2nd year Engineer Introduction to Python University of Jijel

Chapter 1

Installing and using Python

1. Learning objectives

By the end of this chapter, students should be able to:

Explain what Python is and what a programming language is;

Identify some important characteristics and applications of Python;

Install Python on a computer;

Check whether Python has been installed correctly;

Check the installed Python version;

Distinguish between Python and the software used to write Python programs;
Identify the main types of tools used to write Python code;

Explain the basic role of the Python interpreter;

Recognize the difference between interactive use and a saved Python script.
Create a simple Python source file;

Run a first Python program;
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2. Introduction

Computers are widely used in engineering. They can be used to perform
calculations, analyze experimental data, automate repetitive tasks, and solve complex
engineering problems. However, a computer does not automatically know how to
solve a problem. It needs special and precise instructions. Programming is the
process of writing instructions that a computer can execute. A programming
language provides a formal way to express these instructions. So, it allows a
programmer to express instructions in a form that can be processed and executed by

a computer. Python is one of these programming languages.

Throughout this course, Python will be used to develop programming skills and

problem-solving abilities that can later be applied to engineering problems.

Figure 1.1 illustrate a useful way to think about programming using Python.

Python
program

Problem Solution idea Instructions Result

Figure 1.1 Problem-solving using Python

3. What is Python?

Python is a high-level programming language like C++, Perl, PHP and Java. Python
is known for its relatively clear and readable syntax, less time to write and its
portability. It is used in many areas including education, scientific computing,
engineering, web development, artificial intelligence, machine learning, and many

other applications.

For an engineering student, Python can eventually be used for tasks such as:
numerical calculations, processing experimental measurements, analyzing sensor
data, plotting and visualization, simulation, and data-driven engineering

applications.

The objective of this course is not simply to memorize Python commands. The main

objective is to learn how to solve problems using programming.
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4. Why Python?

There are many programming languages, but Python is particularly suitable for
beginners. One reason is that Python programs can often express an idea with
relatively little code.

For example:

print ("Hello, Python!")

This instruction displays:

Hello, Python!

The syntax is relatively easy to read, which allows beginners to concentrate on
programming concepts and problem solving. Python is also widely used outside
education, including scientific and engineering applications. Therefore, learning

Python provides two benefits:
1. It develops fundamental programming skills.

2. It provides a practical programming tool that can be used later in engineering

work.

5. Installing Python

Before writing and executing Python programs, Python must be installed on the
computer. Python is available for the major desktop operating systems: Windows,

Linux and macOS.

The official Python website provides the current Python releases and installation

resources (https://www.python.org). The safest approach is to obtain Python from

the official Python website and avoid downloading the Python interpreter from
unknown websites. The exact installation procedure depends on the operating

system.

5.1. Installing Python on Windows

The Windows version of Python is available from the official Python website.

Current releases provide Windows installers and the Python Install Manager.

A typical installation procedure is:
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Step 1: Download Python

Open the official Python website and go to the Windows download section and
choose an appropriate Python release for your computer. For most current Windows

computers, the 64-bit version is appropriate.

Step 2: Start the installation

Run the downloaded installer and follow the installation instructions. When the
installer provides an option related to making Python available from the command
line or adding Python to the system path, beginners should pay attention to this
option because it makes it easier to run Python from a terminal. Figure 1.2 illustrates

the installation progress of the Python 3 on Windows 10.

@ Python 3,147 (64-bit) Setup = X > Python 3.14.7 (64-bit) Setup X
) Install Python 3.14.7 (64-bit) Setup Progress
Select Install Now to install Python with default settings, or choose
Customize 10 enable or disable features
NOTE: This installer is being retired and will no longer be available
after Python 3.15. More info Installing:
Python 3.14.7 Test Suite (64-bit)
python python
() Use admin privileges when installing py.exe I
windows 8 Add python.exe to PATH Cance windows Cancel
& Python 3,147 {64-bit) Setup - x
) Setup was successful
New to Python? Start with the gniine 1utorial and
doaumentation. At your 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 wsing . . .
ER Figure 1.2 Installing Python on Windows 10
python
windows Close

Step 3: Verify the installation

Open Command Prompt or PowerShell.

Enter:

python --version

If Python is available through the python command, the terminal should display

something similar to:

Python 3.14.7

On some systems, the Python launcher can also be used:

M. Bouzenita 2026-2027 Chapter 1-PAGE |4



2nd year Engineer Introduction to Python University of Jijel

Py —-version

The important point is to confirm that a Python 3 installation is available.

5.2. Installing Python on Linux

Many Linux distributions provide Python through their package management
systems. Python may already be installed on a Linux system.

Open a terminal and enter:

python3 --version

If Python is installed, a result similar to the following may appear:

Python 3.14.7

The exact version depends on the Linux distribution and its installed packages. If
Python is not installed, the student should follow the installation procedure
recommended by the Linux distribution. The important principle is to use the
package-management system of your Linux distribution when appropriate, rather

than downloading random installation files from the Internet.

5.3. Installing Python on macOS

Python can be installed on macOS using the installers provided through the official
Python website. The official Python downloads page provides current macOS

releases and installers.
After installation, open the Terminal and check the installation with:

python3 --version

A result similar to:

Python 3.14.7

indicates that Python 3 is available through the python3 command.

5.4. Checking the Python installation

Regardless of the operating system, it is important to verify the installation before
starting the use of Python.

The general procedure is:

1. Open a terminal or command-line interface.
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2. Enter the appropriate Python version command.
3. Check that Python 3 is reported.
Typical commands are:

Windows

python --version

or:

Py —--version

Linux and macOS

python3 --version

The exact command can vary depending on the operating system and configuration.

5.5. The Python version

Python has different releases, and the version number may change over time.
For example:

Python 3.14.7

contains three important parts:

3 .14 .7

The first and the second numbers identify the major and the minor version

respectively, where the third number indicates the patch release.
For this course, the important requirement is that students use a modern Python 3

release ( 3.14.7)compatible with the course examples.

6. Ways to write Python code

Python code is simply text written according to the rules of the Python language.
There are several types of software that can be used to write this code. It is important

to understand that:

Python is the programming language. An editor or IDE is a tool used to write and work

with Python programs.

The same Python program can often be written using different editors.
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6.1.Text editors

A text editor (Figure 1.3) is a program designed primarily for creating and editing
text files. A simple text editor can be used to write Python code and the file can then
be saved with a . py extension. A simple text editor has the advantage of being easy to
understand, but it may provide few programming-specific features such as automatic
code completion, debugging tools, syntax highlighting, project management or
integrated execution. Therefore, although a simple text editor can be used to write

Python, beginners often prefer tools designed specifically for programming.

E hello.py . +

ile Edit View o - ry 53

m

print ("Hello, Python!")l

Ln1, Col 25 24 characters Plain text 100% Windows (CRLF) UTF-8

Figure 1.3 Simple text editor
6.2.Code editors

A code editor (Figure 1.4) is an editor designed specifically for writing computer
programs. Unlike Text editors, code editor may provide features such as: syntax
highlighting, indentation support, code completion, error indicators, search and
replace, file management and extensions. One widely used example is Visual Studio
Code.

Figure 1.4 Visual Studio Code editor

M. Bouzenita 2026-2027 Chapter 1-PAGE |7



2nd year Engineer Introduction to Python University of Jijel

6.3.Integrated Development Environments (IDEs)

An Integrated Development Environment (Figure 1.5), usually called an IDE,
combines several programming tools in one application. An IDE may provide: a code
editor, a Python interpreter or interpreter integration, debugging tools, project

management, syntax highlighting, code completion and tools for running programs.
Examples of Python IDEs include IDLE, Spyder and PyCharm.

Python's own documentation identifies IDLE as Python's Integrated Development
and Learning Environment and notes that it generally accompanies Python

installations, although availability can vary by operating system.

1. Python IDLE 2. Spyder

| A IDLE Shell 3.147 - [m] X

File Edit Shell Debug Options Window Help
Python 3.14.7 (tags/v3.14.7:823£032, Bug 5 2026, 10
151:32) [MSC v.1944 €4 bit (AMDE4)] on win32

| Enter "help" below or click "Help" above for more in
formation.

»>»> | print ("Hello, Python!"™)
Hello, Python!

Ln:5 Cok0

3. PyCharm 4.

Figure 1.5 Integrated Development Environments
(IDEs)

6.4.Notebook environments

Another way of working with Python is through a notebook environment (Figure
1.5). A notebook divides code into separate sections called cells. A student can write
some code, execute it, observe the result, modify the code, and execute it again.

Jupyter Notebook is a well-known example.

Notebook environments are particularly useful for experimentation, numerical
calculations, data analysis, visualization, and scientific work. They will become more

relevant when students work with data and engineering applications.
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v 2 Home % [ & untitlears x|+ )
» O @ lowalhost:8888/notebooks/Untitled19.ipynb ¥ ®  Relaunchto update §

: Jupyter untitled19 Last Checkpoint: 1 minute ago A
File Edit View Run Kemel Settings Help —

B+ X DO » = C » Code v Jupytertab[] @ Python 3 (ipykernel) O B

print (“Hello, Python!*®)

Hello, Python!

I FEETER

Figure 1.5 Jupyter Notebook

The following table compares the main types of tools that can be used to write
python code.

Table 1.1 Python editor types

Tool type Main purpose Example Beginner suitability

Text editor Edit text files Notepad Simple, but limited

Code editor =~ Write and manage code Visual Studio Code Very good

IDE Complete programming Spyder, IDLE, PyCharm Very good
environment

Notebook Interactive Jupyter Notebook Very good for
scientific/programming work experimentation

A beginner can work successfully with IDLE, Spyder, Visual Studio Code or another
suitable Python environment. The choice may depend on the user's operating system

and future needs.

For example:

IDLE is simple and closely associated with Python itself.

Spyder is particularly convenient for scientific and engineering programming.
Visual Studio Code is a flexible and widely used code editor.

Jupyter Notebook is useful for interactive calculations and data analysis.
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7. The Python interpreter

The high-level languages can be processed into low-level languages by two types of
programs, compilers and interpreters. A compiler translates the program (source
code) into an object code (executable). Once the program is compiled the user can
execute the obtained code. Unlike the compiler, the interpreter reads a high-level
program and executes it immediately. Since Python programs are executed by an
interpreter, Python is considered as an interpreted language. So, the Python
interpreter is the software responsible for executing Python instructions. A simplified

view is indicated in Figure 1.6:

Program
(source code)

Object code
(executable)

Cumpller' Compilation Execution Output

Interpretation
line by line

Program
(source code)

Output

Interpreter:

Figure 1.6 Difference between the compiler and the interpreter
There are two ways to use the Python interpreter: interactive mode and script mode.

Interactive use

Instructions can be entered directly and executed immediately:

>>> 5 + 3

8

This is useful for quick experiments and simple tests.

Script use

Python instructions can be saved in a file such as calculation.py and then
executed as a program. The two approaches are complementary. For now, we

remember only this distinction:

Interactive mode is useful for trying instructions immediately, while a script stores

Python instructions in a file that can be saved and executed later.

A detailed study of both modes will be provided in Chapter 2: Python basics.
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8. First example

Example 1 - First interactive command

In interactive mode, the user types Python programs and the interpreter displays the
result:

>>> print ("Introduction to Python")

Introduction to Python

Example 2 - Creating the First Script
Task: Create and run a Python program that displays three messages.
Step 1: Create a file
Create a file and name it first program.py
Step 2: Write the program

Write in the created file the following commands

print ("Introduction to Python")
print ("Engineering Student")

print ("My First Program")

Step 3: Save the file
Save the file.
Step 4: Run the program
Run it using your Python environment.

Output

Introduction to Python
Engineering Student
My First Program

9. Common beginner mistakes

In what follows some common beginner mistakes:

1. Confusing Python with the editor

Python is the programming language where an editor or IDE is a tool used to write

Python programs. Changing the editor does not change the Python language.
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2. Installing Python from an unknown website

Students should obtain Python from the official Python website or from the trusted

package-management system of their operating system.

3. Not checking the installation
After installation, always verify that Python is available using:

python --version

or:

python3 --version
depending on the operating system.

4. Using the wrong command
The command used to start Python is not identical on every operating system.
For example:

python

may work on one system, while:

python3
is required on another.

5. Forgetting the .py extension

A Python source file should normally have a .py extension (For example: program.py)

6. Including the >>> prompt in a script

When Python displays:

>>>

this is the interactive prompt and it is not normally part of the Python program. So,

in the script we write

print ("Hello")

and not:

>>> print ("Hello")
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7. Thinking that errors mean Python is broken

Beginners will inevitably encounter errors. An error usually means that Python has
detected something that needs to be corrected. Learning to read and understand

error messages is an important programming skill.

10. Exercises

Exercise 1

Open a terminal or Python environment and determine:
1. Whether Python is installed.
2. Which Python version is installed.

3. Which command is used to start Python on your computer?

Exercise 2
Open the Python interpreter and calculate:

20 + 12, 50 x 4 and 225 / 12

Exercise 3

Create a file named: student.py and write a program that displays:
My name is ...
I am an engineering student.

I am learning Python.

Replace ... with your name and run the program.

Exercise 4
Match each situation with the most appropriate type of tool:
1. Writing a very simple text file.
2. Developing a Python program with syntax highlighting and code completion.
3. Working interactively with scientific calculations and data.
4. Using a complete programming environment with debugging tools.
Possible answers:
e Text editor

e Code editor
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e IDE
e Notebook environment

Explain your choices.

11. Chapter summary
In this chapter, we introduced Python and prepared the environment needed to use
it. We learned that:

e Python is a high-level programming language.

e Programming consists of writing instructions that a computer can execute.

e Python is used in many scientific, engineering, and practical applications.

e Python must be installed before it can normally be used to run programs.

e The installation procedure depends on the operating system.

e The Python version can be checked from a terminal.

e Python should be obtained from a trusted source, preferably the official
Python website or the operating system's package-management system.

e Python code can be written using different types of tools.

e A text editor is different from a code editor.

e An IDE provides an integrated programming environment.

¢ A notebook environment is useful for interactive and scientific work.
e The Python interpreter executes Python instructions.

e Python can be used interactively.

¢ A Python source file should normally have a .py extension

¢ A simple Python program can be written, saved, executed, and tested.

12. Review questions

1. What is Python?

2. What is a programming language?

3. Why is Python suitable for beginners?

4. Give four examples of applications of Python.

5. Why must Python be installed before running Python programs?
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10. Whatis an IDE?

How can you check whether Python is installed?
What is the purpose of the Python interpreter?
What is a text editor?

What is a code editor?

11. What is a notebook environment?

12. What does the following command generally do? python -version

13. What is the meaning of the >>> prompt?

14. What is the basic difference between interactive use and a saved Python

script?

15. Why should the >>> prompt not normally be included in a Python script?

16. Why is it useful for an engineering student to learn programming?

13. Key Terms

Term
Programming
Programming language
Python

Python interpreter
Source code
Python script

Text editor

Code editor

IDE

Notebook

Terminal

Prompt

M. Bouzenita

Meaning

Writing instructions that a computer can execute

A formal language used to write computer programs
A high-level programming language

Software that executes Python instructions
Human-readable code written by a programmer
Python code stored in a file

Software mainly used to edit text

Software designed to help write and edit source code
Integrated Development Environment

An interactive environment in which code can be written and
executed in cells

A command-line interface used to interact with the operating
system and programs

A symbol indicating that an interactive interpreter is ready
for input (>>>)
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-PY The usual file extension for Python source files
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