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Introduction

This book is aimed at beginner-level learners of MATLAB/Simulink packages. It covers 

the essential, hands-on tools and functions of the MATLAB and Simulink packages, and 

explains them via interactive examples and case studies. The main principle of the book 

is “learning by doing” and it progresses from simple to complex. It contains dozens of 

solutions and simulation models via M/MLX files/scripts and Simulink models, which 

help you learn the programming and modeling essentials. Moreover, there are many 

recommendations for avoiding pitfalls related to programming and modeling aspects of 

MATLAB/Simulink packages.

“Beginning MATLAB and Simulink” explains various practical issues of 

programming and modeling in parallel by comparing programming tools of MATLAB 

and blocks of Simulink. After studying this book, you'll be proficient at using MATLAB/

Simulink packages. You can apply the source code and models from the book's examples 

as templates to your own projects in data science, numerical analysis, modeling and 

simulation, or engineering.

Essential learning outcomes of the book include:

•	 Getting started using MATLAB and Simulink

•	 Performing data analysis and visualization with MATLAB

•	 Programming essentials of MATLAB and core modeling aspects of 

Simulink, and how to associate scripts and models of MATLAB and 

Simulink packages

•	 Developing GUI models and standalone applications in MATLAB

•	 Working with integration and numerical root-finding methods in 

MATLAB and Simulink

•	 Solving differential equations in MATLAB and Simulink

•	 Applying MATLAB for data analysis and data science projects
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The book contains eight logically interlinked chapters.

•	 Chapter 1 is dedicated to introducing the MATLAB environment and 

MATLAB recognized data types, including numeric, cell, structure, 

character, logical, function handle, and table.

•	 Chapter 2 covers most of the essential programming tools and 

functions, such as for … end and while … end loop operators,  

if…elseif…else…end condition operators, symbol referencing, and 

most common errors and warnings. It also covers M-file debugging 

tools and options in MATLAB. Moreover, this chapter addresses 

MATLAB-specific programming tools, including function files, 

function handles, and display operators, such as disp(), display, 

fprintf, and sprint.

•	 Chapter 3 covers GUI development and how to write and edit GUI 

model callback functions.

•	 Chapter 4 addresses the issues of how to develop MEX files,  

C/C++ code, and standalone applications from the existing M-files.

•	 Chapter 5 is dedicated to Simulink modeling essentials. The 

examples in this chapter cover matrix operations, computing 

function values, modeling, and solving ordinary differential 

equations. Moreover, it covers issues around how to associate 

Simulink models with MATLAB scripts.

•	 Chapter 6 is devoted to data visualization issues, such as building 2D 

and 3D plots and animated plots in MATLAB.

•	 Chapter 7 is dedicated to matrix algebra and array operations. It 

addresses solving systems linear equations, eigen-value problems, 

matrix decompositions, matrix and vector operations, and 

conversions of arrays and strings via examples solved in MATLAB 

and Simulink in parallel.

•	 Chapter 8 covers some essential aspects of solving ordinary 

differential equations analytically and using MATLAB’s built in 

functions and commands.

Introduction
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All of the source code (scripts, M/MLX/MAT files, Simulink models, SLX/MDL files, 

C code, MEX-files, and installation *.exe files) discussed in the book are available to 

readers via a Download Source Code button on the book’s apress.com product page and 

accessible via the Download Source Code link located at www.apress.com/ 

9781484250600.

Note  The scripts in the book may not always be the best solutions to the given 
problems, but this is done intentionally in order to emphasize methods used to 
improve them. In some other cases, it is found to be the most appropriate solution 
to the author’s best knowledge. Should I spot better alternative solutions to 
exercises, I will publish them via MathWorks’ MATLAB Central User Community’s 
file exchange, via my file exchange link there (under my name).

No matter how hard we worked to proofread this book, it is inevitable that there will 

be some typographical errors that might slip through and will appear in print.

September 2019                                                                                                         Sulaymon Eshkabilov
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CHAPTER 1

Introduction to MATLAB
The MATLAB package is employed in wide ranges of engineering and scientific 

computing applications and is associated with the dynamic system simulation 

package called Simulink. The package has a few advantages and remarkable 

strengths, such as user-friendly and intuitive programming syntax, high-quality 

numerical algorithms for various numerical analyses, powerful and easy-to-use 

graphics, simple command syntax to perform computations, and many add-ons as 

toolboxes and real and complex vectors and matrices, including sparse matrices as 

fundamental data types.

There are diverse application areas of the package, i.e. simulation of various 

systems such as vehicle performances, mapping of the human genome, financial 

analysis in emerging economies, microbiology applications in diagnosis and treatment 

of small organisms, dynamic simulations of large ships in down-scaled laboratory 

models, simulation of the next generation network audio products, teaching computer 

programming to undergraduates with real-time laboratory tests and measurements, and 

image processing for underwater archeology and geology.

In this chapter, we discuss some essential key features of the graphical user interface 

(GUI) of MATLAB, how to use the help tools and library sources, how to adjust the 

format options and accuracy and precision settings, how to create various variables and 

variable structures, and how to employ the M/MLX editors to write and edit scripts/

programs.

�MATLAB’s Menu Panel and Help
The MATLAB application can be launched from the Windows operating system by 

clicking the  icon/shortcut from the desktop window or choosing Start ➤ All 

Programs ➤ . As MATLAB loads, the user’s last preserved data, files, entries, last 

20 commands (by default), and menu bar and tools with the last preferences all appear. 



2

MATLAB’s graphical user interface (GUI) tools and windows are customizable. Users can 

easily manipulate, customize, and change preferences of the package according to their 

needs. Figure 1-1 shows the default main window of MATLAB 2018a. It must be noted 

that the package’s GUI menu and tools have changed over the years in an effort to make 

the package more user friendly and the tools more intuitive. The default window has the 

main menu tools, a Current Directory indicator, and Command, Workspace, and 

Command History windows. These windows can be docked/undocked or opened in a 

separate window, closed or removed from the main window, or dragged from one pane 

to another and maximized or minimized.

This main desktop window is shown in Figure 1-1.

Figure 1-1.  Default MATLAB desktop window (R2018b)

Chapter 1  Introduction to MATLAB
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The main components of the package’s graphical user interface (GUI) tools are as 

follows:

•	 Tools and toolbars are grouped into three menus—HOME, PLOTS, 

and APPs (see Figure 1-2). The HOME tab contains all the main tools. 

It’s where you can create and delete new files and variables, import 

data, access the code analyzer, launch Simulink, change the MATLAB 

package desktop layout change options, set the path, and access add-

ons and help options.

•	 The Current Directory window is in the left pane by default. This 

window shows all the files in the directory and the folder directory.

•	 The Command Window is in the central pane (by default). All 

commands and/or (small) scripts/codes can be entered directly after 

. By clicking on  (see Figure 1-4) in the Command Window, 

you can view all built-in functions and MATLAB toolboxes. This 

option is only available starting from MATLAB version R2008a. All 

installed toolboxes can also be viewed or accessed by clicking on the 

APPS tab (see Figure 1-2), which is available in later versions of 

MATLAB, starting with the R2010a version.

•	 The Workspace pane of the default desktop window shows the 

current entries and saved variables during the session. These entries 

are saved temporarily until the MATLAB application is closed. All 

essential attributes and properties of entries/variables (variable 

names, values, and types) are displayed in the workspace.

Figure 1-2.  MATLAB main menu: The HOME, PLOTS, and APPS tabs (MATLAB 
R2018b)

Chapter 1  Introduction to MATLAB
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One of the most essential strengths of this package is its help documentation, 

which includes help libraries and tools. They can be accessed using GUI tools and 

entries from the Command Window. It is a good idea to start using the package by 

exploring the Getting Started options, which you can access by clicking the Getting 

Started hyperlinked text, above the Command Window. This brings up the Help Library 

documentation, as shown in Figure 1-3, which contains the essential documentation 

and help tools, such as examples and function syntax.

Note  Before discussing the help options, I need to highlight one important 
point concerning comments. In MATLAB, users can write necessary hints and 
help remarks as comments within the M/MLX-files and in the Command Window. 
Comments need to start with an % sign. There are other options for adding 
comments, which I will discuss later when writing M/MLX-files.

Figure 1-3.  Getting Started with MATLAB and Help Library documentation

Chapter 1  Introduction to MATLAB
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There are a few other hands-on ways to obtain help. For example, to get quick help 

about MATLAB’s built-in function tools and commands, including user-generated 

functions, users can type the following in the Command Window:

>> doc size;       % extended help on the command SIZE

>> helpwin size;   % help shown in a separate window on the command SIZE

>> help clear      % quick help on how to use the command CLEAR

>> help matrix;    % quick help how to use the command ISMATRIX

>> help +          % quick help on "+"

>> help size;      % quick help on SIZE

>> lookfor size    % �extensive search for a list of functions and files 

containing  the command SIZE.

Figure 1-4 and Figure 1-5 show some of the results of quick and extensive help. In 

addition, the application has GUI tools and broad online library resources, product 

descriptions, video tutorials, and open public forums on the MathWorks website.

Figure 1-4.  Getting help

Chapter 1  Introduction to MATLAB
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You can search for help in MATLAB using the Command Window and the help, 

lookfor, doc, docsearch, and helpwin commands for the clock function , for example:

	 1.	 Quick help can be obtained from the Command Window with the 

help command. In this case, help is displayed from MATLAB’s 

built-in commands/functions as well as within the user’s function 

files. This is a quick way to obtain help.

>> help clock

	 2.	 Extensive (detailed) help, with examples, is displayed in the Help 

Library window with the following commands, but only if such a 

function file (e.g., clock) exists.

>> doc  clock

>> docsearch clock

	 3.	 You can access an extended list of M-files containing a keyword 

from the Command Window by using the following help 

command. Note that this option is much slower than the other 

two search options, due to its exhaustive search for the keyword.

>> lookfor clock

Figure 1-5.  Getting help

Chapter 1  Introduction to MATLAB
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	 4.	 You can view the function file explanation in the Help Library by 

using the following command, but only if such a function file (e.g., 

clock) exists.

>> helpwin clock

	 5.	 All extended tips, examples, and command syntax can be viewed 

from the Help Library (displayed in Figure 1-3), which can be 

accessed by clicking on the Help menu options.

	 6.	 You can use the F1 keyboard key to open the Help Library and 

documentation.

	 7.	 By clicking on the Help menu from the main panel, you can access 

various help resources from MathWorks, such as its Help Library 

resources, web resources, demo examples, updates, trials, and so 

forth.

There are a number of hands-on help resources available online, including 

MathWorks website academia, the user community’s published scripts and file 

exchanges[1], and the MATLAB answers forum [2], where learners/users/developers 

post their questions and seek answers, or conversely post their answers to posted 

questions. It also includes function files, Simulink models, online forums, tutorials of 

numerous universities [3], and personal web pages of professors and researchers [4], just 

to name a few.

�The MATLAB Environment
Let’s start working with the MATLAB environment by making some changes to its layout 

using its GUI tools, such as Layout, Preferences, and Set Path, which are located on the 

HOME tab. To make changes to the layout (see Figure 1-6) from the HOME tab’s main 

menu, you have to click on the Layout drop-down menu (1). Many options and different 

windows are available to choose from. The Desktop window consists of Command, 

Command History, Current Directory, and Workspace windows if there are tick marks 

before those window names. You can separate or drag around any of these windows by 

clicking the title bar and dragging the window to the new location.

Chapter 1  Introduction to MATLAB


