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Useful informations

Download the student license of Matlab: 

https://www.csia.unipd.it/servizi/servizi-utenti-istituzionali/contratti-software-e-

licenze/matlab
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What is MatLab?

MATLAB (MATrix LABoratory) is a numerical computing 

environment. 

MATLAB allows:

• Matrix manipulations;

• Plotting of functions and data; 

• Implementation of algorithms;

• Interfacing with programs written in other languages, including C, C++, 

Java, Fortran and Python;

• Specialized toolboxes for making things easier (Matlab has several 

toolboxes);
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What we can do with it?

• Solve directly systems of equations with implemented functions;

• Solve Ordinary Differential Equations (ODEs);

• Solve Partial Differential Equations (PDEs);

• Elaborate data from file Text, Excel, etc.;

• Elaborate images, generate images, tables, 2D and 3D plot;

• Create functions.
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What we can do with it?
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MatLab Screen (Front Panel)

Control Bar
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MatLab Screen (Front Panel)

Command Window: 

The main part of the front panel;
Inside this part is possible to write all the 
program commands and start to create 
variables and simple codes;
…
(later we will see how to do it)
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MatLab Screen (Front Panel)
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MatLab Screen (Front Panel)
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MatLab Screen (Front Panel)

Simple command: 
Creation of a variable

Manage of some 
operations

All my operators are 
saved temporarily in 
the workspace
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Variables: Vectors/Matrix

All variables are created with double precision unless specified and 
they are matrices.

• Example:

>> x = 5;

>> y = 7;

After these statements, the variables are 1x1 matrices with double 
precision
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Variables: Vectors/Matrix

• a Row Vector (matrix [1x4])

x = [1 2 5 1]

• a Column Vector (matrix [4x1]) 

x = [1;2;5;1]

• a Matrix [3x3]

A = [1 2 3; 5 1 4; 3 2 -1]

• Transpose 

a = [1 2 5 1]  [1x4]

b = a’ [4x1]
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• t =1:10 → all the values spaced 1 (default)

• k =2:-0.5:-1 → change in spacing

• B = [1:4; 5:8] → build a [2x4] matrix

• zeros(M,N) [MxN] matrix of zeros

x = zeros(1,3)                                                                

• ones(M,N) [MxN] matrix of ones

y = ones(1,3)

Variables: Vectors/Matrix
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Matrices Operations

Given the Matrix A[3X3]:

Two points with extremes = all 
the values from the first 
extreme to the last extreme 

Two points without extremes = 
all the columns of my variable  
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Matrices Operations

Addition Subtraction Transpose
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Size of a Matrix

Size of 
a vector 

Matrices Operations

EFM – Lesson 1



Matrices Operations

A = [1 2 3; 5 1 4; 3 2 1]

A =
1     2     3
5     1     4
3     2    -1

y = A(3,:)

y=      
3  2  -1

x = A(1,:)

x=
1   2   3 

.* : element-by-element multiplication b = x .* y

b = 3 4 -3

./ : element-by-element division c = x . / y

c = 0.33   1   -3  

.^ : element-by-element power d = x .^2

d = 1    4    9  
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•An m-file is a text file used by 
MATLAB with extension “.m”

•It can store a script or an individual 
function in the MATLAB language

•M files are used for executing 
algorithms, plotting graphs, and 
performing other mathematical 
operations.
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Variables
All the files 
in the work 
folder

Command
Window

Example of a Script: M-file

Script: m-file
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The green part of the script is 
a Comment - %

If you include “;” at the  end of each 
statement, result will not be shown 
immediately

Commands: 
Close all: closes all the 
open figure windows
Clear all: removes all 
variables from the 
workspace
clc: Clears the command 
window

I can write and create all the 
function that I want. 

Script: m-file
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Visualization of a Variable 
from the workspace
(double-click on the variable)

Script: m-file
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Exercise 1

Exercise 1: Matrix Operations
• Create a folder (in the desktop or in your Pendrive) : matlab_introduction;

• Run MatLab;

• Open a new script;

• Create a comment (%) with the phrase: Lesson 1 – Exercise 1: Introduction To 

Matlab

• Save the script (file.m) – exercise_1.m, inside the folder matlab_introduction;

• Use the command: clear all, close all, clc;

• Use comments for describe the different operations;

• Create two matrices A [3x3], B [5x3];

• Extract two vectors: x [1x3] from A; y [3x1] from B - (x = A(first row); y = B(first 

three row, second column))

• Calculate the element-by-element multiplication between x and y; (call the result a)

• Calculate the element-by-element multiplication between x and y’ (transpose), (call 

the result a_1);

• Check the results, which is the difference between these two operations?

• Calculate the element-by-element division between x and y’ (transpose), (call the 

result b);

• Calculate the element-by-element power of x and y (call the results q = x^2 and w = 

y^2);

• Matrices Operations: Extract a sub-matrix D [3x3] from B: (D(second, third and 

last row of B))

• Calculate the addition between the matrix A and D (call the result C);

• Calculate the subtraction between A and D (call the result E);
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Solution
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plot

• plot(Y): plots the columns of Y versus their index.

• plot(X,Y): plots vector Y versus vector X.

• plot(X,Y,S) : Various line types, plot symbols, and colors may be obtained 
with plot(X,Y,S) where S is a character string made from one element 
from any or all the following 3 columns:

Line styleMarkerColor

Examples: 

plot(X,Y,'r+:'): plots a red dotted line 
with a plus at each data point;

plot(X,Y,'bd'): plots blue diamond at 
each data  point but does not draw 
any line.
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plot

• plot(Y): plots the columns of Y versus their index.

• plot(X,Y): plots vector Y versus vector X.

• plot(X,Y,S) : Various line types, plot symbols and colors may be obtained 
with plot(X,Y,S) where S is a character string made from one element 
from any or all the following 3 columns:

• plot(X1,Y1,S1,X2,Y2,S2,X3,Y3,S3,...) combines the plots defined by the 
(X,Y,S) triples. 

Example:

plot(X1,Y1,'y-',X2,Y2,'go') plots the two datasets, with a solid yellow line 
interpolating green circles at the data points.
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plot

• plot(Y): plots the columns of Y versus their index.

• plot(X,Y): plots vector Y versus vector X.

• plot(X,Y,S) : Various line types, plot symbols and colors may be obtained 
with plot(X,Y,S) where S is a character string made from one element 
from any or all the following 3 columns:

• plot(X1,Y1,S1,X2,Y2,S2,X3,Y3,S3,...) combines the plots defined by the 
(X,Y,S) triples. 

• The X,Y pairs, or X,Y,S triples, can be followed by parameter/value pairs 
to specify additional properties of the lines.

plot(x,y,'--rs','LineWidth',0.5,'MarkerEdgeColor','k‘, 
'MarkerFaceColor','g','MarkerSize',2)

Examples: 
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plot
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Help & Documentation
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Help & Documentation
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Exercise 2: plot – part A

• Create a new script;

• Create a comment with the phrase: Lesson 1 – Exercise 2: Introduction To Matlab

• Save the script (file.m) – exercise_2.m, inside the folder matlab_introduction;

• Use the command: clear all, close all, clc;

• Use the help function (in the command window) to understand how to use the function linspace;

• Create a vector (x) of 100 samples between 0 and 10*π. (“linspace”);

• Calculate y = sin(x) of the vector;

• Crate a figure window (figure_1 = figure());

• Plot x vs y;

• Insert the title (sin function);

• Insert the xlabel(t[s])

• Insert the ylabel(sin(x));

• Add the grid and the external box to the figure; (to understand how to insert box and grid use the 

help function in the command window);

• Calculate z= cos(x) of the vector;

• Use the help function (in the command window) to understand how to use the function hold for 

include different plots in the same figure windows;
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• Create e new figure window (figure_2 = figure())

• Plot together x vs y & x vs z;

• Insert a new title (sin and cos functions)

• Insert the new ylabel(sin(x) & cos(x));

• Insert the xlabel (t(s));

• Add the grid and the external box to the figure; 

• Add the legend to the differ curves;

• For plot sin(x): Set the color (blue), line style (solid line) and line width = 3; 

• For plot cos(x): Set the color (red), line style (solid line) , line width (1), marker (o), marker size 

(10), ; Marker Face and edge Color (black). 

• Set the axis between 0 to 5*pi along x direction and y -2 to 2 along y direction

• Save the image 2: figure_2 with PaperSize 10x10

• Create a figure 3 equal to the previous one but setting the axis along y direction between 0 to 2 and 

0 to 10*pi along x direction. 

• Save the image 3: figure_3 with PaperSize 20x10

Exercise 2: plot – part B
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Solution Exercise 2



For cycle

Syntax:

for index = values

Statements

End

values has one of the following forms:

• initVal :step: endVal — Increments index by the value step on each iteration, or 
decrements index when step is negative.

This syntax that describes a for cycle executes a group of statements in a loop for a 
specified number of times. 

• initVal : endVal — Increments the index variable from initVal to endVal by 1, and 
repeats execution of statements until index is greater than endVal.

EFM – Lesson 1



For cycle

Syntax:

for index = values

Statements

End

This syntax that describes a for cycle executes a group of statements in a loop for a 
specified number of times. 

s = 10; 

for c = 1:s
for r = 1:s

H(r,1) = 1/(r+r-1); 
end

end 
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For cycle

Syntax:

for index = values

Statements

End

This syntax that describes a for cycle executes a group of statements in a loop for a 
specified number of times. 

s = 10; 

for c = 1:s 
for r = 1:s

H(r,c) = 1/(r+c-1); 
end

end

for c = 1:s

for r = 1:s
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If cycle

Syntax
if expression

statements
elseif expression

statements
else

statements
end

Executes a group of statements
when the expression is true. An 
expression is true when its result is 
nonempty and contains only 
nonzero elements (logical or real 
numeric). Otherwise, the expression 
is false.
The elseif and else blocks are 
optional. The statements execute 
only if previous expressions in 
the if...end block are false. 
An if block can include 
multiple elseif blocks.

EFM – Lesson 1



If cycle

Syntax
if expression

statements
elseif expression

statements
else

statements
end

Assign to a matrix values that
depend on their indices

for c = 1:ncols 
for r = 1:nrows 

if r == c 
A(r,c) = 2; 

elseif abs(r-c) == 1 
A(r,c) = -1; 

else 
A(r,c) = 0; 

end 
end

end

Loop to define each element of matrix A. 
Assign 2 on the main diagonal, -1 on the 
adjacent diagonals, and 0 everywhere 
else.
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If cycle

Syntax
if expression

statements
elseif expression

statements
else

statements
end

Assign to a matrix values that
depend on their indices

for c = 1:ncols 
for r = 1:nrows 

if r == c 
A(r,c) = 2; 

elseif abs(r-c) == 1 
A(r,c) = -1; 

else 
A(r,c) = 0; 

end 
end

end

Loop through the matrix and assign each
element a new value. Assign 2 on the 
main diagonal, -1 on the adjacent
diagonals, and 0 everywhere else.
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Loading Data

function LOAD, file .txt
Load data from a folder into workspace.

S = load(FILENAME) loads the variables from a MAT-file into a structure array (matrix)

time C

Loading of the entire matrix (file .txt) and extraction of the vectors of the time 
(first column) and concentration (second column)

EFM – Lesson 1



Loading Data

function importdata (filename)
A = importdata (FILENAME)
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Loading Data
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Loading Data
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