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WHY PYTHON? 1

Python is an incredibly efficient language: your programs will do ,
more in fewer lines of code than many other languages. Python's:
syntax will also help you write "clean" code. Your code will be
easy to read, easy to debug, and easier to extend and develop
than other languages.
Python is a great language to learn, so let us get started...



GENERAL INTRODUCTION

Programming is essentially getting your computer to do things. It is not
the most technical definition, but it is an accurate one. Programming is
part science, part art and part adventure. By learning Python, you will
be able to create a program. Whether it is a simple game, a small utility
or a business product with a full graphical user interface. It will be all
yours, something you made, and it will do exactly what you said it
would. The clear and relatively intuitive syntax of this language makes
it an ideal candidate as part of an introduction to programming. So, if
you've never programmed in any language, if you're only vaguely
aware of what it means, Python is, it seems to me, a good choice to
start your learning.

This course will set you apart on your Python programming journey.
In it, you will learn:

* What is Python and what is so great about this language?

* How to install python on your computer
* What are the Python environments, distributions and packages?
* What syntaxes are there and how do | use them?

ENJOY

YOUR READING!



Chapter 1:
I. What is Python?

It is a high-level, interpreted, interactive, object-oriented scripting language.
Python is designed to be highly readable. It frequently uses English keywords
whereas other languages use punctuation, and it has fewer syntactic constructs
than other languages.

e Python is interpreted: the interpreter processes Python at runtime.
You do not need to compile your program before running it. This is
similar to PERL and PHP.

e Python is interactive: You can actually sit down at a python prompt
and interact directly with the interpreter to write your programs.

e Python is object-oriented: Python supports the style or technique of
object-oriented programming, which encapsulates code in objects.

Python is an excellent language for novice programmers and supports the
development of a wide range of applications, from simple word processors to
WWW browsers and games.

Il.  Python story:

Guido van Rossum, in the Netherlands, created the Python programming
language, in 1989. The name Python comes from a tribute to the TV series
"Monty Python's Flying Circus", of which G. van Rossum is a fan. The first public
version of the language was published in 1991. The latest version of Python is
version 3. Specifically, version 3.9. Python version 2 is now obsolete. If possible,
avoid using it.

The Python Software Foundation is the association that organizes Python
development and leads the community of developers and users.



1.

IV.

What can you do with python?

Y Web programming [Django, Pyramid, Flask...]

U GUI development [Gtk, Qt, Tcl/Tk, WxWidgets...]

U Scientific computing [numpy, scipy, sage...]

U Graphical representation [gnuplot, matplotlib, VTK...]

U Databases [MySQL, PostgrSQL, Oracle....]

U Software development [Builddot, Trac, Roundup...] & Education
[Rashberry pi, Turtle, Robotic...]

Python features: Python features include :

* Easy to learn: Python has few key words, a simple structure and clearly
defined syntax. This allows students to pick up the language quickly.

* Easy to read: Python code is more clearly defined and visible to the eye.

* Easy to maintain: Python's source code is easy to maintain.

* A large standard library: Most of the Python library is highly portable
and cross-platform, compatible with UNIX, Windows and Macintosh.

* Interactive mode: Python supports an interactive mode for interactive
testing and debugging of code snippets.

* Portable: Python can run on a wide variety of hardware platforms and
has the same interface on all platforms.

* Extensible: You can add low-level modules to the Python interpreter.
These modules allow programmers to add or customize their tools to be
more efficient.

* Databases : Python provides interfaces to all major commercial
databases.

* GUI programming: Python supports GUI applications that can be created
and ported to numerous system calls, libraries and Windows systems,
such as Windows MFC, Macintosh and Unix System X Windows.

* Scalable: Python offers better structure and support for large programs
than Shell scripts.



Apart from the features mentioned above, Python has a great list of good
features, some of which are listed below:

e |t supports functional and structured programming methods, as well
as OOP.

e It can be used as a scripting language or compiled into bite-code for
building large-scale applications.

e |t provides very high-level dynamic data types and supports dynamic
type checking.

e |t handles automatic waste collection.

e |t can be easily integrated with C, C++, COM, ActiveX, CORBA and Java.

V. Adoption of Python:

Many companies and organizations mention on their official websites that
they use Python:

e Google (Guido van Rossum worked for this company between 2005
and 2012);

e Industrial Light & Magic;

o NASA;

e And CCP Games, creators of the video game EVE Online.

Python is also the command language for a large number of free software
programs:

3 Blender, 3D modeling and video editing software.
3 Inkscape, vector-drawing software.

3 Libre Office and Apache Open Office, the two development arms of an
office suite derived from Star Office.

3 Portage, the package manager for the Gentoo operating system.
3 ParaView, digital data visualization software.

3 Kodi, a multimedia player.

3 QGIS mapping software.

o3 Weblate, a translation tool.

3 Gedit, a text editor (plugins are written in Python).

3 Sage Math, formal calculation software.



Moreover, commercial:

é Wing IDE, an integrated development environment specialized in Python,
and written in Python.

é Corel Paint Shop Pro, image processing and graphics editing software.

[ 2

Capella, music notation software.
é Arc GIS mapping software.

"/R Different versions of Python :

When the Python Software Foundation was set up in 2001, and in the years
since, the Python language has gone through a series of versions that have
come to be known as Python 2.x (2.3, 2.5, 2.6...).

When a programming language is updated, developers are careful not to
remove or modify old features too much. The idea is that a program that works
with a certain version will always work with the latest version. However, the
Python Software Foundation, observing a good number of obsolete features,
implemented several times... decided to clean up the whole project. A program
that runs perfectly under Python 2.x will therefore need to be updated a little
to run again under Python 3. It is more readable and more enjoyable than
Python 2; it is better constructed and avoids the inconsistencies associated
with Python 2.

For example:

v" Print has become a function.
Text management is simplified.

A number of iterations no longer return lists (which was not very logical).

AN NN

The comparison operators have been cleaned up (so that python is
stricter in its comparisons).

<\

There is now only one type of integer.

<\

Basic python libraries have been renamed or reorganized to make
naming more consistent.

Therefore, there is no longer any reason for you to prefer
python 2. There is only one thing left for you to do: master
python 3 even better. That is why we would like to advise you
to download and install the latest version of Python later.

Vil. Implementing Python : J



In addition to the reference version, called CPython (because it is written in C),
there are other systems implementing the Python language:

*

B B K £

ES

*
*

Stackless Python, a version of CPython that does not use the call stack of
the C language;

Jython, a Python interpreter for Java virtual machines. It has access to
the libraries provided with the Java ;

IronPython, an experimental interpreter/compiler for the .Net / Mono ;
Brython, a Python 3 implementation for web browsers

MicroPython, a lightweight variant for microcontrollers ;

PyPy is a Python interpreter written in a subset of Python compliable to C
or LLVM ;

an (experimental) compiler for Parrot, the Perl 6 virtual machine; Shed
Skin, a compiler for a subset of Python producing C++ code;

Unladen Swallow (en), an LLVM-based optimized version of CPython,
now discontinued (the last version was released in October 2009);
RustPython, Rust implementation project.

PySpark is a programming interface for using Spark from the Python
language to perform distributed calculations.

These other versions do not necessarily benefit from the entire library of

functions written in C for the reference version, nor from the latest language
evolutions.

Vill.

Python environments :
Y What is an integrated development environment?

Commonly known as IDE (Integrated Development Environment).

Development software enables the developer to write, execute and debug

code with relative ease. While the ability to write, execute and debug source

code is the most fundamental functionality of an IDE, it is not the only one.

It is safe to say that all IDEs perform the fundamental tasks in the same way;

however, most modern IDEs come with a plethora of other features

specifically to facilitate the workflow for a particular type of development

pipeline.

In this chapter, we will concentrate on development environments for
Python, i.e. those that support or are dedicated to Python programming.
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IDEs are generally developed by a community of people (open source) or

by a commercial entity.

Each IDE has its own strengths and weaknesses. Some IDEs, such as
Jupyter or Spyder, are open source and have been developed for the
scientific and artificial research community. These IDEs have additional
features that make it quick and easy to prototype machine learning models
and scientific simulations. However, they are not well equipped to support
the end-to-end application development process.

Y The 10 best development environments for Python
1. PyCharm is a cross-platform integrated development environment

specifically developed for Python by Czech company JetBrains . It is one
of the best development environments for Python. There are two main
versions of the software available for download - Professional Edition
and Community Edition. The Professional Edition has additional features
for development, which are not available in the Community Edition and
must be purchased. The Community Edition is published under the
Apache license and is a free-to-use open source IDE that is identical to
the Professional Edition in many respects; however, it lacks the
additional features.

2. Spyder is an open-source Python scientific development environment
supplied with Anaconda. Spyder has several features that are developed
to aid scientific and data-driven development and is therefore an ideal
IDE for data scientists. It is written in Python itself with the PyQt5 library

and therefore offers additional features mentioned below.

3. Jupyter Notebook is one of the most widely used editors in the data
science industry. It makes the most of the fact that Python is an
interpreted language, meaning that lines of Python code can be executed
one line at a time, and the whole thing doesn't need to be compiled
together like C / C ++. This makes the editor ideal for writing and
prototyping machine learning models. Since there's a significant amount
of pre-processing done at the outset, and after that there's a repeated

process of hyper-parameter tuning and model prototyping, the ability to

11
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run one cell (a group of lines) together at a time gives data scientists the

ability to tune their models easily.

. Atom first started out as a lightweight, cross-platform, open source code
editor based on Node.js developed by GitHub. It is popularly known as
"the lendable text editor for the 21st century" by its developers. Atom is
based on Electron, which is a framework that enables a cross-platform
desktop application, using Chromium and Node.js and is written in
CoffeeScript and Less.

. Canopy is an IDE developed and maintained by Enthought specifically
with scientists and engineers in mind. It contains integrated tools for
iterative data analysis, visualization and Python application development.
It offers two specialized versions of Canopy: Canopy Enterprise and
Canopy Geoscience.

. Microsoft Visual Studio IDE is one of the most popular IDEs in the
development industry. It was originally designed for C/C ++ development.
However, with the growing popularity and adoption of Python in the
industry, Microsoft decided to add support for Python development via
an open-source extension called Python Tools. This brought together the
best of both worlds in an integrated environment. Visual Studio's
superior development-centric features are the best. With all the features

bundled together, it is almost neck and neck with PyCharm.

. Sublime Text: Similar to Atom, Sublime Text is more of a code editor
than an IDE. However, because of its support for various packages, it
contains enough functionality to be considered for a complete end-to-
end development environment. Its language support is not limited to one
or two programming languages. In turn, it supports almost every
language used in the industry. It has syntax highlighting and automatic
code completion for almost every language, making it quite versatile and
flexible. Sublime text has a free trial and advertises as paid. It is a cross

platform editor, supporting a single license key on all platforms.

12



8. Eclipse is one of the best open source IDE suites available for Java
development. It supports numerous extensions. One such open-source

extension is PyDev, which transforms Eclipse into a powerful Python IDE.

9. Wing is one of the best cross-platform development environments for
Python, with the necessary features and decent development support. It
is free for personal use, but there is a charge for the pro version, which is
intended for commercial use. The pro version comes with a 30-day trial
so developers can try it out. It even has a specialized version called Wing
101, which is aimed at beginners and is a toned-down version that makes
it easier for beginners to get started.

10. Rodeo is a cross-platform open source IDE developed by yhat. It is
designed and developed for data science, and features many of the tools
needed for data analysis and visualization.
In this chapter, we have looked at 10 of the best development environments
for Python. To be honest, there is no clear-cut answer to which IDE is best, as
most of them are specifically designed for a given group of developers or
scientists. Therefore, we will choose the most preferred IDE for each type of

use case.

IX. Python distributions:

Different distributions are available, sometimes including many packages
dedicated to a given domain:

e Active-Python: available as a free version (not suitable for "production
use") or a commercial version.

e Python(x, y): Python distribution for scientists based on Qt and Eclipse.
o Obsolete, replaced by Win-Python

e Enthought Canopy: distribution for scientific use, available in free (Canopy
Express) or commercial versions.

e Anaconda: distribution for scientific use, available in free or commercial
versions.

e |Intel Distribution for Python: Anaconda-based distribution, featuring
Intel's MKL library to accelerate numerical computations in libraries such

13



as NumPy and SciPy. It is available free on its own, or integrated with Intel
Parallel Studio, which requires a paying license.

e Pyzo: "Python to the people", designed to be easy to use.

e Win-Python: distribution for scientific use with Spyder, QT, etc....

These are not different implementations of the Python language: they are based
on CPython, but come with a number of pre-installed libraries.

X. List of Python packages for data science:

Python has gained real value thanks to the fact that it is both a general-purpose
language and has Python packages specifically adapted to data science.
Whether for data science, statistics, data analysis or data visualization, Python
offers an interesting alternative to R.

Here we present a list of Python packages that are extremely useful for data
scientists wishing to use Python.

3 Jupyter Notebook: A more intuitive interface. An important foundation
for your Python projects. It lets you work interactively, especially on
graphics, directly in a browser.

3 NumPy: Matrix manipulation with Python. This is one of the most
important Python packages for matrix manipulation. It lets you manage
arrays, import and export them and work with them. Most of the code
used to code the package is C, which ensures good performance.

3 SciPy: Reference for scientific computing. This project aims to create a
complete Python environment for scientific computing. It is based on
NumPy for table management. It includes functions for linear algebra,
statistics, image processing, etc. It includes one of the most widely
recognized Python packages for visualization: matplotlib, which we will
talk about below.

3 Pandas: Python data analysis library. Pandas brings to Python the ability
to manipulate large volumes of structured data in a simple and intuitive
way. We are getting closer to R with the notion of DataFrame.

3 Statsmodels: Classic statistics with Python. This package includes more
classical statistical models such as the linear model, categorical data
analysis...

14



3 Scikit-learn: Machine learning tool. This is one of the most widely used
Python packages for machine learning. It includes numerous methods for
classification, cross-validation, clustering and model selection.

3 Matplotlib: The most complete, but also the most complex. This Python
package is extremely powerful and complete for data visualization, with
numerous customization options.

3 Bokeh: Beautiful graphics for the Web. This is one of many Python
packages for data visualization. It focuses on the creation of interactive
web graphics and web data visualization applications.

3 Seaborn: improved matplotlib. This Python package is based on
matplotlib, but adds a few new graphics and, above all, simplifies the
creation of high-quality graphics.

3 Keras: This is the simplest Python package for deep learning.
Xl. Language keywords:

The reserved keywords of the Python language are provided in the
keyword.kwlist of the keyword module. keywords are: and , as,
assert ,break, class , continue ,def, del, elif, else ,except ,exec, finally, for
,from, global , if , import ,in, is, lambda, not, or ,pass, print, raise , return ,try
, While , with , yield .

As of , print and exec are no longer language keywords, but
functions in the builtins module. True, False, None and nonlocal are added to
the keywords. The first three were already present in previous versions, but are
no longer modifiable (previously, the assignment True = 1 was possible).
nonlocal was introduced by , and allows, in a function defined inside
another function, to modify a variable of a higher level of scope. Previously,
only variables local to the function and global (module level) could be modified.
However, it was possible, and still is without the nonlocal keyword, to modify
an object assigned to a variable of a higher scope level, e.g. a list with the
append method - this is obviously impossible for an immutable object.

15



Chapter 2 : Python-Anaconda-Jupyter installation

l. Installing Python under Windows:
1. How to install Python on Windows?

Step1:

To download and install Python, visit the official Python website
http://www.python.org/downloads/ and choose your version. We have
chosen Python version 3.11.4

& python’ .

About Downloads Documentation Community Success Stories News Events

Download the latest version for Windows {4\\ \

Download Python 3.11.4

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, macOS, Other

Want to help test development versions of Python 3.12? Prereleases,

Docker images

GO

Step2:

Once the download is complete, run the exe file to install Python. Now click on
"Install Now".

s Pyutho 4 (Bd-bit] Set —

Install Python 3.11.4 (64-bit)

Select Install Mow to install Python with default settings, or choose

Customize to enable or disable features.

¥ Install Now

ChUsers\ Lenovet AppDatat Local\Pregrams\Python Python311

Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

puthon

for

windows

Use admin privileges when installing py.exe
] Add python.exe to PATH

Cancel

16




Step3:
You can see the Python installation at this point.

§ Python 3.11.4 (84-bit) Setup —

) Setup Progress

Installing:

Python 3.11.4 Core Interpreter (64-bit)

puthon

for I

windows Cancel
Step4:

Once installation is complete, you will see a window indicating that configuration
has been successful. Now click on "Close".

& Python 3.11.4 (64-bit) Setup — W
Setup was successful

Mew to Python? Start with the online tutorial and
documentation. At your terminal, type "py" to launch Python,
or search for Python in your Start menu.

See what's new in this release, or find more info about using
Python on Windows.

¥ Disable path length limit
Changes your machine configuration to allow programs, including Pythen, te
bypass the 260 character "MAX_PATH" limitation.

pgth?n

Close

0]
windows

17



Once installation is complete, go to Start > All Programs. Python should appear
in this list (see next figure). We will soon see how to launch it, so do not be too
impatient...

Recently added

B DLE (Python 3.11 64-bi)

b Python 3.11 Module Docs (64-bit)

Q Python 3.11 (64-bit)

Expand v

#
-

Adobe Acrobat

Anaconda3 (64-bit)

Applications Chrome
New

Astuces

Calculatrice
Calendrier
- Caméra
Canon LBEP3010 LBP3018 LBP3050

03 :
24 Lanbure o ecra e ale ! >

L [ype here to search

Productivité

1N

<«

Microsoft 365...

Microsoft Edge

Explorer

Microsoft Store

ks

>

Films et TV

- |

Recycle Bin

S

Photos

Mostly cloudy
o 34°
S

Alger

2
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»--Launching Python: Phew! Now that is done!
Well, in theory, we will start using Python in the next chapter, but to reward
you for your exemplary installation, here are the different ways to access the
Python command line.

There are several ways of accessing the Python command line, the most
obvious being via the Start > All Programs > Python 3.11 > Python (Command
Line) menus. If all goes well, you should get a beautiful console (see next
figure). The information displayed in yours may not be the same, but do not
worry. You can also use the Windows command line; because of the shortcuts,
| generally prefer this method, but it is a matter of taste.

Go to the Start menu, and then click on Run. In the window that appears,
simply type "python" and the Python command line should reappear. You can
also go directly to run by typing the shortcut Windows + R.

To close the Python command interpreter, type "exit ()" and press Enter.

"credits” or "
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2. How do l install packages?

In this part of the chapter, we will explain package installation with an
example: numpy package installation with pip (pip is a package management
system used to install and manage libraries written in Python).

For more details, follow these steps:
1- Type the word "IDLE" in the toolbar (bottom) in the search box, and
you'll get :

All Apps Documents Web More ¥

Best match

E‘ IDLE (Python 3.9 64-bit)
App

Al
pps IDLE (Python 3.11 64-bit)

App
B Python 3.4 IDLE(PythonGUI)
E  Python 2.7 IDLE(PythonGUI) I Open
Search the web Run as administrator
L IDLE - See web results Open file location
Pin to Start
Pin to taskbar

Uninstall

A IDLE (Python 3.11 64-bit)

2- Click on : "Open file location

20



B Python 3.11
Home

oL

Copy path
Pin to Quick Copy
access E Paste shortcut

Manage

Share View Shortcut Tools

Move Copy
to - to -

Paste

Clipboard

hE =
+ B

Organize

Microsoft Windows Start Menu

W Mame
» Quick access
¥ BB IDLE (Python 3.11 64-bit)

me Python 3.11 (64-bit)
P Python 3.11 Manuals (64-bit)

OneDrive - Personal

B This PC

®9 3D Objects

B Desktop

E Deocuments
Downloads
Music

BEH Pictures

& Videos

= Local Disk (C:)

= Local Disk (D)

== Local Disk (E:)

& DVD Drive (G:) SP5S5ta

W Network

4items | 1item selected 2,62 KB |

Drelete Rename

Programs

B8 Python 3.1 Module Docs (64-bit)

Manage

Application Tools

E Open -
B Edit

rl:,- History

s - 0 BE Select all
L
-

e |}
EE Select none
Mew

Properties
folder 4

== Invert selection

Meww Cpen Select

Python 3.11

Date modified Type

12/06/2023 17:48
12/06/2023 17:46
12/06/2023 17:47
12/06/2023 17:48

Shortcut
Shortcut
Shortcut
Shortcut

3- Click on : Shift (keyboard) + right button, you will get this list:

Mowve Copy

Delete Rename

Mew Properties

B Eait

faste shorbcout to to -

Crganize

ft Windows Start Menu Progra

o

B MName

B IDLE (Python 3.11 64-bit)

Be Python 3.11 (64-bit)

P Pytheon 3.11 Manuals (64-bit)

E Python 3.11 Medule Docs (64-bit)

View
Sort by
Groug by
==y

Custornmize this folder...

Undo Copy Ctrl+ 7

Open PowerShell window here
Give access to
Mew

Properties

4- Select "open PowerShell window here", and write "pip install numpy",

you will get this :




X

PS C:\Users\Lenovo\AppData\Roaming\Microsoft\Windows\Start Menu\Programs\Python 3.11> pip install numpy

5- If you get this error

>
PS C:\Users\PC\AppData\Roaming\Microsoft\Windows\Start Menu\Programs\Python 3.9> pip install numpy

PS C:\Users\PC\AppData\Roaming\Microsoft\Windows\Start Menu\Programs\Python 3.9>

Follow the steps below.

1. Goto "This PC", right-click and select "Properties".
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CePC

Fichier Ordinateur

P o

Propriétés Ouvrir Renommer

Emplacement

¢« > vam

B CePC *
l Emberiologie
B INSTALLATION
. Lupin

[ PACKAGES

OneDrive

CePC
8 Bureau
E Documents
B Images
Musique
¥ Objets 3D
Téléchargement:
" Vidéos
#= Disque local (C:)

10 élément(s) |

Affichage

= 4 &

Connecter un Ajouter un
lecteur réseau ¥ emplacement réseau

Accéder au serveur
multimédia

Réseau

CePC

Dossiers (7)

Périphériques et lecteurs (3)

S
Disque local (F)
"

Disque local (C:)

Go libres sur 315 Go

82 Go libres sur

2. Select "Advanced system settings

a Désinstaller ou modifier un programme

e

Ouvrir les
paramétres B Gérer

Propriétés systéme

Systéme

Affichage
Trier par
Regrouper par
Actualiser
Disque local
310 Go libres|
Annuler Renommer Ctrl+Z

Ajouter un emplacement réseau

Propriétés

3. You'll get this, selected "Environment variables":

Panneau de configuration

Systéme et sécurité > Systéme

Page d'accueil du panneau de
configuration
® Gestionnaire de périphériques

® Paramétres d'utilisation 2
distance

& Protection du systéme

@ Parametres systéme avancés

Sécurité et maintenance

Informations systéme générales
Edition Windows
Windows 10 Professionnel

© 2019 Microsoft Corporation. Tous droits réservés,

Systeme

Processeur:

Mémoire installée (RAM) : 4,00 Go (3,83 Go utilisable)
Type du systéme: Systéme d'exploitation 64 bits, processeur x64

Stylet et fonction tactile :

Paramétres de nom d'ordinateur, de domaine et de groupe de travail
DESKTOP-73P8NSO
DESKTOP-73P8NS0

Nom de I'ordinateur :
Nom complet :
Description de |'ordinateur :

Groupe de travail : WORKGROUP

Activation de Windows

Windows est activé. Lire les termes du contrat de licence logiciel Microsoft

ID de produit : 00330-80000-00000-AA266

Intel(R) Celeron(R) N4000 CPU @ 1.10GHz 1.10 GHz

La fonctionnalité d'entrée tactile ou avec un stylet n'est pas disponible sur cet écran,

28 \\/indows10

@ Modifier les

parametres

@ Modifier Iz clé de produit
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Propriétés systéme
Nom de l'ordinateur Matérnel
Paramétres systéme avancés  Protection du systéme  Utilisation & distance
Vous devez ouvrir une session d'administrateur pour effectuer la plupart de
ces modffications.
Performances
Effets visuels, planification du processeur, utilisation de la mémoire et
mémoire virtuelle
Paramétres...
Profil des utilisateurs
Paramétres du Bureau liés 3 votre connexion
Paramétres...
Démarrage et récupération
Informations de démamage du systéme, de défaillance du systéme et de
débogage
Paramétres... ’
Variables d'environnement... |
‘_ 0K ‘ ‘ Annuler ‘ Appliquer

4. You will get this, select "Path", then "Modify":
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Variables

d'environnement

Variables utilisateur pour PC

Variable Valeur
OneDrive C:\Users\PC\OneDrive
Path C:\Users\PC\AppData\Local\Microsoft\WindowsApps;
TEMP C:\Users\PC\AppData\Local\Temp
T™MP C:\Users\PC\AppData\Local\Temp
Nouvelle... H Modifier.., H Supprimer
Variables systéme
Variable Valeur oy
ComSpec C:\Windows\system32\cmd.exe
DriverData C:\Windows\System32\Drivers\DriverData

NUMBER_OF_PROCESSORS
0s

Path

PATHEXT

PROCESSOR ARCHITECTURE

2

Windows_NT

C:A\Windows\system32;C:\Windows; C:\Windows\System32\Wbem;...
.COM;.EXE;.BAT;.CMD;.VBS;.VBE;.JS; JSE;.WSF;.WSH;.MSC

AMD64 bt

! Nouvelle... H Moadifier... J’ Supprimer ’

‘ OK H Annuler ‘

5. You will get this window, so leave it open and follow the rest of the

steps.
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I [
%SystemRoot%\system32 Nouveau
' %SystemRoot%
? %SystemRoot%\System32\Wbem Modifier
| %SYSTEMROOT%\System32\WindowsPowerShell\v1.0\
l %SYSTEMROOT?%\System32\OpenSSHY Parcourir...
Supprimer
Déplacer vers le haut "
i Déplacer vers le bas
|
| Modifier le texte...
|
¢
i
!

oK Annuler

6. Open File Explorer, go to "This PC" and select the local disk (C :), then
select "Users".

e

Fichier Accueil Partage Affichage Qutils de lecteur

=3 — b 5 électionner tout
* % . ' Déplacer vers Supprimer v l ‘
X o= i' . . ucun
Epinglera Copier Coller I [E Copier vers =3 Renommer Nouveau Propriétés

Accés rapide dossier r; mm |nverser la sélection

Presse-papiers Organiser Nouve: Quvrir Sélectionner
Y 1 |i= CePC Disque local (C:)

BN CePC * Nom ’ Type Taille

B Emberiologie B Drivers . Dossier de fichiers
. INSTAL N . Intel 8:03 Dossier de fichiers
. Lupin l PerfLogs /03/2019 05: Dossier de fichie
B PACKAGES B Programmes 30/12/2020 11: Dossier de fichiers
. Programmes (x86) E Dossier de fichiers

e OneDrive . e 17/11/20; Dossier de fichiers

BN CePC . Windows 05/03, 0: Dossier de fichiers

B Bureau

E Documents

B Images
Musique

#% Objets 3D
Téléchargement:

£ Vidéos

7= Disque local (C:)

7 élément(s) |
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7. Select the "PC" folder or the folder named after your computer

. a.'“

Fichier Accueil Partage

=
» \g

Epinglera Copier Coller
Accés rapide

Affichage

B péplacer vers ~
! Copiervers ~ | E% Renommer

Presse-papiers
v+ R

W CePC *
l Emberiologie
B INSTALLATION
. Lupin

B PACKAGES

Organiser

€« = CePC Disque local (C:) Utilisateurs

Nom

| e
B Public

& OneDrive

M CePC

M Bureau

E Documents

B Images
Musique

N Objets 3D

§ Téléchargement:

£ Vidéos

#= Disque local (C:)

2 élément(s) | 1 élément sélectionné |

Supprimer v l ‘v m_v
i E

BR Sélectionner tout

=& Aucun
Nouveau

Propriétés
dossier ¥

% B Inverser la sélection

Nouveau Ouvrir Sélectionner

Modifié le Type Taille

26/11/2020 00:52 Dossier de fichiers

17/11/2020 22:15 Dossier de fichiers

8. Select "App Data", if you have not found this folder go to "View" at the

top and layer "hidden items".
i ER

Fichier  Accueil Partage Affichage

B Icones moyennes
§ Détails

=1 Trés grandes icones B Grandes icones
BB Petites icones BB Liste
B Mosaiques = contenu

m Wl Volet de visualisation

Volet de
navigation

I Volet des détails

Volets
v+ B

B Documents #
B Images »
B CePC *
B Emberiologie
I INSTALLATION
B Lupin

Il PACKAGES

Disposition

€ > CePC > Disquelocal (C:) » Utilisateurs > PC

Nom Modifié le Type

B AppData
9 Bureau
I Contacts

17/11/2020 22:13

B Documents
Y Favoris
B Images

020 22:15
1/2020 22:17
7/11/2020 22:15
11/2020 00:52
7/11/2020 22:15

Liens

& OneDrive MicrosoftEdgeBackups
Musique

WP Objets 3D

OneDrive

B CePC
1 Bureau
B Documents
B Images
Musique
WP Objets 3D

§ Téléchargement:

Parties enregistrées
© Recherches

} Téléchargements
£ Vidéos

B NTUSER.DAT 021 22:09
2 Vidéos

= Disque local (C:)

= Disque local (E)

= Disque local (F:)

# Réseau

16 élément(s) |

Cases a cocher des éléments

. (] Grouper par -

1B Ajouter des colonnes ~ Extensions de noms de fichiers I
Trier o v Masquer les éléments
par~ [ Aluster la taille de toutes les colonnes V] Eléments masqués sélectionnés

Affichage actuel Afficher/Masquer

Taille

Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Dossier de fichiers
Fichier DAT

Options

9. Select "Local", then "programs", then "python", then "python39" (this is

the version of Python you have installed), then "scripts".




. . l < || Python39

Fichier Accueil Partage Affichage

n ~ = .. . ’
x ?% . P péplacer vers Supprimer v . T & il ciectionnertout
= i [/

LY
) mm Aucun
Epinglera Copier Coller I8 Copier vers =3 Renommer Nouveau Propriétés

B I8 cop 3 [

3 . : 1] St
Accés rapide dossier mm /nverser la sélection

Presse-papiers Organiser Nouveau Ouvrir Sélectionner

€« > v A . AppData Local Programs Python Python39

BN CePC » Nom Modifié le Type

B Embericlogie B oL 05/03/2021 10:19 Dossier de fichiers

B INSTALLATION B poc 05/03/2021 10:19 Dossier de fichiers

l Lupin l include /03/2021 10:19 Dossier de fichiers

. PACKAGES . Lib /03/2021 10:19 Dossier de fichiers

l libs 05/03/2021 10:19 Dossier de fichiers

B scripts 05/03/2021 10:20 Dossier de fichiers

BN CePC Bt 05/03/2021 10:19 Dossier de fichiers

l Tools 05/03/2021 10:19 Dossier de fichiers

B LiceNnsE 19/02/2021 14:10 Document texte 32 Ko

. NEWS 19/02/2021 14:11 Document texte 1024 Ko

@ python 19/02/2021 14:09 Application
Musique B python3.dil 19/02/2021 14:09 Extension de I'app...

W0 Objets 3D B python39.dll 19/02/2021 14:09 Extension de I'app...
Téléchargement: 9 pythonw 19/02/2021 14:09 Application

B Vidéos . veruntime140.dll 19/02/2021 14:10 Extension de I'app...

B vcruntime140_1.dlI 19/02/2021 14:10 Extension de I'app...

& OneDrive

) Bureau
B Documents
B Images

#= Disque local (C:)

16 élément(s) |

10.Right-click on scripts, and select "copy addresses".
. . l + | Scripts

Fichier Accueil Partage Affichage

N — = S | B
* 5% . ! Déplacer vers Supprimer ¥ . ‘ EE B lectiunnertou
om - E

e Al
) =m Aucun
Epinglera Copier Coller B B copier vers =3 Renommer Nouveau Propriétés

5 > 5 1 - 5 <
Accés rapide dossier ?;, mm Inverser la sélection

Presse-papiers Organiser Nouveau Ouvrir Sélectionner
€ > v . Local Programs Python Python39 Scripts

- Copier I'adresse
Bl CePC * Nom Mo

B Emberiologie

Copier I'adresse en tant que texte
ﬁ easy_install 05/| Modifier I'adresse
. INSTALLATION a easy_install-3.9 05/ Supprimer I'historique
B Lupin =] pip 05/03/2021 10:20 Application
. PACKAGES b pip3.9 05/03/2021 10:20 Application
@ pip3 05/03/2021 10:20 Application
4w OneDrive
BN CePC
¥ Bureau
B Documents
B Images
Musique
WY Objets 3D
Téléchargement:
£ Vidéos
#= Disque local (C:)

5 élément(s) |

11.Return to "Edit environment variables", select "New", then right-click
and choose "Paste".




Vvarig Meodifier |a variable d'environnement x
Va -
a %SystemRoot%\system32 Nouveau
B 2SystemRoot% )
3 ==
TE %SystemRoot%\System32\Wbem Modifier
™ 2SYSTEMROOT:\System32\WindowsPowerShell\w1.0\
2SYSTEMROOT:\System32\OpenSSH\ Parcourir...
Annuler Supprimer
Couper
Copier r
Déplacer vers le haut | |
Coller
Varig i >
Supprimer Déplacer vers le bas
Va Tout sélectionner 2
Cg S
L Lecture de droite @ gauche Modifier le texte...
1
N Afficher les caractéres de contréle Unicode
o Insérer un caractére de contréle Unicode >
Pa Ouvrir I'Editeur IME
PA -
Reconversion v
PH = |
r
Annuler =
T 7
OK || Annuler
H n n H .
12.Click "OK" on all windows (there are 3 windows)
— o - -
SIOpREE e Variables utilisateur pour PC %SystemRoot%\system32 Nouveau
ordi | %SystemRoot%
Nom de l'ordinateur | r oSy
Paramétres systéme avancés  Protection du S’Qé Varlabl.e daleu %SystemRoot%\System32\Wbem Modifier
OneDrive C:\Users\PC\ONeDr| | o5y STEMROOT2\System32\WindowsPowerShellv1.0\
Vous devez ouvrir une session d'administrateur pot Path C:\Users\PC\AppDa %SYSTEMROOTZ\System32\0penSSH\ PO
dications. .
il R TEMP Ci\Users\PCVAppDa | ¢\ Users\PC\AppData\Local\Programs\Python\Python39\Scripts
Performances ™P C:\Users\PC\AppDa Supprimer
Effets visuels, planification du processeur, utilisati|
mémoire virtuelle
Déplacer vers le haut| |
Profil des utilisateurs | Déplacer vers le bas
Paramétres du Bureau liés a votre connexion
Variables systéme
Variable Valeur pochegiciate
Démarrage et récupération (o.mSpec C:\W?ndows\systerr
Informations de démarrage du systéme, de défaillé DriverData C:\Windows\Systen
débogage NUMBER_OF_PROCESSORS 2
oS Windows_NT
Path C:\Windows\systen
Vil PATHEXT .COM:;.EXE;.BAT..CM
4 PROCESSOR ARCHITECTURE  AMD64 Rwies
T T T PP T
OK 1 a clé de pro
oK Annuler

Sécurité et maintenance

#= Disque local (C:)

13.Go back to the first step and install numpy again
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>

PS C:\Users\PC\AppData\Roaming\Microsoft\Windows\Start Menu\Programs\Python 3.9> pip install numpy
ollecting numpy

Downloading numpy-1.20.1-cp39-cp39-win_amd64.wh1 (13.7 MB)
| | 3.4 MB 501 kB/s eta 0:00:21

14.After installing numpy write python -m pip install - - upgrade pip

>

PS C:\Users\PC\AppData\Roaming\Microsoft\Windows\Start Menu\Programs\Python 3.9> pip install numpy
iCollecting numpy

Downloading numpy-1.20.1-cp39-cp39-win_amd64.whl (13.7 MB)
S 3./ Mo 547 Kb/s

Installing collected packages: numpy

Successfully installed numpy-1.20.1

WARNING: You are using pip version 20.2.3; however, version 21.0.1 is available.

You should consider upgrading via the 'c:\users\pc\appdata\local\programs\python\python39\python.exe -m pip install --up
grade pip' command.

PS C:\Users\PC\AppData\Roaming\Microsoft\Windows\Start Menu\Programs\Python 3.9> python pip install pip

ou can now use this package.




Il. Installing Anaconda and Jupyter Notebook:
To install Anaconda, see this site:
https://www.stat4decision.com/fr/installer-anaconda-data-python/ You

can also launch Jupyter via Anaconda Navigator. For more details on
how to use Jupyter Notebook, visit this site:

https://python.sdv.univ-paris-diderot.fr/18 jupyter/
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Chapter 3:

l. Module and import :
1. Definition:
Modules are Python programs containing functions that will be reused

frequently (also known as libraries). They are "toolboxes" that will come in very

handy. Python developers have created numerous modules that perform a

phenomenal number of tasks. For this reason, it is always a good idea to check

whether some of the code you want to write already exists in the form of a
module. Most of these modules are already installed in standard versions of
Python.
2. Module import
: Example:
Let us take a closer look at this example:
= Line 1, the import instruction gives access to all random module
functions.
= Then, on line 2, we use the randint (0, 10) function in the random
module. This function returns a randomly drawn integer between 0 and

10.
Entree [2]: import random
random . randint (e, 18)
Cutf[2]: 1
3. To get help on imported modules: To get help on a module,

simply use the help () command, which returns something like :

Entrée [4]: import random
help (random)

Help on module random:

NAME
random - Random variable generators.

MODULE REFERENCE
https://docs.python.org/3.8/1ibrary/random

The following documentation is automatically generated from the Python
source files. It may be incomplete, incorrect or include features that
are considered implementation detail and may vary between Python
implementations. When in doubt, consult the module reference at the
location listed above.

DESCRIPTION
integers

uniform within range
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4. Some common modules
There are a number of modules you are likely to use if you are programming

in Python. Here is a non-exhaustive list. For the complete list, see the modules
4 page on the Python website:

* math: basic mathematical functions and constants (sin, cos, exp...).

= sys: interaction with the Python interpreter, passing arguments

= os: dialog with the operating system

* random: generation of random numbers.

= time: access to computer time and time management functions.

= urllib: retrieve data from the Internet using Python.

= Tkinter: python interface with Tk. Creating graphical objects

» re:regular expression management

Finally, note that there are many other external modules that are not

installed as standard in Python, but are widely used in bioinformatics and data
analysis. These include NumPy (manipulating vectors and matrices, linear
algebra), Biopython (searching biological databases, manipulating sequences or
biomolecule structures), matplotlib (graphical representations: curves, point

clouds, bar charts...), pandas (data analysis). ... . These modules will be
introduced in Chapter 17, some modules of interest in bioinformatics.

Il. Comments:
In a script, anything following the # character is ignored by Python until the
end of the line and is considered a comment. Comments should explain your
code in human language.

Here is an example:
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# Votre premier commentaire en Python

Entrée [5]:
print (' Hello world !')

Hello world !

lll. Display "print () function

The print () function displays the argument passed between brackets:

Entrée [6]: print (' Hello world !')

Hello world !

Another way of seeing this is to use two print () functions in succession. In

the following code, the ";" character is used to separate several Python

instructions on the same line:

Entrée [8]: print (" Hello ") ; print (" Jed ")

Hello
Jed

It is also possible to display the contents of several variables (of any type)

separated by commas:

Entrée [10]: x = 4

nom = Jed
print (nom , "a", x, " ans ")

Jed a 4 ans



Il. Importing a.CSV file:

U The 'pwd' command displays the current working directory. The
.csv file and your script must be in the same folder.
Entrée [2]: pwd

Out[2]: "C:\\Users\\Lenovo\\Documents\\tp_mémoire\\new"

Entrée [3]: import pandas as pd
df = pd.read_csv("acm.csv",sep=";")

print(df)
DE Age W-dT EXP METH S-VAG COUR \

2] Dr-Sp A Anb Non RS Pos Poly
1 Eco A+ Alg Oui PF Pos Poly
2 Info A Tizi Non D-APP, YT Neg vid
3 Soci A Lgh HMNon PF Neg vid
4 ST A Sba HNon PF Neg Poly
2589 Psy A Cnst Oui RS, D-APP Pos Poly
300 ENS A Cnst Non PF, D-APP Pos Poly
301 Psy A+ Cnst Oui RS Pos Poly
302 SNV A Anb Non RS Neg Poly

383 S-hum A Cnst Oui PF, RS, D-APP Neg Poly, CD

DIFF DM %DM Chrg-dT RSLT OPN

2] Diff-In, Diff-Cr, Mg-cnt, Abs-Com, Inc-evl - NaN M-Ch Sim Bn-P
1 Diff-In, Abs-Com, Inc-evl - NaN M-Ch Pir Bn-P
2 Abs-Com, Inc-evl - NaN P-Ch Sim Bn-P
3 Diff-In, Mg-cnt, Abs-Com - NaN M-Ch Pir Bn-P
4 Inc-evl - NaN S-Ch Sim Bn-P
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Chapter 4:

A variable is an area of computer memory in which a value is stored. To
the programmer, this variable is defined by a name, but to the computer, it
is actually an address, i.e. a particular area of memory.

In Python, the declaration of a variable and its initialization (i.e. the first
value to be stored in it) take place at the same time. To see for yourself, test
the following instructions after launching the interpreter:

ntre

M
M

[17

X=5
x

outii’/ ~ =

The type of a variable corresponds to its nature. The three main types we will
need to start with are integers (integer or int), decimal numbers (we will call
them floats) and strings (string or str). Of course, there are many other types
(Booleans, complex numbers, etc.).

In the previous example, we stored an integer (int) in variable x, but it is
perfectly possible to store floats, strings or many other types of variable that
we will see later:

Entree [19]: AR S s P |
)I
Cutlic] - =2=_.14
Entree [2E] : a = " bonjour
=
Cutl2e]: " bonjour
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Variable names in Python can be made up of lowercase letters (a to z),
uppercase letters (A to Z), numbers (0 to 9) or the underscore character (_).
You cannot use spaces in variable names.

In addition, a variable name must not start with a number, and starting it with
the _ character is not recommended.

In addition, you must absolutely avoid using a word "reserved" by Python as a
variable name (e.g. print, range, for, from, etc.).

Finally, Python is case-sensitive, which means that the variables TesT, test or
TEST are different.

U Operations on numeric types:

The four basic arithmetic operations are performed in a simple way
on numeric types (integers and floats):

xX=20
xX+2

Entreée

Cut|21]: 22

Entrée [22]: | x-5

OCut|22]: . =

Entrée [23]: | x*3

3]: 60

y=5
X+y

24]1: 25

(x/2)-y

rt

[25]: s5.@©

Note, however, that if you mix integer and float types, the result is returned
as a float (as this type is more general). Parentheses can also be used to
manage priorities.

The / operator performs a division. Unlike the +, - and * operators, this one
always returns a float:
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Out[26] e.7=
Entres SRS = _S5)>
Ot [27] 1 .25

The power operator uses the ** symbols:
Entrée [28]: |2**3

Out[28]1: 8

To obtain the quotient and remainder of an integer division, use the // and
modulo % symbols respectively:

Entréese [29] 8//73
out[22] =

Entree [3€] 833
Cutj=e 2>

The symbols +, -, *, /, **, // and % are called operators, as they perform
operations on variables. Finally, there are "combined" operators, which
perform an operation and an assignment in a single step. The += operator
performs an addition and then assigns the result to the same variable. This
operation is called "incrimination". The -=, *= and /= operators behave in a
similar way for subtraction, multiplication and division.

Entree [227]: Nn=—=o
Nn=m3+1
N
Cuti=22] % [
Entree [=23] Nn+=5
n
Cutl[=33] (=)
Entree [=247] n*=2
2
couti=22a] Z B

& String operations:

For character strings, two operations are possible: addition and
multiplication. The addition operator + concatenates (assembles) two character
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strings. The multiplication operator * between an integer and a string
duplicates (repeats) a string several times.

chhainmnse=—"s=3wLt""
chhainmns

—

\
(N

Entres ==

Ot =S ] - "Tsalwat T

\
!

chhainmnes "py<~chon ©

M
J
r|.
7
Ml
]
1] 1

0 0
"™

™ ™

Tsaljutpyzytthomn T

f

chainmnsT2>=

m
b
it
1
() ﬂ),
M

M -

W
NN
d

|

"Tsaldutsaluc T

t

Python offers the min () and max () functions, which return the
minimum and maximum of several integers and/or floats, respectively:

Entree [ 391 : PI=—42_3A3
e=2 _71
max{(e,pi)

Cutil =<1 - A _1T =3

v Note on dividing two integers:

Note that in Python 3, dividing two integers returns a float by default:

B. Function

In programming, functions are very useful for performing the same
operation several times within a program.

They also make code clearer and more readable by breaking it down

into logical blocks.

You are already familiar with some Python functions. For example,
math.cos (angle) in the math module returns the cosine of the angle
variable, expressed in radians.
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O To which you pass none, one or more variable(s) in brackets. These
variables are called arguments. They can be any type of Python
object.

0 Who performs an action.

O And returns a Python object or nothing at all.

For example, if you call the len () function as follows:

[42]: len ([0 , 1, 2])

Here is what happens:

» calllen () and pass it a list as an argument (in
this case the list [0, 1, 2]);

» the function calculates the length of this list;

» It returns an integer equal to this length.

To define a function, Python uses the def keyword. If you want the function
to return something, use the return keyword. For example:

Entrée [43]: def carre (x):
return x **2
print ( carre (2))

a

Note that the syntax of def uses a colon, so a block of instructions is
expected. Indentation of this block of instructions (called the function body) is
mandatory.

The number of arguments that can be passed to a function is variable. The
number of arguments is therefore left to the initiative of the programmer
developing a new function.
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A special feature of Python functions is that you do not have to specify the
type of the arguments you pass to them, as long as the operations you perform
with these arguments are valid. Python is in fact known as a "dynamically
typed" language, meaning that it recognizes the type of variables for you at
runtime.

For example:
Entreée 447 : def fois (x, ¥y):

return x¥*y
fois (2, 3)

‘et +— T a1 ] -
outl|as - (=)

Entree [45]: +f+o0is (2-314315 , 5.23)

Cut45]: 156.42284580020082082=2
Entréee [46]: fois ("to ", 2)
Cutl[4a6] "to to
Entrée [47]: Ffois ([1 3] ., 2)
OCout[47]: s 335 s 3

A huge advantage in Python is that functions are able to return multiple
objects at once, as in this code snippet:

Entrée [48]: def carre_cube (x):
return x**2 , x **3
carre _cube (2)

Out[48]: (4, 8)

In reality, Python returns a single object, but it can be sequential, i.e. it can
contain other objects. In our example, Python returns an object of type tuple, a
type we will see in the next chapter (roughly speaking, it is a kind of list with
different properties). Our function could just as easily return a list:
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Entrée [49]: def carre_cube2 (x):
return [x**2  x-**3]
carre_cube2 (3)

Out[49]: [9, 27]

Returning a tuple or list of two or more elements is very useful in conjunction
with multiple assignment, for example:

Entrée [56] z1 , z2 = carre_cube2 (3)
z1
Cut[5e] =}
Entrée [51] z2
Cut[51] 27

This allows you to retrieve several values returned by a function and assign
them to different variables on the fly.

*Note: A tuple is defined in the same way as a list, except that the set of
elements is enclosed in brackets rather than square brackets.
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Chapter 5: Lists and Tuples

I. List

1. Definition:

A list is a data structure containing a series of values. Python allows the
construction of lists containing values of different types (e.g. integer and
string), giving them great flexibility. A list is declared by a series of values
(do not forget single or double quotation marks if strings are involved)
separated by commas, and the whole enclosed in square brackets. Here

are a few examples:

Entrée [1]: tailles = [5, 2.5 , 1.75 , ©.15]
tailles
Out[1]: [5, 2.5, 1.75, ©.15]
Entrée [2] mixte = [‘girafe ', 5, 'souris ', ©.15]
mixte

['girafe ", 5,

2. Use

*souris ',

©.15]

One of the great advantages of a list is that you can call up its elements
by their position. This number is called the index of the list. Bear in mind
that the indices of a list of n elements start at 0 and end at n-1.
Consequently, if we call the index 4 element of our list, Python will

return an error message:

Entrée [10]: mixte = ['girafe ', 5, 'souris ', ©.15]

Entrée [11]: mixte[®©]
Out[11]: ‘girafe '

1: mixte[3]

IndexError
<ipython-input-13-1c07c49f3746> in
----> 1 mixte[4]

IndexError: list index out of range

Traceback (most recent call last)
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3. List operation

Like strings, lists support the + operator for concatenation, as well as the
* Operator for duplication. The + operator is very useful for
concatenating two lists.

Entrée [14]: anil = ['girafe ', ‘'tigre ']
ani2 = ['singe ', 'souris ']
anil + ani2

it[14]: ['girafe ', 'tigre ', 'singe ', 'souris ']
Entrée [15]: anil * 3
Out[15]: ['girafe ', 'tigre ', 'girafe ', "tigre ', 'girafe ', 'tigre ']
You can also use the .append () method to add a single element to the
end of a list.

In the following example, we will create an empty list, then add two
elements to it, one after the other, first with concatenation, then with
the .append() method:

Entrée [16]: a=[]
a = a + [35]]
a2 = 1a =51
a. append (13)
a. append (6)
=
cut[16] [15, -5, 13, 6]

4. Brackets

Another advantage of lists is that you can select part of a list by using
an index built on the [m : n+1] model to retrieve all elements, from the
eighth to the nth (from element m included to element n+1 excluded).
Note that when no index is specified to the left or right of the colon
symbol, Python defaults to all elements from the beginning or all
elements to the end respectively.
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Entrée [17]: animaux = ['girafe ', 'tigre ', 'singe ', 'souris ']
animaux [8:2]

Out[17]: ['girafe ', 'tigre ']
Entrée [18]: animaux [1:]
Out[18]: [’'tigre ', 'singe ', 'souris ']
Entrée [19]: animaux [:]
Out[12]: ['girafe ', 'tigre ', 'singe ', 'souris ']

You can also specify the pitch by adding an extra colon symbol and
indicating the pitch with an integer.

Entrée [20]: |x = [©, 1, 2, 3, 4, 5, 6, 7, 8, 9]

x- X:6:3]}
Cut[2e]: [1, 4]
Entrée [21]: |[x [::2]
Out[21]: [e, 2, 4, 6, 8]

Finally, we realize that accessing the contents of a list is based on the
list model [start : end : step].

5. len () function

The len () statement lets you find out the length of a list, i.e. the
number of elements it contains.

Entrée [22]: len(x)

out[22]: 1e

6. The range () and list () functions

The range () statement is a special function in Python that generates
integers within an interval. When used in combination with the list ()
function, it produces a list of integers. For example :

Entrée [23]: list ( range (10))

Out[23]: [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]



In the example above, the range () function took one argument, but it
can also take two or three arguments.

The range () instruction is based on the range model ([start,] end [,
step]) The arguments in square brackets are optional. To obtain a list of
integers, it must be used systematically with the list () function. The
default step value is 1.

Entrée [247]: l1ist ( range (15 , 26))

N

"
rt

LS

lamedd

[15, 16, 17, 18, 19]

Entréee |

n
[

l1ist ( range (2, -2, -1))

J

J1

2
2

Out

22
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7. Minimum, maximum and sum of a list

The min (), max () and sum () functions respectively return the
minimum, maximum and sum of a list passed as an argument.

Entrée [26]: 1liste = 1list ( range (18))
liste

out[26]: [e, 1, 2, 3, 4, 5, 6, 7, 8, 9]

27]: sum ( liste )

Oout[27]: 45

Entrée [28]: min ( liste )

Out[28]: o
Entrée [29]: max ( liste )
Out[29] c
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Il. Tuples

From the basic types (int, float, etc.), it is possible to create new
ones. These are called constructed types. An example of a
constructed type is the tuple. It can be used to create an ordered
collection of several elements. In mathematics, this is known as a
puplet. For example, a quadruplet is made up of 4 elements.

Tuples are similar to lists, but you cannot modify them once they
have been created. A tuple is said to be non-mutable. This is defined
with parentheses. Sometimes, tuples are not surrounded by
parentheses, even though they are still tuples. For example, the
following notation can be used:

Entrse [Ze]: a — (3., 4. 7D
Typed(a)
OutTf[=a] : TtTupls
EntersSe [=Z2] - b . c = 5, ©
b
OuatT = 5= 55 =
Entrse [32=2] =
out [ ==7] S

This syntax with several variables on the left of the = sign can also
be used with a single variable on the right if it contains a tuple.
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b) How do you write a function that returns a tuplet of values?
It is very easy to create a function that returns a tuple. Simply specify the
tuple after return.

def¥ testTt():
return =, 2

Entree [ 36]

Entree [ 377 - a = Testd]()
=
=5 o= B Tl B (=2, 4ad
Entree [ 387 - b, € = TesTtd{)
=]
out[32s8]: =
Entree [ B9} - <
outi32] - a

c) How do you iterate over the elements of a tuple?

Like a list, a tuple can be browsed using a for loop.

Entrée [46]: for i in a:
print(i)

3
a
d) How do you create a tuple containing a single element?

If you only use parentheses, you will not get the desired result. To create a
tuple containing a single element, you need to use a specific syntax containing

da comma.
Entres == = = E=S)
v pep=qCaD
Ozt [ =33 J = = & + g =
Entraes L=2=>73F - | =] = (= 5=
v pep= b >
Sex == 7 = T d e
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Chapter 6:

I. Loops and comparison:
1. Loops for:

a. Principle:

Entrée [52]: animaux = ['girafe ', 'tigre ', 'singe ', 'souris ']
for animal in animaux :
print ( animal )

girafe
tigre
singe
souris
» Let’s take a closer look at what happened in this example:

The animal variable is called the iteration variable, and takes on the various
values of the animal list at each iteration of the loop. It is created by Python the
first time the for line is executed (if it already existed, its contents would be
overwritten). Once the loop is complete, this animal iteration variable will not
be destroyed, and will therefore contain the last value of the animal list (in this
case, the mouse string).

Note the types of variables used here: animals is a list being iterated over, and
animal is a string, as each element in the list is a string. We will see later that
the iteration variable can be of any type, depending on the list being iterated
over. In Python, a loop always iterates over a sequential object (i.e. an object
made up of other objects) such as a list.

Please note the colon ":" at the end of the line starting with for. This means
that the for loop is waiting for a block of instructions, in this case all the
instructions that Python will repeat on each iteration of the loop. This block of
instructions is called the loop body. How do we tell Python where this block
begins and ends? This is indicated solely by indentation, i.e. shifting the line(s)
of the instruction block to the right.
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In the following example, the loop body contains two instructions: print
(animal) and print (animal*2), because they are indented with respect to the
line starting with for. print ("It's finished") is not part of the loop body,
because it is at the same level as for :

U

Entree

W
hd

b. Range () function:

animal in animaux
print ( animal )

print {( animal *2)
print (TCest f£ini )

for

girafte

girate giratfte
Tigre

Ttigre tigre
singe

singe singe
souris

souris souris
C'est fini

Python's range () function is a convenient way of looping through a list
of integers automatically:

BWNREO

for i in

range(5):
print (i)

¢. Naming the iteration variable

In the previous example, we chose the name i for the iteration variable. This

is customary in computer science and generally indicates that the variable is an
integer (the name i probably comes from the word index). We advise you to
follow this convention to avoid confusion: if you iterate on indices, you can call
the iteration variable i (for example, in for i in range(4) :). If, on the other hand,
you're iterating over a list containing character strings, give the iteration

variable an explicit name. For example: for name in ['Joe', 'Bill', 'John'] :

2. Comparison :

Before we move on to another type of loop (while loops), we will start
with comparisons. Python can perform a whole series of comparisons
between the contents of two variables, such as:
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Syntaxe Python  Signification

== égal a

I = différent de

> supérieur a

>= supérieur ou égal a
< inférieur a

<= inférieur ou égal a

Look at the following examples using integers. Python returns True if the
comparison is true and False if it is false. True and False are Booleans (a new

type of variable).

i
VI U

1]
]

el Ll

™ ™~
U

In the case of character strings, a priori only the == and != tests make sense.
In fact, the operators <, >, <= and >= can also be used. In this case, alphabetical
order is taken into account, for example:

Out[59]: True

» Be careful not to confuse the = assignment operator, which assigns a
value to a variable, with the == comparison operator, which compares
the values of two variables.

3. While loop:

Another alternative to the for statement commonly used in computing is
the while loop. The principle is simple. A series of instructions is executed as
long as a condition is true. For example:
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3 = 3

wihri e 3 < — <3 =
Pr-aint =3
3 — = & . < 3

=

=2

=

=

Note that it is once again necessary to indent the block of instructions
corresponding to the body of the loop. A while loop generally requires three
elements to function correctly:

v’ Initialize the iteration variable before the loop.

v" Test the iteration variable associated with the while statement.

v Update the iteration variable in the loop body.

Pay close attention to the tests and increments you use, as an error often
leads to "infinite loops" that never stop. However, you can always stop the
execution of a Python script by pressing Ctrl-C.

The while loop combined with the input () function can be very useful when
you want to ask the user for a numerical value. The input () function takes a
message as argument (in the form of a character string), asks the user to enter
a value and returns this in the form of a character string. This must then be
converted to an integer (using the int() function).

Entrée [*]: i =0

while i ¢ 10:

reponse = input (" Entrez un entier supérieur 2 10 : ")
i=1int ( reponse )

Entrez un entier supérieur 3 10 : 5

Entrez un entier supérieur a 10 : }
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Entrée [62]: 1 = ©
while i < 10:
reponse = input (" Entrez un entier supérieur 2 18
i = int ( reponse )
Entrez un entier supérieur 3 106 : 5
Entrez un entier supérieur a 10 : 12
Entrée [63]: i
Qut[63 12
Il. Test:
1) Definition:

Tests are an essential part of any computer language, if you want to
give it any complexity at all, as they enable the computer to make
decisions. For this purpose, Python uses the if statement as well as the
comparison we discussed earlier. Here are two examples:

Entrée [64]: x = 2

i R ==
print (" Le test est vrai !")

Le test est wvrai !
X:="% _Souris

2§ e S tigre
print (" Le test est vrai !")

[ yncy |

o
n
bl

There are several points to be made about these two examples:

* In the first example, since the test is true, the print statement ("The test
is true!") is executed. In the second example, the test is false and nothing
is displayed.

* Instruction blocks in tests must be indented, as in for and while loops.
Indentation indicates the range of instructions to be executed if the test
is true.

* As with the for and while loops, the line containing the if statement ends

with a colon
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2) Multi-case tests

Sometimes it's useful to test whether a condition is true or false in the same
if statement. Instead of using two if statements, you can use the if and else
statements. You can use a series of tests in the same if statement, for
example, to test several values of the same variable.

Entrée [66]: x = 2
A E - ==13:
print (" Le test est vrai !")
else
print (¥ Le test est faux !")

Le test est faux !

3) Multiple tests

Multiple tests allow you to test several conditions at the same time, using
Boolean operators. The two most commonly used operators are OR and
AND. Here is a quick reminder of how the OR operator works:

Condition 1  Opérateur Condition 2  Résultat

Vrai ou Vrai Vrai
Vrai ou Faux Vrai
Faux ou Vrai Vrai
Faux ou Faux Faux

and the AND operator:

Condition1 Opérateur Condition 2 Résultat

Wral ET Vral Vral
Vral ET Faux Fawux
Faux ET Yral Faux
Faux ET Faux Faux

In Python, we use the reserved word and for the AND operator and the
reserved word or for the OR operator. Please note that the operators and and
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or are case-sensitive, and are written in lower case in Python. Here is an

example:
Entree [67]: == 2
vy = 2
if X == 2 and y == 2:
print (" le test est wvrai ")

le test st wvrai

Note that the same result would be obtained using two nested if statements:

Entrés [68] X = 2
y = 2
if x == 2:
if y == 2:

print (" le test est wvrai ")

le test est vrai

Finally, we can use the logical negation operator not, which inverts the result of

a condition:

4) Break and continue instructions

These two instructions modify the behavior of a loop (for or while) with a
test. The break instruction stops the loop. The continue instruction jumps to
the next iteration, without executing the rest of the loop instruction block.

Entrée [72]: for i in range (5):

Entrée [7@]: for i in range (5): if 5 -
if 1> 2: continue
break print (i)

rint (i
p (1) §

8 :

1 4

2
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GENERAL CONCLUSION

Python is a language designed to be easily understood. For this reason,
and fov the structure of the language n general, which encourages
developers to code more cleanly and adopt good practices, it is one of the
most recommended languages for people wishing to learn programming.

Python may be simple to learn, but it is no less powerful and versatile:
this language can be used to perform complex tasks and to carry out a
wide variety of different projects, from the creation of Web applications
to various programs. It takes much move than a few hours to master all
the subtleties of the Python language. Just as every language has its own
vocabulary, syntax and grammar, so too does Python. With the basics
covered in this course, it's possi’ole to handle a wide range of projects,
both simp le and not—so—simple, and the fact that Python S ﬁfee and open

source, and that there's a huge community, means that solutions can be

found.
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