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Objectives of this lesson 
We’ll start studying MATLAB. We’ll discuss: 
•  Variables and assignment statements 
•  Characters and encoding 
• Numerical data types 

•  Integer 
•  Floating point 

• Numerical expressions 
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Octave: open source alternative to MATLAB 

• GNU Octave  www.octave.org 
• High-level interpreted programming language, primarily 
intended for numerical computations 

•  Provides capabilities for numerical solution of linear and 
nonlinear problems, and for performing other numerical 
experiments 

•  Provides extensive graphics capabilities for data 
visualization and manipulation 

• Normally used through its interactive command line 
interface 

•  The Octave language is quite similar to MATLAB so that 
most programs are easily portable from MATLAB to 
Octave and viceversa 
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Variables and assignment statements 
•  “Once a programmer has understood the use of variables, 

he has understood the essence of programming”            
 (E. Dijkstra) 

• Variable: a memory location (i.e., a piece of your 
computer's memory) which is given a symbolic name (and 
a type), and can store a quantity of information referred to 
as a value 
•  We use variables to store the results of a computation and use 

those results later in our program 
•  Variables in computer programming are frequently given long 

names to make them relatively descriptive of their use 

• Assignment statement: a statement that stores a value 
into a variable's memory location 
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Variables and assignment statements 
•  Assignment statement 

variablename = expression!
= is the assignment operator; it does not mean equal 
 
Syntax similar to conventional algebra but a different 
meaning! Consider: 

z = x + y!
z = 4*x - y!

Algebraic interpretation: implied relationship between x 
and y by addition and simplification: 

2y = 3x 
Programming: I changed my mind about what I wanted to 
store in the variable z (x and y must have values) 
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• Must always be on the left and the expression on the 
right 

•  Can be any combination of uppercase and lower case 
alphabetic letters, digits and the special characters _ 
and $ but it cannot have a space 

• Must begin with a letter of the alphabet 
myfirstvariable!
myFirstVar!
my_1st_var!
1stvarofmine!
 

• MATLAB is case sensitive: variables mynum, MYNUM and 
Mynum are different! 

•  Reserved words or keywords cannot be used as variable 
names 

 

Variable name 

NO 
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Useful commands for variables 
•  namelengthmax!

•  maximum variable name length!

•  who!
•  currently defined variables!

•  whos!
•  detailed information on currently defined variables!

•  clear!
•  remove all variables from the workspace  

•  clear variablename!
•  remove the variable from the workspace !

•  clear variablename1 variablename2 …!
•  remove the listed variables from the workspace !
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Data typing 
• How a programming language treats data stored in a 
variable 
•  untyped 
•  typed, e.g. C, Fortran, Java 

•  both name and type must be specified 
•  weak typing 
•  strong typing 

a Meter; 
b Second; 

c,d MeterPerSecond; 

a+b, b+a,c+a KO 

c=a*b + d OK 
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Data typing 
• MATLAB is both typed and untyped 
• Untyped case 

>> a = [2 3] !% a is a vector with two elements!
a =!
     2     3!
>> x = 0.5*a!
x =!
   1.0000e+00   1.5000e+00!

•  Typed case 
>> ai = uint8(a) !%For more info on the uint8 function!

! ! !%type «help uint8» on the console !
! ! !% or browse the online documentation!

ai =!
    2    3!
>> x = 0.5*ai!
x =!
    1    2!
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Untyped use of MATLAB 
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>> letter = ‘A’!

letter = A!

>> letter = letter+1!

letter =  66!

letter is char (character) 

 letter is double 
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MATLAB data types 

Let’s play with types... 
 

www.mathworks.it/it/help/matlab/data-types_data-types.html 
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Default data type 
•  By default, MATLAB stores all numeric variables as 
double-precision floating-point values 

•  Additional data types store text, integer or single-
precision values, or a combination of related data in a 
single variable 

>> thisNumber = 42.0 %Variable: instance of an object storing a value!
thisNumber =!
    42 ! ! !!
>> whos thisNumber!
  Name            Size            Bytes  Class     Attributes!
  thisNumber      1x1                 8  double !
!
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The first script 
Write a script that computes the hypotenuse of a right 
triangle applying the Pythagora’s theorem: 

H2 = A2 + B2 
where A and B are the sides adjacent to the right angle, 
and H is the hypotenuse 
 clear!

clc %clear the terminal screen!

!

A = 3; % the first side of a triangle!

B = 4; % the second side of a triangle!

hypSq = A^2 + B^2; % the square of the hypotenuse!

H = sqrt(hypSq) % the answer!
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A 

H B 
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Characters and encoding 
•  A character in MATLAB is represented using single quotes 

•  'a', 'x', '3'!

•  Characters are ordered using a character encoding 
•  The most common character encoding is ASCII 
•  In MATLAB there are numeric functions to convert a 
character to its equivalent numerical value 
>> numequiv = double('a')!
numequiv =  97!
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Additional reading: the ASCII code 
•  ASCII stands for American Standard Code for Information 

Interchange 
•  Computers can only understand numbers, so an ASCII code is 

the numerical representation of a character such as 'a' or '@’ 
•  ASCII was developed a long time ago and now the non-printing 

characters are rarely used for their original purpose  
•  On the next slide there is the ASCII character table, which  

includes descriptions of the first 32 non-printing characters. 
ASCII was actually designed for use with teletypes and so the 
descriptions are somewhat obscure. If someone says they 
want your CV however in ASCII format, all this means is they 
want 'plain' text with no formatting such as tabs, bold or 
underscoring - the raw format that any computer can 
understand. This is usually so they can easily import the file 
into their own applications without issues. Using Windows, 
notepad.exe creates ASCII text, or in MS Word you can save a 
file as 'text only' 
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Additional reading: the ASCII table 
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Integer data type 

•  To know the range of an integer data type, use the intmin and intmax 
built-in functions, e.g., intmin(‘int16’)!

•  MATLAB stores numeric data as double by default: to store data as 
integer, you need to convert from double to the desired integer type 

•  Use one of the conversion functions shown above 
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From double to integer 
•  Example: store 325 as a 16-bit signed integer assigned to variable x 
>> x = int16(325);!

•  If the number being converted to an integer has a fractional part, 
MATLAB rounds to the nearest integer 

•  If the fractional part is exactly 0.5, then from the two equally 
nearby integers, MATLAB chooses the one for which the absolute 
value is larger in magnitude!
>> x = 325.499; !
>> int16(x) !
ans = 325!
!
>> x = x + .001;!
>> int16(x) !
ans = 326 !
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From double to integer: overriding 
rounding scheme 
•  If you need to round a number using a rounding scheme 
other than the default, MATLAB provides four rounding 
functions:  
•  round: towards nearest integer  
•  fix: towards zero 
•  floor: towards negative infinity 
•  ceil: towards positive infinity  

>> x = 325.9; !
>> int16(fix(x)) !
ans = 325  !
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Floating point data type 
•  Double-precision (or double) data type: IEEE Standard 754 for 

double precision; any value stored as a double requires 64 bits 

•  Single-precision (or single) data type: IEEE Standard 754 for 
single precision; any value stored as a single requires 32 bits 

Numbers in single precision are represented with less 
precision than numbers in double precision 

Computer Skills - Lesson 3 - V. Cardellini 20 9/30/15 



Numerical expressions 
•  Expressions can be created using values, variables, 
operators, built-in functions and parentheses 
>> 2 * sin(1.4)!

• Operators 
•  Two kinds: unary and binary 

• Unary operators: operate on a single value 
•  Binary operators: operate on two values or operands 
•  Some common operators with numerical expressions: 

+  addition 
-  negation, subtraction 
*  multiplication 
/  division (divided by) 
\  division (divided into) 
^  exponentiation 
www.mathworks.it/it/help/matlab/operators-and-elementary-operations.html 
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Numerical expressions 
•  Some operators have precedence over others 
• Using parentheses can change the precedence 
>> 4 + 5 * 3!
>> (4 + 5) * 3!

• Operator precedence (from highest to lowest) 
()  parentheses 
^  exponentiation 
-  negation 
*, /, \ all multiplication and division 
+, -  addition and subtraction 
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Examples of operator precedence 
•  1\2!
•  -5^2!
•  (-5)^2!
•  10-6/2!
•  5*4/2*3!
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Relational (or logical) expressions 
•  Expressions that are true or false (Boolean or logical 
expressions) 
>  greater than 
<  less than 
>=  greater than or equal to 
<=  less than or equal to 
==  equality 
~=  inequality 

•  0 for false, 1 for true 
>> 'd'<'g'! ! !>> ~(2<3)!
ans = 1 ! ! !ans = 0!
!
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Review: Boolean algebra 
•  In mathematics and mathematical logic, Boolean algebra 
is the subarea of algebra in which the values of the 
variables are: 
•  the truth values true (T) and false (F), also denoted by 1 and 0 

respectively 

•  The basic operations of Boolean algebra are:  
•  the logical conjunction (AND) denoted by ∧  
•  the logical disjunction (OR) denoted by ∨ 
•  the logical negation (NOT) denoted by ¬ 

•  The logical exclusive disjunction OR (XOR) is a logical 
operator that outputs true whenever both inputs differ 
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Review: logical operators 
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XOR xor  ! NOT ~!

OR ||!AND &&!



Relational (or logical) expressions in MATLAB 

• Logical operators 
||  or 
&&  and 
~  not 
>> 2 < 4 || 'x' == 'y'!
ans = 1 !

• Built-in function xor!
>> xor('c' > 'b', 5 > 2)!
ans = 0!
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