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Preface

Python is a powerful, versatile programming language. Python is challenging other 
programming languages like Java, C#, etc. with its simple syntax and wide range of applications.

Python is a very promising programming language in today's rapidly evolving technological 
landscape thanks to its applicability in a wide range of domains, including task-specific python 
programs, standalone GUI applications, creating sustainable websites, creating interactive 
games, data analytics and machine learning, artificial intelligence, etc.

This book gives readers the opportunity to learn all facets of Python programming through 
the use of clear and engaging examples, practical codes, examples of completed projects, and 
exercises based on unsolved assignments.  

Each project presented in the book offers a taste of a real-world approach to problem solving 
while providing the advantages of experiential learning, which allows readers to learn by 
doing. Readers will enjoy learning Python thanks to the abundance of examples, programming 
illustrations, and relevant project assignments.

Chapter 1: Getting Started with Programming in Python – This segment will aid the readers 
to learn Python programming in a quick and easy way through a series of simple interesting 
examples. In this chapter the set-up process of the Python development environment is 
discussed with illustrative screenshots. Furthermore, readers will also learn how to write 
variables, literals, keywords, and comments in Python. Learners will also get a deep insight 
upon various data types, Input-Output process, types of operators, type-conversions, and 
Namespace in Python.

Chapter 2: Flow Control Concepts – This chapter introduces the audience to the core concepts 
flow control and its types in Python. Readers will walk through various working examples of 
conditional decision-making flow control using if…else statement and iterative flow control 
using loops in Python. This chapter will lay a firm base for developing problem solving 
approaches while writing more complicated applications in Python.

Chapter 3: Data Structures and Algorithms – This chapter gives an overview of data structures 
and related algorithms. Here readers will get an overview of the fundamental data structures 
supported in Python such as List, Tuple, Set, Dictionary and Comprehensions. The later 
sections of this chapter describe various sorting and searching algorithms implemented in 
Python. By the end of this unit readers will be able to apply different algorithmic approaches 
to solve real time problems at hand.
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Chapter 4: Functions in Python – This chapter is based on creating, calling, and managing 
functions in Python. The readers will learn about predefined functions in Python and create 
customizable user-defined functions for a specific functionality. Here, the learners will also get 
an introduction to recursion approach of writing functions. The later section of this chapter 
deals with creating and managing modules and packages in Python.

Chapter 5: Object-oriented Programming Concepts – This section focuses on the major 
concepts of Object-Oriented Programming approach including class & Object, Data Hiding, 
Data Abstraction, Inheritance and its types, Polymorphism and basics of overloading using 
Python. This chapter will lead the users towards the path of real time project development.

Chapter 6: Turtle Programming in Python – This section deals with creating graphics using 
Turtle library in Python. After reading this chapter the learners will be able to draw different 
shapes, fill colours and create attractive designs using Python and Turtle library. Furthermore, 
learners will get a glimpse of creating animated Turtle graphics in Python.

Chapter 7: Database Handling Using SQLite – This section deals with the creation and 
management of data using SQLite database with Python. Here the focus will be to integrate 
SQLite3 module with Python for developing real time database applications. By the end of this 
chapter readers will be able to develop CRUD applications in Python using SQLite database.

Chapter 8: GUI Application Development Using Tkinter – This unit deals with developing 
Graphical User Interface (GUI) applications using Tkinter library. Python collectively with 
Tkinter provides a quick and easy way to create GUI applications. Throughout this unit 
readers will walk through numerous examples of developing standard GUI based desktop 
applications.

Chapter 9: Game Development with PyGame – This section takes us into the fascinating world 
of game development using the PyGame library.  This chapter will help readers to learn the 
PyGame library from basic to advance with the help of simple and well-explained examples. 
After reading this unit readers will be able to develop simple games in Python.

Chapter 10: Mobile App Development with Kivy – This section deals with creating simple 
mobile applications in Python using the Kivy library in Python. Here readers will learn the 
basics of mobile application by creating simple applications and creating .apk files for the 
same. These .apk files created will help to users to deploy and use mobile applications in 
android phones.

Chapter 11: Image and Video Processing with Python – This chapter showcases the techniques 
of manipulating images and video frames. After reading this unit, readers will be able to modify 
images and videos with ease. Image and video processing is necessary in several multimedia 
applications. Therefore, this chapter will enable users to manipulate images and videos for 
such applications.
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Introduction
In this chapter, we will discuss the basics of Python programming language. Python is an 
object-oriented high-level programming language that is easy to write and understand, more 
interactive, interpreted, and meant for general purposes. Guido van Rossum designed “Python” 
at Centrum Wiskunde & Informatica (CWI) in the Netherlands and released its first version 
in 1991. Guido Van Rossum, being a fan of a famous TV show in The Netherlands, “Monty 
Python’s Flying Circus,” named the language after Monty Python. Python is a powerful 
scripting language but can be used as an efficient programming language and also to develop 
a variety of applications. Python has been an open-sourced language since the beginning, and 
its source code is also available under the GNU General Public License (GPL).

Structure
In this chapter, we will discuss the following topics:

• Features of Python
• Installing Python 
• Keywords
• Identifier

Chapter 1
Getting Started with 

Programming in Python
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• Comments
• Variable and data types
• Type conversion in Python
• Input/output using Python
• Operators and expressions

Objectives
By the end of this chapter, the readers will know the important characteristics of Python that 
make it a popular general-purpose language among users. They will be able to set-up a Python 
development environment in their systems, making them ready for programming. This 
chapter focuses on Python basics such as defining variables, literals, keywords, expressions, 
and comments. By learning about various data types, type conversion concepts, input/output 
processes, and different operators, readers will be able to adopt problem-solving approaches 
and write simple beginner-level programs in Python.

Features of Python
Python is a scripting language, being interpreted as a high-level programming language, 
developed for the purpose of fulfilling general programming requirements. The following 
features of Python make it very popular among its users:

• Easy to understand: When we read or write the Python program, we can feel like 
reading or writing simple English statements. This makes it a beginner’s choice of 
language.

• Multipurpose in nature: Python is a general-purpose language that enables the 
development of a wide variety of applications such as text processing applications, 
Web programming, machine learning applications, games, and so on.

• Python is interpreted: We are not required to compile Python programs explicitly. 
Internally, the Python interpreter will take care of the compilation process as well.

• Open-source language: We can use Python software without any license, and it is 
freeware. Its source code is open so that we can customize it based on our requirements.

• Dynamically typed: In Python, we are not required to declare the type for variables 
before assigning values. Rather, the type of value assigned to the variable will determine 
its datatype automatically. Hence, Python is considered a dynamically typed language. 

• Automatic memory management: Python removes those objects that are no longer 
in use. It frees up the memory space occupied by such objects automatically using an 
internal Garbage Collector.
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• Supports platform independence: Once we write a Python program, it can run on 
any platform without rewriting it once again, thus providing the feature of Platform 
Independence.

• Platform portability: Python programs are portable, that is, we can migrate from one 
platform to another very easily. Python programs will provide the same results on any 
platform.

• Support for libraries: Support for various third-party tools and utilities is available.

Installing Python
For most of Unix systems, Linux, and MAC OS, Python is pre-installed. For Windows Operating 
Systems, users can easily download the latest Python release from its official download page 
https://www.python.org/downloads/. The code given in this book is implemented on Python 
3 release Python 3.11.0. We can click on the desirable operating system; for example, click 
Windows to view download options for the selected operating system. As per your system 
configurations, you may choose to download Installer for 32-bit or 64-bit operating systems. 
This will automatically begin downloading the installer executable file. Once the download is 
complete, click the executable file to start the installation process as shown in Figure 1.1:

Figure 1.1: Installation starting process 

Make sure to check both the checkboxes as highlighted in the preceding figure. This will enable 
the system to use Admin privileges during the installation process and automatically add the 
address of the python.exe file in the PATH variable of system settings. Next, click on Install Now 
to begin the set-up procedure. Refer to Figure 1.2:
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Figure 1.2: Installation in progress 

Once the set-up is complete, we can see the successful set-up message, as shown in Figure 1.3:

Figure 1.3: Set-up success screen

Click on the Close button to exit the set-up window. Now, we are ready to check Python 
installed on our system. After successful installation, open the command prompt and type the 
following command on the prompt:
python --version 

The preceding command shows the installed version of Python, as shown in Figure 1.4:

Figure 1.4: Check the installed Python version in the command prompt
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Once we install Python 3 successfully on our system, we can use a very simple yet powerful 
built-in Integrated Development Environment (IDE) known as IDLE. To start IDLE, click on 
the Start menu, then select Python 3.11 Folder. Select IDLE (Python 3.11 64-bit). Refer to Figure 
1.5:

Figure 1.5: IDLE shell 3.11.0

Now, it is time to write our first command in Python IDLE Shell. Here in IDLE Shell, we can 
write and execute a single command at a time but not the entire Python program in one go. To 
solve this, we will create a new editing window in the IDLE shell. Go to File menu | New File or 
press Ctrl + N. This will open a new untitled window where we can write entire Python code 
and execute it to see the output, as shown in Figure 1.6:

Figure 1.6: Opening new module in IDLE

Let us now write Python code to print the Hello World message. For this, we can use the print 
method in which the Hello World message is enclosed in double quotes or single quotes within 
parentheses brackets. Refer to Figure 1.7:


