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Preface

There is currently huge interest in the Python programming language. This is driven
by several factors; its use in schools with the Raspberry Pi platform, its ability to be
used for DevOps scripts, its use in data science and machine learning and of course
the language itself.

There are many books on Python, however, most assume previous programming
experience or are focussed on particular aspects of Python use such as data science
or machine learning or have a scientific flavor.

The aim of this book is to introduce Python to those with little or very little
programming knowledge, and then to take them through to become an experienced
Python developer.

As such the earlier parts of the book introduce fundamental concepts such as
what a variable is and how a for loop works. In contrast, the later chapters introduce
advanced concepts such as functional programming, object orientation, and
exception handling.

In between a wide range of topics are introduced and discussed from a Python
point of view including functions, recursion, operators, Python properties, modules
and packages, protocols and monkey patching, etc.

After the core elements of Python are established, each new subject area is
introduced by way of an introductory chapter presenting the topic in general, pro-
viding background on that subject, why it is of importance, etc. These introductions
cover Structured Analysis, functional programming, and object orientation.

Some of the key aspects of this book are:

1. It assumes very little knowledge or experience of Python or programming.

2. It provides a basic introduction to Python as well as advanced topics such as
generators and coroutines.

3. This book provides extensive coverage of object orientation and the features in
Python 3 supporting classes, inheritance, and protocols.

4. Pythons’ support for functional programming is also presented.

vii
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5. Following on from introducing the basic ideas behind functional programming,

the book presents how advanced functional concepts such as closures, currying,

and higher-order functions work in Python.

The book includes exercises at the end of most chapters with online solutions.

7. There are several case studies spread through the book that broaden under-
standing of preceding topics.

8. All code examples (and exercise solutions) are provided online in a GitHub
repository.

o

Chapter Organization

Each chapter has a brief introduction, the main body of the chapter, followed by a
list of (typically) online references that can be used for further reading.
Following this, there is typically an Exercises section that lists one or more
exercises that build on the skills you will have learned in that chapter.
Sample solutions to the exercises are available in a GitHub online repository that
supports this book.

What You Need

You can of course just read this book; however, following the examples in this
book will ensure that you get as much as possible out of the content.

For this, you will need a computer.

Python is a cross-platform programming language and as such you can use
Python on a Windows PC, a Linux box or an Apple Mac, etc. So you are not tied to
a particular type of operating system; you can use whatever you have available.

However, you will need to install some software on that computer. At a mini-
mum, you will need Python.

This book focusses on Python 3, so you will need that. Some guidance on this is
provided in Chap. 2 on setting up your environment.

You will also need some form of editor in which to write your programs. There
are numerous generic programming editors available for different operating systems
with Vim on Linux, Notepad++ on Windows and Sublime Text on Windows, and
Macs being popular choices.

However, using an integrated development environment (IDE) editor such as
PyCharm will make writing and running your programs much easier.
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Using an IDE

The IDE I prefer for Python is PyCharm, although it is not the only IDE for Python
by any means, but it is a very widely used one.
Other IDEs available for Python include:

e Rodeo which is a lightweight, open source, IDE see https://rodeo.yhat.com.

e Jupyter Notebook which is a web-based IDE and is particularly good for data
scientists https://jupyter.org.

e Visual Studio Code. This is a very good free editor from Microsoft that has
really useful features https://code.visualstudio.com.

e Sublime Text is more of a text editor that color codes Python; however, for a
simple project it may be all you need https://www.sublimetext.com.

Downloading the PyCharm IDE

PyCharm is provided by JetBrains who make tools for a variety of different lan-
guages. The PyCharm IDE can be downloaded from their site—see https://www.
jetbrains.com/. Look for the menu heading ‘Tools’ and select that. You will see a
long list of tools, which should include PyCharm.

Tools

AppCode
CLion
Datalore
DataGrip
GolLand

IntelliJ IDEA
PhpStorm

Rider
RubyMine
‘Web5Storm

Select this option. The resulting page has a lot of information on it; however,
you only need to select the ‘DOWNLOAD NOW’. Make sure that you select the
operating system you use (there are options for Windows, Mac OS, and Linux).

There are then two download options available: Professional and Community.
The Professional version is the charged for option, while the Community version is


https://rodeo.yhat.com
https://jupyter.org
https://code.visualstudio.com
https://www.sublimetext.com
https://www.jetbrains.com/
https://www.jetbrains.com/

X Preface

free. For most of the work I do in Python, the Community version is more than
adequate and it is therefore the version you can download and install (note with the
Professional version you do get a free trial but will need to either pay for the full
version at the end of the trial or reinstall the Community version at that point).

Assuming you selected the Community edition the installer will now download,
and you will be prompted to run it. Note you can ignore the request to subscribe if
you want.

You can now run the installer and follow the instructions provided.

Setting Up the IDE

You need to first start the PyCharm IDE. Once started, the first dialog shown to you
asks if you want to import any settings you may have had for another version of
PyCharm. At this point, select ‘Do not import settings’.

Step through the next set of dialogs selecting the look and feel (I like the light
version of the IDE), whether you want to share data with JetBrains, etc. Once you
have completed this, click the ‘Start PyCharm’ option.

You should now be presented with the landing screen for PyCharm:

PyCharm

We will now create a project for you to work in. A project in PyCharm is where
you write your programs and how you config what version of Python you are using
and any libraries that you might need (such as graphics libraries, etc.).

Click on the ‘Create New Project’ option in the landing dialog.

You will now be asked where you want to create this new project. Again you can
use the default location, but you will need to give it a name, I will call my project
python-intro.
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It is also worth making sure that the Python interpreter you installed has been
picked up by the IDE. You can do this by opening the ‘Project Interpreter: New
Virtualenv environment’ option and making sure that the base interpreter field is
populated appropriately. This is shown below:

B New Project *
Location: | C\Users\john\PycharmBrojects\pythan-intrd
* Project Interpreter: New Virtualenv environment
(®) New environment using | @ Virualere
Location: CAUsers\john\PycharmProjects\python-intraiweny
Base interpreter; CAUsers\johr\AppDatalLocal\Programs\Python\Python37-32\python.exe | =

[ inherit global site-packages
[] Make available to all projects
() Existing interpreter

o

If all is OK, then select ‘Create’; if the base interpreter is not specified or is
incorrect, then click on the “...” button to the right of the field and browse to the
appropriate location.

On opening the PyCharm project, you should see a Welcome message; click
‘Close’ and the project will be set up for you.

When you open the project, you will be shown at least two views. The left-hand
view is the ‘Project’ view which shows you all the directories and files in your
project. The right-hand area is where the editor is presented that allows you to type
in your program. For example,

B
e Editor window for writing

Project tree showing files N ik

and directories in the project

The third area that may be shown represents the output from your program. If
this is the first time you have opened the project, then it may not yet be visible.
However, if you run a program, it will be shown at the bottom of the IDE. For
example:



xii Preface
B irython-intra [C\Users\john! PycharmProjects\mython-intra] - _Vheloword py [python-intro] - PrChae
file Edit Yew Nedgate Code Befactor Rum Jook VO3 Wedow Help
pythan-intre (= helloword gy heloword | B @ Q
O = = (& helewerdd py
srinl #eito wersa']
* | e [ ko o -
Console window for
= helloworld program
& Python Console [ Terminal | RS Men = & T000 ) Event Log
121 UF-8: W &

Conventions

Throughout this book, you will find a number of conventions used for text styles.
These text styles distinguish different kinds of information.

Code words, variable sand Python values, used within the main body of the text,
are shown using a Courier font. For example:

This program creates a top-level window (the wx . Frame) and gives it a title. It also creates
a label (a wx.StaticText object) to be displayed within the frame.

In the above paragraph, wx.Frame and wx.StaticText are classes available in a
Python graphical user interface library.

A block of Python code is set out as shown here:

num = int (input ( 'Enter another number: '))
if num > 0:

print (num, 'is positive')

print (num, 'squared is ', num * num)

print ('Bye')

Note that keywords and strings are shown in bold font.
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Any command line or user input is shown in italics:
> python hello.py
Or

Hello, world
Enter your name:John
Hello John

Example Code and Sample Solutions

The examples used in this book (along with sample solutions for the exercises at the
end of most chapters) are available in a GitHub repository. GitHub provides both a
server environment hosting Git and a web based interface to that environment.

Git is a version control system typically used to manage source code files (such
as those used to create systems in programming languages such as Python but also
Java, C#, C++, Scala, etc). Systems such as Git are very useful for collaborative
development as they allow multiple people to work on an implementation and to
merge their work together. They also provide a useful historical view of the code
(which also allows developers to roll back changes if modifications prove to be
unsuitable).

If you already have Git installed on your computer, then you can clone (obtain a
copy of) the repository locally using:

git clone https://github.com/johnehunt /beginnerspython3.
git

If you do not have Git, then you can obtain a zip file of the examples using

https://github.com/johnehunt/beginnerspython3/
archive/master.zip

You can of course install Git yourself if you wish. To do this, see https://git-scm.
com/downloads. Versions of the Git client for Mac OS, Windows, and Linux/Unix
are available here.

However, many IDEs such as PyCharm come with Git support and so offer
another approach to obtaining a Git repository.

For more information on Git, see http://git-scm.com/doc. This Git guide pro-
vides a very good primer and is highly recommended.

Bath, UK John Hunt


https://github.com/johnehunt/beginnerspython3.git
https://github.com/johnehunt/beginnerspython3.git
https://github.com/johnehunt/beginnerspython3/archive/master.zip
https://github.com/johnehunt/beginnerspython3/archive/master.zip
https://git-scm.com/downloads
https://git-scm.com/downloads
http://git-scm.com/doc
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