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Introduction

This document is an introduction to MATLAB, scientific computing software. Its objective is to
prepare the student for practical work in Automatic Control, Mechanics and Numerical Analysis
in which this tool is intensively used for the application and simulation of the theoretical
principles presented in class. In addition, this manual offers the opportunity for the student to
train in widely used professional software.

Cleve Moler, then a professor of computer science at the University of New Mexico, created
MATLAB in the 1970s to help his students. It was engineer Jack little who identified the
commercial potential of MATLAB in 1983. C. Moler, J. little, and Steve Bangart created
MathWorks in 1984 and rewrote MATLAB in C.

MATLAB allows interactive work either in command mode or in programming mode;

While still having the possibility of making graphic visualizations. Considered one of the best
programming languages (C or FORTRAN), MATLAB has the particularities following with
respect to these languages:

Easy programming,

Continuity among integer, real and complex values,

The wide range of numbers and their precision,

The very comprehensive mathematical library,

The graphical tool which includes graphical interface functions and utilities,

The possibility of linking with other classic programming languages (C or FORTRAN).

The best way to learn how to use this software is to use it yourself, by experimenting, making
mistakes and trying to understand the error messages that will be returned to you. These messages
are in English! This document is intended to help you for some first steps with MATLAB.
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1.1 Interface MATLAB
When MATLAB is launched, the following interface appears:
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There are three windows. The upper left window therefore displays Workspace. Below is the

current directory and the Command History.

Finally, on the right, there is the Command Window. To "close" an interface window, simply

click on the button representing an arrow in the upper right corner of each window.

The interface also has menu bars [1].

The commands available in the menus are:

Edit! Clear Command Window Clear instructions or results can be seen in the Command
Window.

Edit! Clear Command History Cancel previously recorded commands.

Edit! Clear Command Workspace Erases stored variables from memory.

View Controls the visual aspects of different windows.

The status bar also contains buttons that allow you to easily add, modify or remove

acknowledgment requests and comments.

The Current Directory can be determined by this bar without having to go through the window

of the same name.

By clicking slipping the horizontal and vertical bars separating the different windows of

interface, it is possible to extend or to make look smaller these windows.



1.1.1 Command Window
One of the most important windows of MATLAB, Command Window treats given instructions.

It is after invitation ('prompt ') » that it is necessary to enter asked instructions. Results will be
displayed from the return of line.
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You can avoid retaking an instruction by hitting the up arrow ("), which will display the previous
instruction. Continue to weigh until the desired instruction.

It is easy to observe on the image the instructions given as well as the answers obtained:
Display Instructions

>> a=2



1.1.2 Boutton Start

The Start button is a tool to quickly open certain MATLAB functions. For more information, see
its topic in MATLAB Help.

1.1.3 Workspace

The Workspace window allows you to view stored variables. It contains their name, dimensions
and the type of variable. Since Matlab is based on matrices, all the variables are made up of
several dimensions: a scalar is a 1 1 matrix and a vector is a 1 n or n 1 matrix, etc. It is possible
to delete some variables as well as to edit them. To clear them all, use the Clear Workspace
command in the Edit menu.
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By double-clicking on a variable, the Array Editor window appears. This window contains the
values of the variables and allows you to modify them. In the following example, the initial
variable is a 1 1 matrix. By adding values in the adjacent boxes, the matrix was transformed to 5
3 dimensions.

1.1.4 Current Directory

Current Directory is the common directory where are recorded files-Mr. It is hard recommended
to create a directory other than that provides by Matlab to manage better files contained indoors.
Although you will learn it in the course of educational software program, some general principles
in comparison with Current Directory are necessary:

To compile an M-file, it must be saved in the current directory.

If an M-file calls a function other than a Matlab function (i.e. a function created by the user), the
M-file calling the function and the M-file defining the function must be in the same current
directory.
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1.1.5 Command History
Command History inscribes orders as they are appellées in Command Window. It keeps these
orders in memory, as well as the date and the opening time of each of the sessions of Matlab.
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1.1.6 Editor/Debugger
To process M-files, you must use the Matlab editor/debugger. This window is not part of the
basic Matlab interface and opens when you open an M-file or when you create a new M-file.
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Ready

On the bar of buttons, a button is essential: the button RUN compiles program, i.e. carry out the
orders of program. He can also be carried out with F5.

1.1.7 The M-files

In order to avoid having to retype a series of commands, it is possible to create a MATLAB
program, known as an “M-file” (“M-file”’), the name coming from the ending “.m of these files.
Using the MATLAB editor, create a text file that contains a series of MATLAB commands. To
create an M-file, go to the File New M-File menu or click the blank button. Recording is normally
done in the current directory. Once the file has been saved (under the filename.m for example),
it is necessary to call it in MATLAB using the command:

>> filename

The commands stored there will then be executed and the results displayed in the Command
Window. If you need to make a change to your series of commands, just edit the line of the M-
file in question and run the M-file by entering the file name in MATLAB again.

Other ways to run the M-file is to click the Run button, or go to the Debug Run menu in the
Editor/Debugger, or press F5.

M-files save you from having to retype a series of repeated commands and allow you to preserve
your instructions, commands and calculations thanks to the recording. This is the recommended
procédure for your labs.

Example

Creating an M-File - Procedure

Create a file by the button or menu

Write some instructions. For example, write the following instructions:

A=90

B=100

C=A+B

— Save the m-file in the current directory. If you don't, Matlab will ask you to save it before
compiling it.

—Return to Matlab: the responses should have appeared in the command window. These answers
should be :



90

100
C =
190
e The™;" and the ™. .."
The semicolon at the end of a line tells MATLAB not to return the result of the operation to the
screen. A common practice is to put «;” at the end of all the lines and remove some of them when
something goes wrong in our program, in order to see what happens.
In the editor/debugger as in the command window, the use of «. .» is useful to continue on the
line below the current instruction.
>> B = pi * 372
B =
28.274
>> B = pi * 372;
>>
The following two instructions give the same result
> A=1+2+3+4+5+6+ 7+ 8+ 9
A =
45
> A =1+2+ 3+ 4 + 5...
+ 6 + 7+ 8 + 9
A =
45



First part: Basic elements
1.2. Use of Matlab in the manner of a scientific calculator

1.2.1 Special variables and constants

1.2.2 Mathematical operators

1.2.3 Math functions

1.2.4 Calculation on complex numbers
1.2.5 The Problem with clc; clear; close all



1.2 Use of MATLAB in the manner of a scientific calculator

1.2.1 Special variables and constants

ans the most recent answer
pi number pi

inf plus infinity

-inf minus infinity

NaN Not-a-Number

1.2.2 Mathematical operators

+ addition
- substraction
* multiplication
/ division
N power
>> (2 + 5.2)*10 / (5"3)
ans =
0.5760
>> -2.52e3
ans =
-2520
>> 2*pi
ans =
6.2832

long format e displays 16 digits:
>> format long e
>> 2*pi
ans =
6.283185307179586e+000
format short (format par défaut) affiche 5 chiffres
>> format short
>> 2*pi
ans =
6.2832
> 1/ 0
Warning: Divide by zero
ans =
Inf
> -1 / 0
Warning: Divide by zero



ans =

-Inf

> 0/ 0

Warning: Divide by =zero

ans =

NaN

1.2.3 Math functions
sin(X) sinus
asin(X) sinus reverse
cos(X) cosinus
acos(X) cosinus reverse
tan(X) tangent
atan(X) tangent reverse
exp(X) exponential
log(Xx) Natural logarithm
1og10(X) decimal logarithm
sqrt(X) square root
abs(X) absolute value
>> sin(2)

ans =

0.9093

sinus (45°)
>> s5in (45*pi/180)
ans =

0.7071
>> 1 + exp(2.5)
ans =

13.1825
Utilisation de variables
>> 5%*3
ans =

15
>> ans+4
ans =

19
>> a= 2 + log(1l5)
a =

11



-45

>> a * b

ans =
-211.86
>> ¢ =
c =

-2.0002

23

a - sqgrt(abs (b))

1.2.4 Calculation on complex numbers

In MATLAB, i and j represent the basic imaginary unit. You can use them to create complex
numbers such as 6i+9. You can also determine the real and imaginary parts of complex numbers
and compute other common values such as phase and angle [2].

J
conj(X)
real(X)
imag(Xx)
abs(X)
angle(X)
Example

>> (4 -
ans =

1.7500 + 7.25001

>> a =
a =

1.0000 + 1.00001

>> b =
b:

-2.0000 + 3.50001

>> a +
ans =

Functions:

2.51)* (-2

1 + 1

-2 + 3.5j

b

pure imagination
pure imagination

conjugate of the complex number X

real part
imaginary part
module

argument (in radians)

i)/(1 + 1)

12



-1.0000 + 4.50001
>> a * b
ans =
-5.5000 + 1.50001
>> a / b
ans =
0.0923 - 0.33851
>> conj (a)
ans =
1.0000 - 1.00001
>> a * conj(a)
ans =
2
>> real (a)
ans =

1
>> imag (conij (a))
ans =
-1
>> abs(a)
ans =

1.4142
>> angle (a)
ans =

0.7854

sqgqrt : fonction racine carrée
>> ¢c = 2 - sqgrt(3)*i
c =
2.0000 - 1.73211
>> abs (c)
ans =

2.6458
>> angle(c)
ans =

-0.7137

Argument en degrés
>> angle(c) *180/pi
ans =

-40.8934

1.2.5 The Problem with clc; clear; close all

clc: cleans up the command window and now one can work without getting confused with the
commands for previous runs

13



clear: erases the variables from previous runs this will reduce chances of error in subsequent
runs and the programmer does not have to worry about unnecessary trash variables.

close all: closes all currently open figures. This can be very helpful during subsequent runs of
the same script. If the figure from the previous run has not been closed then the subsequent run
will plot the data on the already open figure. Which of course is a total waste.

Example
clc; close all; clear all; %clears command window
A = []; %variable A matrix
for i=1:6
for 3j=1:5
A(i,3) = (1 - 3) / 3°2;
end
end
A=A"
A =
0 1.0000 2.0000 3.0000 4.0000 5.0000
-0.2500 0 0.2500 0.5000 0.7500 1.0000
-0.2222 -0.1111 0 0.1111 0.2222 0.3333
-0.1875 -0.1250 -0.0625 0 0.0625 0.1250
-0.1600 -0.1200 -0.0800 -0.0400 0 0.0400
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