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TECNICHE DI RAPPRESENTAZIONE E MODELLIZZAZIONE DEI DATI 

—  Part 1 —   

(2 CFU out of 6 total CFU) 

Link moodle: https://moodle2.units.it/course/view.php?id=11703 


Teams code: 0ftoqj8 

https://moodle2.units.it/course/view.php?id=11703
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Python: modules
Python features several modules.


Each module contains instructions, constants and functions already available for the users.


Modules (like libraries) can be imported through the import statement.


Instructions of the module are available within the module namespace (i.e. the name of the module)
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Python: modules
Python features several modules.


Each module contains instructions, constants and functions already available for the users.


Modules (like libraries) can be imported through the import statement.


Instructions of the module are available within the module namespace (i.e. the name of the module)

https://docs.python.org/3/library/math.html
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Python: modules
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It is possible to map the namespace of the module we are importing into an alias:

https://numpy.org/doc/stable/



Python: .format (additional features)
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Python: modules

Exercises

https://docs.python.org/3/library/random.html
https://docs.python.org/3/library/math.html

— the factorial of 39

— the number e

— the logarithm (in base e, 2, 3 and 10) of 1500

— a random number in the range [0, 1)                    ( hint: use the function random )

— a random float in the range [3.5, 13.5]

— an integer in the range [5, 50]

— an even integer in the range [6, 60]

— compute the mode of the list [1, 1, 2, 3, 3, 3, 3, 4]

— compute the mean of the list [1, 2, 3, 4, 5, 6, 7, 8]


Write a Python script that displays the following:

Useful webpages:

https://docs.python.org/3/library/statistics.html
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Python functions
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Main aim of functions: split the script in logical blocks.

Syntax of functions:

# the function starts here 
def function_name( 1st_parameter, 2nd_parameter ):


statements

# end of function

A function is a block of code which corresponds to a set of instructions and only runs when it is called.



Python functions
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keyword def

function name

( ) enclosing names of the parameters (if there)

A function is a block of code which corresponds to a set of instructions and only runs when it is called.

Main aim of functions: split the script in logical blocks.

Syntax of functions:

# the function starts here 
def function_name( 1st_parameter, 2nd_parameter ):


statements

# end of function



Python functions
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keyword def
set of statements which are executed 
every time the function is called

indentation: statements must be indented

Main aim of functions: split the script in logical blocks.

Syntax of functions:

# the function starts here 
def function_name( 1st_parameter, 2nd_parameter ):


statements

# end of function

function name

A function is a block of code which corresponds to a set of instructions and only runs when it is called.



Python functions
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keyword def

function name

: token, which begins the body block of the function

the function ends when I leave the indentation block

Main aim of functions: split the script in logical blocks.

Syntax of functions:

# the function starts here 
def function_name( 1st_parameter, 2nd_parameter ):


statements

# end of function

A function is a block of code which corresponds to a set of instructions and only runs when it is called.



Python functions

Tecniche di rappresentazione e modellizzazione dati                                                                                                                                            Dr. Milena Valentini      |      19/10/2023

A script can have as many functions as the user wants.

Functions can be called only after they’ve been defined (i.e., below).

Functions can call other functions.

Names of the function arguments are independent of those outside the function.

Functions help the script readability.



Python functions
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Functions can be broadly split into two subgroups: 


void functions        and       functions returning values

Examples of void functions:



Python functions
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Functions can be broadly split into two subgroups: 


void functions        and       functions returning values

Examples of void functions:

Void functions perform an action but do not return any computed value to the caller (they actually return None).



Python functions
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Functions can be broadly split into two subgroups: 


void functions        and       functions returning values

Example of a function returning a value:



Python functions
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Functions can be broadly split into two subgroups: 


void functions        and       functions returning values

Example of a function returning a value:

temporary variable
function header

return temporary variable

Variables created within 
functions only exist within 
them


Function arguments are 
local variables, too



Python functions
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Some examples.



Python functions
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The   “““ Test here to document ”””    string within a function is called docstring. 

Placed at the very top of the function body, it acts as a documentation on the function. 

This string gets printed out when you call help( ) on the function.



Python functions
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Example.



Python functions
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Exercises.

Write a function that computes the volume of a cylinder given radius and height. Make it so that 
radius and height default to 1 if they are not given. 


Write another function that prints a sentence (‘Hello World’) and takes no input. Make it a void 
function.




Python functions
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Exercises.

Write a function that computes the volume of a cylinder given radius and height. Make it so that 
radius and height default to 1 if they are not given. 


Write another function that prints a sentence (‘Hello World’) and takes no input. Make it a void 
function.




Python: numpy
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Python: numpy
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The N-dim array (ndarray) object and operations with arrays
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The N-dim array (ndarray) object and operations with arrays



Python: numpy
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How to create an N-dim matrix

numpy.ones creates an array and fills it with 1.



Python: numpy
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What are the dimensions of the matrix?



Python: numpy
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The shape attribute only works with arrays

An attribute is a ~feature of the data structure 

that you can access with the . 

(if the method is present for that data structure)



Python: numpy
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len( ) also works with e.g. lists



Python: numpy
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Operations with matrices



Python: numpy
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Operations with matrices



Python: numpy
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numpy.where
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numpy.where



Python: numpy
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numpy.where



Python: numpy arrays
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numpy.where


