
Python Tutorial Documentation
Release 0.0.1

Panagiotis Mavrogiorgos

February 17, 2017





Contents

1 Contents: 3
1.1 A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑 Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇 (Object-Oriented Programming) . . . . . . . . . . . . . . . 3

2 Indices and tables 13

Python Module Index 15

i



ii



Python Tutorial Documentation, Release 0.0.1

Author Panagiotis Mavrogiorgos

Source code http://bitbucket.org/pmav99/python_tutorial

Generated February 17, 2017

License Creative Commons Attribution-Share Alike 3.0

Version 0.0.1

Contents 1

http://bitbucket.org/pmav99/python_tutorial
https://creativecommons.org/licenses/by-sa/3.0/us/


Python Tutorial Documentation, Release 0.0.1

2 Contents



CHAPTER 1

Contents:

A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑 Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇 (Object-Oriented Programming)

Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜏𝜄𝜅 𝜋𝛼𝜌𝛼𝛿𝜖𝛾𝜇𝛼𝜏𝛼

Note: H 𝜖𝜈𝜏𝜂𝜏𝛼 𝛼𝜐𝜏 𝜖𝜈𝛼𝜄 𝜋𝜖𝜌𝜄𝜎𝜎𝜏𝜖𝜌o 𝜋𝜆𝜂𝜌o𝜑o𝜌𝜄𝛼𝜅. To “𝜁o𝜐𝜇” 𝜉𝜖𝜅𝜄𝜈𝜖𝜄 𝛼𝜋 𝜏𝜂𝜈 𝜖𝜋𝜇𝜖𝜈𝜂.

O A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇 (Object-Oriented Programming OOP 𝛾𝜄𝛼 𝜎𝜐𝜈𝜏o𝜇𝛼), 𝜋𝜔 𝜆𝜖𝜄 𝜅𝛼𝜄 𝜏o 𝜈o𝜇
𝜏o𝜐 𝜎𝜐𝜈𝛿𝜖𝜏𝛼𝜄 𝜇𝜖𝜎𝛼 𝜇𝜖 𝜏𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 𝜅𝛼𝜄 𝜅𝛼𝜏 𝜎𝜐𝜈𝜋𝜖𝜄𝛼, 𝜋𝜔 𝜃𝛼 𝛿o𝜇𝜖 𝜅𝛼𝜄 𝜎𝜏𝜂 𝜎𝜐𝜈𝜒𝜖𝜄𝛼, 𝜅𝛼𝜄 𝜇𝜖 𝜏𝜄 𝜅𝜆𝜎𝜖𝜄. T𝜄
𝜖𝜈𝛼𝜄 𝜇𝜔 o A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑 Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇;

K𝛼𝜏 ’ o𝜐𝜎𝛼𝜈, o OOP 𝜖𝜈𝛼𝜄 𝜈𝛼 𝜏𝜌𝜋o o𝜌𝛾𝜈𝜔𝜎𝜂 𝜏𝜔𝜈 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝜏𝜔𝜈 𝜋o𝜐 𝛾𝜌𝜑o𝜐𝜇𝜖. O 𝜏𝜌𝜋o 𝛼𝜐𝜏 o𝜌𝛾𝜈𝜔𝜎𝜂, 𝛿𝜖𝜈 𝜖𝜈𝛼𝜄
𝜑𝜐𝜎𝜄𝜅 o𝜏𝜖 𝜇o𝜈𝛼𝛿𝜄𝜅, o𝜏𝜖 𝜅𝛼𝜈 o 𝛽𝜆𝜏𝜄𝜎𝜏o. 𝜆𝜆o𝜄 𝜏𝜌𝜋o𝜄 o𝜌𝛾𝜈𝜔𝜎𝜂 𝜖𝜈𝛼𝜄 o 𝛿𝜄𝛼𝛿𝜄𝜅𝛼𝜎𝜏𝜄𝜅 (procedural imperative) 𝜅𝛼𝜄
o 𝜎𝜐𝜈𝛼𝜌𝜏𝜂𝜎𝜄𝛼𝜅 (functional). Σ𝜐𝜈𝜂𝜃𝜁𝜖𝜏𝛼𝜄, 𝛼𝜐𝜏o o𝜄 𝜏𝜌𝜋o𝜄 o𝜌𝛾𝜈𝜔𝜎𝜂 𝜏𝜖𝜒𝜈𝜄𝜅 o𝜌𝛾𝜈𝜔𝜎𝜂 𝜏𝜔𝜈 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝜏𝜔𝜈 𝜈𝛼
o𝜈o𝜇𝜁o𝜈𝜏𝛼𝜄 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜏𝜄𝜅 𝜋𝛼𝜌𝛼𝛿𝜖𝛾𝜇𝛼𝜏𝛼 (programming paradigms).

H 𝜖𝜋𝜄𝜆o𝛾 𝜏o𝜐 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜏𝜄𝜅o 𝜋𝛼𝜌𝛼𝛿𝜖𝛾𝜇𝛼𝜏o 𝜏o o𝜋oo 𝜃𝛼 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜎o𝜐𝜇𝜖 𝜖𝜉𝛼𝜌𝜏𝜏𝛼𝜄 𝛼𝜋 𝜏o 𝜋𝜌𝛽𝜆𝜂𝜇𝛼
𝜏o o𝜋oo 𝜅𝛼𝜆o𝜇𝛼𝜎𝜏𝜖 𝜈𝛼 𝜖𝜋𝜄𝜆𝜎o𝜐𝜇𝜖, 𝛼𝜆𝜆 𝜅𝛼𝜄 𝛼𝜋 𝜏𝜂 𝛾𝜆𝜎𝜎𝛼 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇o 𝜏𝜂𝜈 o𝜋o𝛼 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄o𝜇𝜖.
∆𝜖𝜈 𝜖𝜋𝜄𝜏𝜌𝜋o𝜐𝜈 𝜆𝜖 o𝜄 𝛾𝜆𝜎𝜎𝜖 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇o 𝜏𝜂 𝜒𝜌𝜎𝜂 𝜆𝜔𝜈 𝜏𝜔𝜈 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜏𝜄𝜅𝜈 𝜋𝛼𝜌𝛼𝛿𝜖𝜄𝛾𝜇𝜏𝜔𝜈. Π.𝜒.
𝜐𝜋𝜌𝜒o𝜐𝜈 𝛾𝜆𝜎𝜎𝜖 𝜋o𝜐 𝜖𝜋𝜄𝜏𝜌𝜋o𝜐𝜈 𝜏𝜂 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝛼 𝜇𝜈o 𝛿𝜄𝛼𝛿𝜄𝜅𝛼𝜎𝜏𝜄𝜅𝜈 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝜏𝜔𝜈 𝜋𝜔 𝜂 Fortran. Υ𝜋𝜌𝜒o𝜐𝜈 𝜆𝜆𝜖
𝜋o𝜐 𝜖𝜋𝜄𝜏𝜌𝜋o𝜐𝜈 𝜏𝜂 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝛼 𝜇𝜈o ( 𝜅𝜐𝜌𝜔) 𝜎𝜐𝜈𝛼𝜌𝜏𝜂𝜎𝜄𝛼𝜅𝜈 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝜏𝜔𝜈, 𝜋𝜔 𝜂 Lisp 𝜅𝛼𝜄 o𝜄 𝜋o𝜆𝜆 𝜋𝛼𝜌𝛼𝜆𝜆𝛼𝛾
𝜏𝜂. E𝜈 𝜐𝜋𝜌𝜒o𝜐𝜈 𝜅𝛼𝜄 𝛾𝜆𝜎𝜎𝜖 𝜋o𝜐 𝜖𝜋𝜄𝜏𝜌𝜋o𝜐𝜈, 𝜇𝜖 𝜋𝜖𝜌𝜄𝜎𝜎𝜏𝜖𝜌𝜂 𝜂 𝜆𝜄𝛾𝜏𝜖𝜌𝜂 𝜖𝜐𝜅o𝜆𝛼, 𝜈𝛼 𝜖𝜑𝛼𝜌𝜇𝜎𝜖𝜄 𝜋𝜖𝜌𝜄𝜎𝜎𝜏𝜖𝜌𝛼 𝛼𝜋
𝜈𝛼 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜏𝜄𝜅 𝜋𝛼𝜌𝛼𝛿𝜖𝛾𝜇𝛼𝜏𝛼. H Python 𝛼𝜈𝜅𝜖𝜄 𝜎𝜖 𝛼𝜐𝜏𝜈 𝜏𝜂𝜈 𝜅𝛼𝜏𝜂𝛾o𝜌𝛼 𝜅𝛼𝜃 𝜎o𝜐 𝜖𝜋𝜄𝜏𝜌𝜋𝜖𝜄 𝜈𝛼 𝛾𝜌𝜓𝜖𝜄
𝜅𝛿𝜄𝜅𝛼 𝜋o𝜐 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜖 𝜅𝛼𝜄 𝜏𝛼 𝜏𝜌𝛼 𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜏𝜄𝜅 𝜋𝛼𝜌𝛼𝛿𝜖𝛾𝜇𝛼𝜏𝛼.

Note: To 𝜋𝜄o 𝜒𝛼𝜌𝛼𝜅𝜏𝜂𝜌𝜄𝜎𝜏𝜄𝜅 𝜎𝜔 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼 𝜋𝜌o𝛽𝜆𝜇𝛼𝜏o 𝜋o𝜐 𝜋𝜌o𝜎𝜑𝜌𝜖𝜏𝛼𝜄 𝛾𝜄𝛼 𝜆𝜎𝜂 𝜇𝜎𝜔 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑o
𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇o 𝜖𝜈𝛼𝜄 o 𝜎𝜒𝜖𝛿𝜄𝛼𝜎𝜇 GUI.

T𝛼 𝜋𝜈𝜏𝛼 𝜖𝜈𝛼𝜄 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 (Everything is an object)

M𝛼 𝛼𝜋 𝜏𝜄 𝜋𝜆o𝜈 𝜎𝜐𝜈𝜃𝜖𝜄 𝜖𝜅𝜑𝜌𝜎𝜖𝜄 𝜎𝜏𝛼 𝜅𝜖𝜇𝜖𝜈𝛼 𝜋o𝜐 𝛼𝜈𝛼𝜑𝜌o𝜈𝜏𝛼𝜄 𝜎𝜏𝜂𝜈 Python 𝜖𝜈𝛼𝜄 𝜏𝜄 “𝜏𝛼 𝜋𝜈𝜏𝛼 𝜖𝜈𝛼𝜄
𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼” (everything is an object). E𝜐𝜃 𝛼𝜇𝜎𝜔 𝜑𝜐𝜎𝜄𝜅, 𝜇𝜎𝛼 𝛼𝜋 𝜏𝜂𝜈 𝜑𝜌𝜎𝜂 𝛼𝜐𝜏 𝜉𝜖𝜋𝜂𝛿o𝜈 𝛿o 𝜖𝜌𝜔𝜏𝜇𝛼𝜏𝛼:

• T𝜄 𝜖𝜈𝛼𝜄 𝜏𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 (objects);

• Π𝜔 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾o𝜈𝜏𝛼𝜄 𝜏𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼;
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To 𝜋𝜌𝜏o 𝜖𝜌𝜏𝜂𝜇𝛼 𝜃𝛼 𝜏o 𝛼𝜋𝛼𝜈𝜏𝜎o𝜐𝜇𝜖 𝜎𝜏𝜂𝜈 𝜖𝜋𝜇𝜖𝜈𝜂 𝜖𝜈𝜏𝜂𝜏𝛼. To 𝛿𝜖𝜏𝜖𝜌o 𝜖𝜌𝜏𝜂𝜇𝛼 𝜇𝜋o𝜌𝜖 𝜇𝜔 𝜈𝛼 𝛼𝜋𝛼𝜈𝜏𝜂𝜃𝜖 𝜋o𝜆
𝜋o𝜆 𝜎𝜈𝜏o𝜇𝛼. T𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 (objects) 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾o𝜈𝜏𝛼𝜄 𝛼𝜋 𝜏𝜄 𝜅𝜆𝜎𝜖𝜄 (classes). Γ𝜄𝛼 𝜏𝜂𝜈 𝛼𝜅𝜌𝛽𝜖𝜄𝛼 𝜇𝜆𝜄𝜎𝜏𝛼, o𝜄
𝜅𝜆𝜎𝜖𝜄 o𝜌𝜁o𝜈𝜏𝛼𝜄 𝜔 𝜖𝜌𝛾o𝜎𝜏𝜎𝜄𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈 (object factories). E𝜈𝛼𝜄 𝛿𝜂𝜆𝛼𝛿, 𝜏𝛼 𝜎𝜏o𝜄𝜒𝜖𝛼 𝜖𝜅𝜖𝜈𝛼 𝜏𝜂 𝛾𝜆𝜎𝜎𝛼, 𝜏𝛼
o𝜋o𝛼 𝜅𝛼𝜏𝛼𝜎𝜅𝜖𝜐𝜁o𝜐𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 (objects). Π𝜌o𝜅𝜖𝜄𝜇𝜈o𝜐 𝛽𝛽𝛼𝜄𝛼 𝜈𝛼 𝛾𝜈𝜖𝜄 𝜅𝛼𝜆𝜏𝜖𝜌𝛼 𝜅𝛼𝜏𝛼𝜈o𝜂𝜏 𝛼𝜐𝜏 𝜃𝛼 𝜋𝜌𝜋𝜖𝜄
𝜋𝜌𝜏𝛼 𝜈𝛼 𝛿o𝜇𝜖 𝜏𝜄 𝜖𝜈𝛼𝜄 𝜏𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼.

A𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 (object)

Π𝜌o𝜅𝜖𝜄𝜇𝜈o𝜐 𝜈𝛼 𝜖𝜉𝜂𝛾𝜎o𝜐𝜇𝜖 𝜏o𝜈 𝜌o 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈o (object) 𝜎𝜏𝜂𝜈 Python 𝜎𝜐𝜒𝜈 𝛽o𝜂𝜃𝜖𝜄 𝜈𝛼 𝜎𝜅𝜖𝜑𝜏𝜇𝛼𝜎𝜏𝜖 𝜏𝛼
𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 (objects) 𝜔 𝜅𝜏𝜄 𝛼𝜈𝜆o𝛾o 𝜇𝜖 𝛼𝜐𝜏 𝜋o𝜐 o𝜈o𝜇𝜁o𝜐𝜇𝜖 𝜎𝜏𝜂 𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜅 𝜏𝜂 𝜑𝜐𝜎𝜄𝜅 𝛾𝜆𝜎𝜎𝛼 “o𝜐𝜎𝜄𝛼𝜎𝜏𝜄𝜅”.

Γ𝜄𝛼 𝜈𝛼 𝛾𝜈𝜖𝜄 𝜋𝜄o 𝜎𝛼𝜑 𝛼𝜐𝜏 𝛼 𝜎𝜅𝜖𝜑𝜏o𝜇𝜖 o𝜌𝜄𝜎𝜇𝜈𝛼 o𝜐𝜎𝜄𝛼𝜎𝜏𝜄𝜅. K𝛼𝜌𝜅𝜆𝛼, 𝜏𝜌𝛼𝜋𝜁𝜄, 𝜎𝜅𝜆o, 𝛾𝜏𝛼, 𝜅𝜅𝜆o, o𝜌𝜃o𝛾𝜈𝜄o,
o𝛿𝜂𝛾 𝜖𝜈𝛼𝜄 o𝜌𝜄𝜎𝜇𝜈𝛼 𝜋o𝜐 𝜋𝜄𝜃𝛼𝜈 𝜌𝜒o𝜈𝜏𝛼𝜄 𝜎𝜏o 𝜇𝜐𝛼𝜆. A𝜈 𝜋𝜌o𝜎𝜋𝛼𝜃𝜎o𝜐𝜇𝜖 𝜈𝛼 𝛿o𝜇𝜖 𝜏o 𝜅o𝜄𝜈 𝜎𝜂𝜇𝜖o 𝜆𝜔𝜈 𝜏𝜔𝜈
𝜋𝛼𝜌𝛼𝜋𝜈𝜔 𝜃𝛼 𝛿o𝜇𝜖 𝜏𝜄 𝜋𝜌𝜅𝜖𝜄𝜏𝛼𝜄 𝛾𝜄𝛼:

O𝜈𝜏𝜏𝜂𝜏𝜖 (𝜇𝜓𝜐𝜒𝜖 𝜓𝜐𝜒𝜖) o𝜄 o𝜋o𝜖 𝜒o𝜐𝜈 𝜎𝜐𝛾𝜅𝜖𝜅𝜌𝜄𝜇𝜈𝜖 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 /𝜅𝛼𝜄 𝜇𝜋o𝜌o𝜈 𝜈𝛼 𝜖𝜅𝜏𝜖𝜆o𝜈 𝜎𝜐𝛾𝜅𝜖𝜅𝜌𝜄𝜇𝜈𝜖
𝜖𝜈𝜌𝛾𝜖𝜄𝜖.

A 𝛿o𝜇𝜖 𝜇𝜖𝜌𝜄𝜅 𝜋𝛼𝜌𝛼𝛿𝜖𝛾𝜇𝛼𝜏𝛼:

• M𝛼 𝜅𝛼𝜌𝜅𝜆𝛼 𝜒𝜖𝜄 𝜏𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜒𝜌𝜇𝛼, 𝜓o, 𝜐𝜆𝜄𝜅 𝜅𝜏𝜆.

• 𝜈𝛼 o𝜌𝜃o𝛾𝜈𝜄o 𝛼𝜈𝜏𝜎𝜏o𝜄𝜒𝛼 𝜒𝜖𝜄 𝜏𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜋𝜆𝜏o, 𝜓o, 𝜖𝜇𝛽𝛼𝛿𝜈, 𝜋𝜖𝜌𝜇𝜖𝜏𝜌o 𝜅𝜏𝜆.

• M𝛼 𝛾𝜏𝛼 𝜒𝜖𝜄 𝜏𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜈o𝜇𝛼, 𝜂𝜆𝜄𝜅𝛼, 𝜑𝜆𝜆o 𝜅𝜏𝜆 𝛼𝜆𝜆 𝜖𝜋𝜎𝜂 𝜇𝜋o𝜌𝜖 𝜅𝛼𝜄 𝜈𝛼 𝜖𝜅𝜏𝜖𝜆𝜖 𝛿𝜄𝜑o𝜌𝜖 𝜖𝜈𝜌𝛾𝜖𝜄𝜖 𝜋𝜔 𝜋.𝜒.
𝜈𝛼 𝜈𝜄𝛼o𝜐𝜌𝜎𝜖𝜄, 𝜈𝛼 𝜏𝜌𝜉𝜖𝜄, 𝜈𝛼 𝜋𝜖𝜌𝜋𝛼𝜏𝜎𝜖𝜄, 𝜈𝛼 𝜎𝜅𝛼𝜌𝜑𝛼𝜆𝜎𝜖𝜄, 𝜈𝛼 𝜑𝜖𝜄 𝜅𝜏𝜆.

• 𝜈𝛼 o𝛿𝜂𝛾 𝜇𝜋o𝜌𝜖 𝜈𝛼 𝜋𝜌o𝛽𝜖 𝜎𝜖 𝛿𝜄𝜑o𝜌𝜖 𝜖𝜈𝜌𝛾𝜖𝜄𝜖, 𝜋𝜔 𝜋𝜒 𝜈𝛼 𝜎𝜏𝜌𝜓𝜖𝜄, 𝜈𝛼 𝜑𝜌𝜖𝜈𝜌𝜖𝜄, 𝜈𝛼 𝜖𝜋𝜄𝜏𝛼𝜒𝜈𝜖𝜄, 𝜈𝛼 𝛽𝜆𝜖𝜄
𝜇𝜋𝜌o𝜎𝜏 𝜏𝜂 𝜇𝜂𝜒𝛼𝜈 𝜅𝜏𝜆.

𝜋𝜔 𝛾𝜈𝜖𝜏𝛼𝜄 𝜎𝛼𝜑 𝛼𝜋 𝜏𝛼 𝜋𝛼𝜌𝛼𝜋𝜈𝜔, 𝜎𝜖 𝜌o𝜐 𝜑𝜐𝜎𝜄𝜅 𝛾𝜆𝜎𝜎𝛼, o𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜏𝜔𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈 𝜖𝜈𝛼𝜄 𝜆𝜆𝛼 o𝜐𝜎𝜄𝛼𝜎𝜏𝜄𝜅,
𝜖𝜈 o𝜄 𝜖𝜈𝜌𝛾𝜖𝜄𝜖 𝜋o𝜐 𝜇𝜋o𝜌o𝜈 𝜈𝛼 𝜖𝜅𝜏𝜖𝜆𝜎o𝜐𝜈 𝜖𝜈𝛼𝜄 𝜌𝜇𝛼𝜏𝛼.

Note: T𝜂𝜈 𝛼𝜈𝜏𝜄𝜎𝜏o𝜒𝜄𝜎𝜂 𝛼𝜐𝜏 𝜇𝜖𝜏𝛼𝜉 𝜄𝛿𝜄o𝜏𝜏𝜔𝜈 - o𝜐𝜎𝜄𝛼𝜎𝜏𝜄𝜅𝜈 𝜅𝛼𝜄 𝜖𝜈𝜖𝜌𝛾𝜖𝜄𝜈 - 𝜌𝜂𝜇𝜏𝜔𝜈 𝜅𝛼𝜆 𝜖𝜈𝛼𝜄 𝜈𝛼 𝜏𝜂𝜈
𝜅𝜌𝛼𝜏𝜎o𝜐𝜇𝜖 𝜎𝜏o 𝜈o𝜐 𝜇𝛼 𝜅𝛼𝜃 𝜃𝛼 𝜇𝛼 𝜒𝜌𝜖𝜄𝛼𝜎𝜏𝜖 𝛼𝜌𝛾𝜏𝜖𝜌𝛼 𝜏𝛼𝜈 𝜃𝛼 𝛿o𝜇𝜖 𝜋𝜔 𝜇𝜋o𝜌o𝜇𝜖 𝜈𝛼 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜎o𝜐𝜇𝜖 𝜏𝜄
𝜅𝜆𝜎𝜖𝜄.

O 𝜋𝛼𝜌𝛼𝜋𝜈𝜔 “o𝜌𝜄𝜎𝜇” 𝜏𝜔𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈 𝜖𝜈𝛼𝜄 𝜑𝜐𝜎𝜄𝜅 𝜋o𝜆 𝛾𝜖𝜈𝜄𝜅 𝜅𝛼𝜄 𝛿𝜎𝜅o𝜆𝛼 𝜃𝛼 𝜈𝜏𝜖𝜒𝜖 𝜎𝜖 𝜖𝜈𝛿𝜖𝜆𝜖𝜒 𝜖𝜉𝜏𝛼𝜎𝜂
𝛼𝜋 𝜈𝛼𝜈 𝜑𝜄𝜆𝜆o𝛾o. Π𝛼𝜌𝜆𝛼 𝛼𝜐𝜏 , 𝜖𝜈𝛼𝜄 𝜈𝛼 o𝜌𝜄𝜎𝜇 𝜋o𝜐 𝜇𝛼 𝛽o𝜆𝜖𝜖𝜄 𝜄𝛿𝜄𝛼𝜏𝜖𝜌𝛼 𝜏𝛼𝜈 𝜖𝜋𝜄𝜎𝜏𝜌𝜑o𝜐𝜇𝜖 𝜎𝜏o𝜈 𝜅𝜎𝜇o 𝜏o𝜐
A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑o Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇o 𝜅𝛼𝜄 𝛼𝜐𝜏 𝛾𝜄𝛼𝜏 𝜏𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 (objects) 𝜖𝜈𝛼𝜄 𝜖𝜅𝜖𝜈𝜖 o𝜄 “o𝜈𝜏𝜏𝜂𝜏𝜖” o𝜄
o𝜋o𝜖 𝜇𝛼 𝜖𝜋𝜄𝜏𝜌𝜋o𝜐𝜈 𝜈𝛼 𝜋𝜖𝜌𝜄𝛾𝜌𝜑o𝜐𝜇𝜖 𝜅𝜃𝜖 𝜏𝜄 𝜋o𝜐 𝜒𝜖𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜅𝛼𝜄 𝜇𝜋o𝜌𝜖 𝜈𝛼 𝜖𝜅𝜏𝜖𝜆𝜖 𝜖𝜈𝜌𝛾𝜖𝜄𝜖. M𝜖 𝜆𝛾𝛼 𝜆𝛾𝜄𝛼
𝛿𝜂𝜆𝛼𝛿, 𝜇𝜎𝜔 𝜏𝜔𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈 𝜇𝜋o𝜌o𝜇𝜖 𝜈𝛼 𝜋𝜖𝜌𝜄𝛾𝜌𝜓o𝜐𝜇𝜖 𝜋𝜌𝛼𝜅𝜏𝜄𝜅 𝜎𝜒𝜖𝛿𝜈 o𝜏𝜄𝛿𝜋o𝜏𝜖 𝜎𝜐𝜈𝛼𝜈𝜏𝜇𝜖 𝜎𝜏o𝜈 𝜐𝜆𝜄𝜅
𝜅𝜎𝜇o.

X𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜈𝜏𝛼 𝜏𝜂𝜈 o𝜌o𝜆o𝛾𝛼 𝜏𝜂 Python, o𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜖𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈o𝜐 o𝜈o𝜇𝜁o𝜈𝜏𝛼𝜄 attributes, 𝜖𝜈 o𝜄 𝜖𝜈𝜌𝛾𝜖𝜄 𝜋o𝜐
𝜇𝜋o𝜌𝜖 𝜈𝛼 𝜖𝜅𝜏𝜖𝜆𝜎𝜖𝜄 o𝜈o𝜇𝜁o𝜈𝜏𝛼𝜄 methods (𝜇𝜃o𝛿o𝜄).

K𝜆𝜎𝜖𝜄 (Classes)

Warning: H 𝜎𝜈𝜏𝛼𝜉𝜂 𝜏𝜔𝜈 𝜅𝜆𝜎𝜖𝜔𝜈 𝜎𝜏𝜂𝜈 Python 𝜖𝜈𝛼𝜄 𝛼𝜌𝜅𝜖𝜏 𝛼𝜋𝜆. Π𝛼𝜌𝜆𝛼 𝛼𝜐𝜏 , 𝜎𝜖 𝜋𝜌𝜏𝜂 𝜑𝜎𝜂 𝜃𝛼
𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜎o𝜐𝜇𝜖 𝜇𝜄𝛼 𝛼𝜅𝜇𝜂 𝜋𝜄o 𝛼𝜋𝜆o𝜋o𝜄𝜂𝜇𝜈𝜂 𝜎𝜈𝜏𝛼𝜉𝜂 (𝜂 o𝜋o𝛼 𝜇𝜔 𝜇o𝜄𝜁𝜖𝜄 𝛼𝜌𝜅𝜖𝜏 𝜇𝜖 Python) 𝜋𝜌o𝜅𝜖𝜄𝜇𝜈o𝜐
𝜈𝛼 𝜅𝛼𝜏𝛼𝜆𝛽o𝜐𝜇𝜖 𝜖𝜐𝜅o𝜆𝜏𝜖𝜌𝛼 o𝜌𝜄𝜎𝜇𝜈𝜖 𝛽𝛼𝜎𝜄𝜅 𝜈𝜈o𝜄𝜖 𝜏o𝜐 A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑o Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇o.
T𝜂𝜈 𝜅𝛼𝜈o𝜈𝜄𝜅 𝜎𝜈𝜏𝛼𝜉𝜂 𝜏𝜂 Python 𝜃𝛼 𝜏𝜂𝜈 𝛿o𝜇𝜖 𝜎𝜏𝜂 𝜎𝜐𝜈𝜒𝜖𝜄𝛼.
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M𝜄𝛼 𝜅𝜆𝜎𝜂 𝛿𝜖𝜈 𝜖𝜈𝛼𝜄 𝜏𝜋o𝜏𝛼 𝜆𝜆o 𝜋𝛼𝜌 𝜈𝛼 o𝜌𝜄𝜎𝜇. A𝜐𝜏 𝜋o𝜐 o𝜌𝜁𝜖𝜄 𝜖𝜈𝛼𝜄 𝜏o 𝜋o𝜄𝜖 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 (attributes) 𝜅𝛼𝜄 𝜋o𝜄𝜖 𝜇𝜖𝜃𝛿o𝜐
(methods) 𝜃𝛼 𝜒𝜖𝜄 𝜈𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈o.

A 𝛿o𝜇𝜖 𝜈𝛼 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼. Σ𝜖 𝜋𝜌𝜏𝜂 𝜑𝜎𝜂 𝛼 𝜑𝜏𝜄𝜉o𝜐𝜇𝜖 𝜇𝜄𝛼 𝜅𝜆𝜎𝜂 𝜋o𝜐 o𝜌𝜁𝜖𝜄 𝜈𝛼 A𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈o Γ𝜏𝛼, (𝜇𝜖 𝜆𝜆𝛼 𝜆𝛾𝜄𝛼
𝛿𝜂𝜆𝛼𝛿 𝜇𝜄𝛼 Γ𝜏𝛼!):

class Cat():
name
age
sex

def eat():
print("%s is eating" % name)

def sleep():
print("%s is sleeping" % name)

H 𝜋𝜌𝜏𝜂 𝛾𝜌𝛼𝜇𝜇 𝜖𝜈𝛼𝜄 𝛼𝜐𝜏 𝜎𝜏𝜂𝜈 o𝜋o𝛼 o𝜌𝜁𝜖𝜏𝛼𝜄 𝜏o 𝜈o𝜇𝛼 𝜏𝜂 𝜅𝜆𝜎𝜂. Π𝜌o𝜎𝜉𝜏𝜖 𝜏𝜂𝜈 𝜋𝛼𝜌o𝜐𝜎𝛼 𝜏𝜔𝜈 𝜋𝛼𝜌𝜖𝜈𝜃𝜎𝜖𝜔𝜈.
T𝜂 𝜒𝜌𝜎𝜂 𝜏o𝜐 𝜃𝛼 𝜏𝜂 𝛿o𝜇𝜖 𝜎𝜏𝜂 𝜎𝜐𝜈𝜒𝜖𝜄𝛼. O𝜄 𝛾𝜌𝛼𝜇𝜇 𝜋o𝜐 𝛼𝜅o𝜆o𝜐𝜃o𝜈, 𝛼𝜋o𝜏𝜖𝜆o𝜈 𝜏o 𝜎𝜇𝛼 𝜏𝜂 𝜅𝜆𝜎𝜂 (class body).
Σ𝜏𝜂 𝜎𝜐𝛾𝜅𝜖𝜅𝜌𝜄𝜇𝜈𝜂 𝜋𝜖𝜌𝜋𝜏𝜔𝜎𝜂, o𝜌𝜎𝛼𝜇𝜖 𝜏𝜄 o𝜄 𝛾𝜏𝜖 𝜋o𝜐 𝜃𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜂𝜃o𝜈 𝛼𝜋 𝜏𝜂𝜈 𝜅𝜆𝜎𝜂 𝛼𝜐𝜏 , 𝜃𝛼 𝜒o𝜐𝜈 3 𝜄𝛿𝜄𝜏𝜂𝜏𝜖
(𝜈o𝜇𝛼, 𝜂𝜆𝜄𝜅𝛼 𝜅𝛼𝜄 𝜑𝜆o) 𝜅𝛼𝜄 𝜃𝛼 𝜇𝜋o𝜌o𝜈 𝜈𝛼 𝜖𝜅𝜏𝜖𝜆o𝜈 2 𝜖𝜈𝜌𝛾𝜖𝜄𝜖 (𝜃𝛼 𝜒o𝜐𝜈 2 𝜇𝜖𝜃𝛿o𝜐 𝛿𝜂𝜆𝛼𝛿) , 𝜈𝛼 𝜏𝜌𝜈𝜖 𝜅𝛼𝜄 𝜈𝛼
𝜅o𝜄𝜇o𝜈𝜏𝛼𝜄.

𝜆𝜖 o𝜄 𝛾𝜏𝜖 𝜋o𝜐 𝜃𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜂𝜃o𝜈 𝛼𝜋 𝜏𝜂𝜈 𝜅𝜆𝜎𝜂 𝛼𝜐𝜏 𝜃𝛼 𝜒o𝜐𝜈 𝜇𝜈o 𝛼𝜐𝜏 𝜏𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 (attributes) 𝜅𝛼𝜄 𝜃𝛼 𝜇𝜋o𝜌o𝜈 𝜈𝛼
𝜖𝜅𝜏𝜖𝜆o𝜈 𝜇𝜈o 𝜏𝜄 𝜎𝜐𝛾𝜅𝜖𝜅𝜌𝜄𝜇𝜈𝜖 𝜖𝜈𝜌𝛾𝜖𝜄𝜖.

Note: Θ𝛼 𝜇𝜋o𝜌o𝜎𝛼𝜇𝜖 𝜑𝜐𝜎𝜄𝜅 𝜈𝛼 𝜅𝜈o𝜐𝜇𝜖 𝜏𝜂𝜈 𝜅𝜆𝜎𝜂 𝜇𝛼 𝜋o𝜆 𝜋𝜄o 𝜎𝜈𝜃𝜖𝜏𝜂. M𝜄𝛼 𝛾𝜏𝛼 𝜖𝜉𝜆𝜆o𝜐 𝜖𝜈𝛼𝜄 𝜈𝛼 𝜋o𝜆 𝜎𝜈𝜃𝜖𝜏o
o𝜌𝛾𝛼𝜈𝜄𝜎𝜇... A𝜆𝜆 𝜖𝛿 𝛾𝜄𝛼 𝛿𝜄𝛿𝛼𝜅𝜏𝜄𝜅o 𝜆𝛾o𝜐 𝜋𝜌o𝜏𝜄𝜇𝜎𝛼𝜇𝜖 𝜈𝛼 𝜅𝜌𝛼𝜏𝜎o𝜐𝜇𝜖 𝜏𝛼 𝜋𝜌𝛾𝜇𝛼𝜏𝛼 𝛼𝜋𝜆. Σ𝜏𝜂𝜈 𝜋𝜌𝜉𝜂, 𝜎𝜐𝜈𝜃𝜔,
o𝜄 𝜅𝜆𝜎𝜖𝜄 𝜇𝛼 𝜃𝛼 𝜖𝜈𝛼𝜄 𝛼𝜌𝜅𝜖𝜏 𝜋𝜄o 𝜎𝜈𝜃𝜖𝜏𝜖.

T𝜌𝛼 𝜃𝛼 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜎o𝜐𝜇𝜖 𝜏𝜂𝜈 𝜅𝜆𝜎𝜂 𝜋o𝜐 o𝜌𝜎𝛼𝜇𝜖 𝜋𝛼𝜌𝛼𝜋𝜈𝜔 𝛾𝜄𝛼 𝜈𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜎o𝜐𝜇𝜖 𝛿o 𝜈𝜖 𝛾𝜏𝜖 (𝛿𝜂𝜆𝛼𝛿 𝛿o 𝜈𝛼
𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 Γ𝜏𝛼). T𝜂 𝛾𝜏𝛼 𝜏o𝜐 Joe, 𝜇𝜄𝛼 𝜃𝜂𝜆𝜐𝜅 𝛾𝜏𝛼 𝛿o 𝜖𝜏𝜈 𝜋o𝜐 𝜏𝜂 𝜆𝜈𝜖 “Kitty” 𝜅𝛼𝜄 𝜏𝜂 𝛾𝜏𝛼 𝜏𝜂 Mary, 𝜇𝜄𝛼
𝛼𝜌𝜎𝜖𝜈𝜄𝜅 𝛾𝜏𝛼 o𝜅𝜏 𝜖𝜏𝜈 𝜋o𝜐 𝜏𝜂 𝜆𝜈𝜖 “Paul”:

joes_cat = Cat(name="Kitty", age=2, sex="female")
marys_cat = Cat(name="Paul", age=8, sex="male")

H 𝜎𝜈𝜏𝛼𝜉𝜂 𝛾𝜄𝛼 𝜏𝜂 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝛼 𝜏𝜔𝜈 𝜈𝜔𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈 Γ𝜏𝛼 𝜖𝜈𝛼𝜄 𝜋o𝜆 𝛼𝜋𝜆. A𝜋𝜆 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄o𝜇𝜖 𝜏o 𝜈o𝜇𝛼 𝜏𝜂
𝜅𝜆𝜎𝜂 𝜅𝛼𝜄 𝜇𝜎𝛼 𝜎𝜏𝜄 𝜋𝛼𝜌𝜖𝜈𝜃𝜎𝜖𝜄 𝛿𝜈o𝜐𝜇𝜖 𝜏𝜄 𝜏𝜄𝜇 𝜏𝜔𝜈 𝜄𝛿𝜄o𝜏𝜏𝜔𝜈 (attributes) 𝜏𝜂 𝜅𝜆𝜎𝜂. M𝜖 𝜏o𝜈 𝜏𝜌𝜋o 𝛼𝜐𝜏 , 𝛿𝜈o𝜈𝜏𝛼
𝛿𝜂𝜆𝛼𝛿 𝛿𝜄𝛼𝜑o𝜌𝜖𝜏𝜄𝜅 𝜏𝜄𝜇 𝜎𝜏𝛼 attributes 𝜏𝜂 𝜅𝜆𝜎𝜂, 𝜇𝜋o𝜌o𝜇𝜖 𝜈𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜎o𝜐𝜇𝜖 𝜋o𝜆𝜆, 𝛿𝜄𝛼𝜑o𝜌𝜖𝜏𝜄𝜅 𝜇𝜖𝜏𝛼𝜉 𝜏o𝜐
𝛾𝜏𝜖. ∆𝜖𝜈 𝜐𝜋𝜌𝜒𝜖𝜄 𝜅𝛼𝜈𝜈𝛼 𝜋𝜖𝜌𝜄o𝜌𝜄𝜎𝜇 𝜎𝜏o𝜈 𝛼𝜌𝜄𝜃𝜇 𝜏𝜔𝜈 𝜈𝜔𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈 𝜋o𝜐 𝜃𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜎o𝜐𝜇𝜖 𝛼𝜋 𝜇𝛼 𝜅𝜆𝜎𝜂.
M𝜋o𝜌o𝜇𝜖 𝜈𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜎o𝜐𝜇𝜖 𝜎𝛼 𝜈𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 𝜃𝜆o𝜐𝜇𝜖.

𝜆𝛼 𝜏𝛼 𝜈𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 𝜃𝛼 𝜒o𝜐𝜈 𝛼𝜅𝜌𝜄𝛽 𝜏𝜄 𝛿𝜄𝜖 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 (attributes) 𝜅𝛼𝜄 𝜏𝜄 𝛿𝜄𝜖 𝜇𝜖𝜃𝛿o𝜐. O𝜄 𝜏 𝜄𝜇 𝜏𝜔𝜈 𝜄𝛿𝜄o𝜏𝜏𝜔𝜈
𝜏o𝜐 𝜇𝜔 𝜃𝛼 𝜖𝜈𝛼𝜄 𝛿𝜄𝛼𝜑o𝜌𝜖𝜏𝜄𝜅 𝜇𝜖𝜏𝛼𝜉 𝜏o𝜐. M𝜋o𝜌o𝜇𝜖 𝜑𝜐𝜎𝜄𝜅 𝜈𝛼 𝛿𝜎o𝜐𝜇𝜖 𝛼𝜅𝜌𝜄𝛽 𝜏𝜄 𝛿𝜄𝜖 𝜏𝜄𝜇 𝜎𝜏𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖, o𝜋𝜏𝜖 𝜃𝛼
𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜂𝜃o𝜈 𝛿o 𝜇o𝜄𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼, 𝛼𝜆𝜆 𝜎𝜐𝜈𝜃𝜔 𝛿𝜖𝜈 𝜒o𝜐𝜇𝜖 𝜆𝛾o 𝜈𝛼 𝜅𝜈o𝜐𝜇𝜖 𝜅𝜏𝜄 𝜏𝜏o𝜄o.

Note: Υ𝜋𝜖𝜈𝜃𝜐𝜇𝜁o𝜐𝜇𝜖 𝜏𝜄 𝜋𝜌o𝜂𝛾o𝜐𝜇𝜈𝜔 o𝜌𝜎𝛼𝜇𝜖 𝜏𝜄 𝜅𝜆𝜎𝜖𝜄 𝜎𝛼𝜈 𝜖𝜌𝛾o𝜎𝜏𝜎𝜄o 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈 (factory object). A𝜅𝜌𝜄𝛽
𝜋𝜔 𝜈𝛼 𝜖𝜌𝛾o𝜎𝜏𝜎𝜄o 𝜋o𝜐 𝜑𝜏𝜄𝜒𝜈𝜖𝜄 𝜅𝛼𝜌𝜅𝜆𝜖 𝜇𝜋o𝜌𝜖 𝜈𝛼 𝜅𝛼𝜏𝛼𝜎𝜅𝜖𝜐𝜎𝜖𝜄 𝜅𝛼𝜌𝜅𝜆𝜖 𝛿𝜄𝛼𝜑o𝜌𝜖𝜏𝜄𝜅o 𝜎𝜒𝜖𝛿o𝜐, 𝛿𝜄𝛼𝜎𝜏𝜎𝜖𝜔𝜈 𝜅𝛼𝜄
𝜒𝜌𝜇𝛼𝜏o 𝜎𝜖 𝜋o𝜄𝛼 𝜋o𝜎𝜏𝜂𝜏𝛼 𝜖𝜋𝜄𝜃𝜐𝜇𝜖, 𝜏𝜎𝜄 𝜅𝛼𝜄 o𝜄 𝜅𝜆𝜎𝜖𝜄 𝜇𝜋o𝜌o𝜈 𝜈𝛼 𝜅𝛼𝜏𝛼𝜎𝜅𝜖𝜐𝜎o𝜐𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 𝜇𝜖 𝛿𝜄𝛼𝜑o𝜌𝜖𝜏𝜄𝜅
𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜎𝜖 𝜋o𝜄𝛼 𝜋o𝜎𝜏𝜂𝜏𝛼 𝜖𝜋𝜄𝜃𝜐𝜇o𝜇𝜖.

Σ𝜏𝜂𝜈 o𝜌o𝜆o𝛾𝛼 𝜏o𝜐 A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑o Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇o, 𝜆𝛼 𝜏𝛼 𝜈𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 𝜋o𝜐 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾o𝜈𝜏𝛼𝜄 𝛼𝜋
𝜇𝛼 𝜅𝜆𝜎𝜂 o𝜈o𝜇𝜁o𝜈𝜏𝛼𝜄 𝜎𝜏𝜄𝛾𝜇𝜄𝜏𝜐𝜋𝛼 (instances).

1.1. A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑 Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇 (Object-Oriented Programming) 5
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Note: 𝜋𝜔 𝜇𝛼 𝜑𝜔𝜏o𝛾𝜌𝛼𝜑𝛼 𝜖𝜈 𝛼𝜃𝜆𝜂𝜏 𝜋o𝜐 𝜏𝜌𝜒𝜖𝜄 𝛼𝜋o𝜏𝜖𝜆𝜖 𝜏𝜂𝜈 𝛼𝜋𝜖𝜄𝜅𝜈𝜄𝜎𝜂 𝜇𝛼 𝜇𝜈o 𝛼𝜋 𝜆𝜖 𝜏𝜄 𝜃𝜎𝜖𝜄 𝜋o𝜐 𝜋𝜌𝛼𝜎𝜖 𝜅𝛼𝜏
𝜏𝜂 𝛿𝜄𝜌𝜅𝜖𝜄𝛼 𝜏o𝜐 𝛼𝛾𝜈𝛼 𝜏o𝜐, 𝜏𝜎𝜄 𝜅𝛼𝜄 𝜇𝛼 instance 𝛼𝜋o𝜏𝜖𝜆𝜖 𝜇𝛼 𝜇𝜈o 𝛼𝜋o𝜏𝜋𝜔𝜎𝜂 𝜆𝜔𝜈 𝜏𝜔𝜈 𝛿𝜐𝜈𝛼𝜏𝜈 𝜎𝜐𝜈𝛿𝜐𝛼𝜎𝜇𝜈 𝜋o𝜐
𝜇𝜋o𝜌o𝜈 𝜈𝛼 𝜒o𝜐𝜈 o𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜇𝜄𝛼 𝜅𝜆𝜎𝜂.

Π𝜌𝜎𝛽𝛼𝜎𝜂 𝜎𝜖 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜅𝛼𝜄 𝜇𝜖𝜃𝛿o𝜐

Π𝜌o𝜅𝜖𝜄𝜇𝜈o𝜐 𝜈𝛼 𝛼𝜋o𝜅𝜏𝜎o𝜐𝜇𝜖 𝜋𝜌𝜎𝛽𝛼𝜎𝜂 𝜎𝜏𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜅𝛼𝜄 𝜎𝜏𝜄 𝜇𝜖𝜃𝛿o𝜐 𝜏𝜔𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈 𝜋o𝜐 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜎𝛼𝜇𝜖,
𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄o𝜇𝜖 𝜏o 𝜆𝜖𝛾𝜇𝜖𝜈o dot notation. Π𝜒. 𝛾𝜄𝛼 𝜈𝛼 𝜖𝜅𝜏𝜐𝜋𝜎o𝜐𝜇𝜖 𝜎𝜏𝜂𝜈 o𝜃𝜈𝜂 𝜏o 𝜈o𝜇𝛼 𝜏𝜂 𝜅𝜃𝜖 𝛾𝜏𝛼 𝜃𝛼 𝛿𝜈𝛼𝜇𝜖:

print(joes_cat.name)
print(marys_cat.name)

To 𝛼𝜋o𝜏𝜆𝜖𝜎𝜇𝛼 𝜏𝜂 𝜖𝜅𝜏𝜆𝜖𝜎𝜂 𝜏o𝜐 𝜋𝛼𝜌𝛼𝜋𝜈𝜔 𝜅𝛿𝜄𝜅𝛼 𝜃𝛼 𝜖𝜈𝛼𝜄:

Kitty
Paul

A𝜈𝜏𝜎𝜏o𝜄𝜒𝛼 𝛾𝜄𝛼 𝜈𝛼 𝜋o𝜇𝜖 𝜎𝜏𝜂 𝛾𝜏𝛼 𝜏o𝜐 Joe 𝜈𝛼 𝜅o𝜄𝜇𝜂𝜃𝜖 𝜅𝛼𝜄 𝜎𝜏𝜂 𝛾𝜏𝛼 𝜏𝜂 Mary 𝜈𝛼 𝜑𝜖𝜄 𝜃𝛼 𝜏o 𝜅𝜈𝛼𝜇𝜖 𝜔 𝜖𝜉:

joes_cat.sleep()
marys_cat.eat()

To 𝛼𝜋o𝜏𝜆𝜖𝜎𝜇𝛼 𝜏𝜂 𝜖𝜅𝜏𝜆𝜖𝜎𝜂 𝜏o𝜐 𝜋𝛼𝜌𝛼𝜋𝜈𝜔 𝜅𝛿𝜄𝜅𝛼 𝜃𝛼 𝜖𝜈𝛼𝜄:

Kitty is eating.
Paul is sleeping.

Π𝜖𝜌𝜄𝜎𝜎𝜏𝜖𝜌𝛼 𝛾𝜄𝛼 𝜏𝜄 M𝜖𝜃𝛿o𝜐

A𝜈 𝜋𝜌o𝜎𝜉o𝜐𝜇𝜖 𝜏o𝜈 o𝜌𝜄𝜎𝜇 𝜏𝜔𝜈 𝜇𝜖𝜃𝛿𝜔𝜈 𝜇𝜎𝛼 𝜎𝜏o 𝜎𝜇𝛼 𝜏𝜂 𝜅𝜆𝜎𝜂, 𝜃𝛼 𝛿o𝜇𝜖 𝜏𝜄 𝛿𝜖 𝛿𝜄𝛼𝜑𝜌o𝜐𝜈 𝛼𝜋 𝜏o𝜈 o𝜌𝜄𝜎𝜇 𝜏𝜔𝜈
𝜎𝜐𝜈𝛼𝜌𝜏𝜎𝜖𝜔𝜈. M𝛼 𝜇𝜃o𝛿o 𝛿𝜖𝜈 𝜖𝜈𝛼𝜄 𝜏𝜋o𝜏𝛼 𝜆𝜆o 𝜋𝛼𝜌 𝜇𝛼 𝜎𝜐𝜈𝜌𝜏𝜂𝜎𝜂 𝜋o𝜐 𝛼𝜈𝜅𝜖𝜄 𝜎𝜖 𝜈𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈o. 𝜆𝛼 𝜎𝛼 𝜉𝜌o𝜐𝜇𝜖
𝛾𝜄𝛼 𝜏𝜄 𝜏𝜐𝜋𝜄𝜅 𝜎𝜐𝜈𝛼𝜌𝜏𝜎𝜖𝜄 𝜏𝜂 Python 𝜄𝜎𝜒o𝜐𝜈 𝜅𝛼𝜄 𝜖𝛿. M𝜋o𝜌o𝜇𝜖 𝜈𝛼 𝛿𝜎o𝜐𝜇𝜖 𝜉𝜏𝜌𝛼 o𝜌𝜎𝜇𝛼𝜏𝛼 (arguments) 𝜎𝜖 𝜇𝛼
𝜇𝜃o𝛿o 𝜅𝜏𝜆. Π𝜒 𝛼 𝜉𝛼𝜈𝛼o𝜌𝜎o𝜐𝜇𝜖 𝜏𝜂𝜈 𝜅𝜆𝜎𝜂 𝜏𝜂 Γ𝜏𝛼, 𝛽𝜁o𝜈𝜏𝛼 𝛼𝜐𝜏 𝜏𝜂 𝜑o𝜌 𝜐𝜋o𝜒𝜌𝜖𝜔𝜏𝜄𝜅 o𝜌𝜎𝜇𝛼𝜏𝛼 𝜎𝜏𝜄 𝜇𝜖𝜃𝛿o𝜐 𝜏𝜂:

class Cat():
name
age
sex

def eat(food):
print("%s is eating %s." % (name, food))

def sleep(time):
print("%s is sleeping for %d minutes." % (name, time))

A𝜐𝜏 𝜏𝜂 𝜑o𝜌 𝜆o𝜄𝜋𝜈, 𝜃𝛼 𝜇𝜋o𝜌o𝜇𝜖 𝜈𝛼 𝜋o𝜇𝜖 𝜎𝜏𝜄 𝛾𝜏𝜖 𝜋o𝜐 𝜃𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜎o𝜐𝜇𝜖 𝜏𝜄 𝜈𝛼 𝜑𝜈𝜖 𝜅𝛼𝜄 𝜋𝜎𝜂 𝜌𝛼 𝜈𝛼 𝜅o𝜄𝜇𝜂𝜃o𝜈𝜖.
Π𝜒 𝜇𝜖 𝜏o𝜈 𝛼𝜅𝜆o𝜐𝜃o 𝜅𝛿𝜄𝜅𝛼, 𝜃𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜎o𝜐𝜇𝜖 𝜇𝜄𝛼 𝛾𝜏𝛼 𝜎𝜏𝜂𝜈 o𝜋o𝛼 𝜃𝛼 𝜋o𝜇𝜖 𝜋𝜌𝜏𝛼 𝜈𝛼 𝜑𝜖𝜄 𝜋o𝜈𝜏𝜅𝜄𝛼, 𝜎𝜏𝜂
𝜎𝜐𝜈𝜒𝜖𝜄𝛼 𝜈𝛼 𝜅o𝜄𝜇𝜂𝜃𝜖 𝛾𝜄𝛼 120 𝜆𝜖𝜋𝜏 𝜅𝛼𝜄 𝜇𝜖𝜏 𝜈𝛼 𝜋𝜄𝜖𝜄 𝛾𝜆𝛼:

alley_cat = Cat(name="Leo", age=4, sex="male")

alley_cat.eat("mice")
alley_cat.sleep(120)
alley_cat.eat("milk")

6 Chapter 1. Contents:
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To 𝛼𝜋o𝜏𝜆𝜖𝜎𝜇𝛼 𝜏𝜂 𝜖𝜅𝜏𝜆𝜖𝜎𝜂 𝜏o𝜐 𝜋𝛼𝜌𝛼𝜋𝜈𝜔 𝜅𝛿𝜄𝜅𝛼 𝜃𝛼 𝜖𝜈𝛼𝜄:

Leo is eating mice.
Leo is sleeping for 120 minutes.
Leo is eating milk.

Note: Π𝛼𝜌 𝜏𝜄 𝜖𝜋𝜇o𝜈𝜖 𝜋𝜌o𝜎𝜋𝜃𝜖𝜄 𝜏o𝜐, o 𝜎𝜐𝛾𝛾𝜌𝛼𝜑𝛼 𝜋o𝜏 𝛿𝜖𝜈 𝜅𝛼𝜏𝜑𝜖𝜌𝜖 𝜈𝛼 𝜋𝜖𝜄 𝜎𝜏𝜂 𝛾𝜏𝛼 𝜏o𝜐 𝜋𝜎𝜂 𝜌𝛼 𝜈𝛼 𝜅o𝜄𝜇𝜂𝜃𝜖...

B𝜆𝜋𝜖𝜏𝜖, 𝜎𝜏𝜄 𝜅𝜆𝜎𝜖𝜄 𝜋o𝜐 o𝜌𝜁o𝜐𝜇𝜖 𝜖𝜇𝜖, 𝜇𝜋o𝜌o𝜇𝜖 𝜈𝛼 𝛼𝜋o𝜑𝛼𝜎𝜎o𝜐𝜇𝜖 𝛾𝜄𝛼 𝜏𝜂 𝜎𝜐𝜇𝜋𝜖𝜌𝜄𝜑o𝜌 𝜏𝜔𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈 𝜋o𝜐
𝜃𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜂𝜃o𝜈. Σ𝜏o𝜈 𝜋𝜌𝛼𝛾𝜇𝛼𝜏𝜄𝜅 𝜅𝜎𝜇o 𝜋𝜆𝜄 𝜒𝜄...

Warning: To 𝜏𝜄 o𝜄 𝜇𝜃o𝛿o𝜄 𝜖𝜈𝛼𝜄 𝛼𝜅𝜌𝜄𝛽 𝛿𝜄𝜖 𝜇𝜖 𝜏𝜄 𝜎𝜐𝜈𝛼𝜌𝜏𝜎𝜖𝜄 𝛿𝜖𝜈 𝜖𝜈𝛼𝜄 𝛼𝜋𝜆𝜐𝜏𝛼 𝛼𝜅𝜌𝜄𝛽. Σ𝜏𝜂𝜈 𝜓𝜖𝜐𝛿o𝛾𝜆𝜎𝜎𝛼
𝜋o𝜐 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄o𝜇𝜖, 𝜄𝜎𝜒𝜖𝜄 𝜇𝜖𝜈 𝜅𝜏𝜄 𝜏𝜏o𝜄o 𝛼𝜆𝜆 𝜎𝜏𝜂𝜈 Python o𝜄 𝜇𝜃o𝛿o𝜄 𝜒o𝜐𝜈 𝜇𝛼 𝛿𝜄𝛼𝜑o𝜌 𝛼𝜋 𝜏𝜄 𝜎𝜐𝜈𝛼𝜌𝜏𝜎𝜖𝜄.
Γ𝜄𝛼 𝜏𝜂𝜈 𝜌𝛼 𝛿𝜖𝜈 𝜖𝜈𝛼𝜄 𝜎𝜂𝜇𝛼𝜈𝜏𝜄𝜅. A𝜋𝜆 𝜅𝜌𝛼𝜏𝜎𝜏𝜖 𝜏o 𝜎𝜏o 𝜇𝜐𝛼𝜆 𝜎𝛼.

K𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 (Inheritance)

𝜎𝜔 𝜂 𝜋𝜆o𝜈 𝜅𝜖𝜑𝛼𝜆𝛼𝜄𝛿𝜂 𝜈𝜈o𝜄𝛼 𝜏o𝜐 A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈𝜄𝜅o𝜎𝜏𝜌𝛼𝜑o Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇o 𝜖𝜈𝛼𝜄 𝜂 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 (inheri-
tance).

M𝜖 𝜏o𝜈 𝜌o 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼, 𝜖𝜈𝜈oo𝜇𝜖 𝜏𝜂 𝛿𝜐𝜈𝛼𝜏𝜏𝜂𝜏𝛼 𝜋o𝜐 𝜒𝜖𝜄 𝜇𝜄𝛼 𝜅𝜆𝜎𝜂 𝜈𝛼 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜖 𝜆𝜖 𝜏𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜅𝛼𝜄 𝜏𝜄
𝜇𝜖𝜃𝛿o𝜐 𝜇𝜄𝛼 𝜆𝜆𝜂 𝜅𝜆𝜎𝜂. X𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜈𝜏𝛼 𝜆𝛾o 𝜋𝜄o 𝜖𝜋𝜎𝜂𝜇𝜂 o𝜌o𝜆o𝛾𝛼, 𝜆𝜇𝜖 𝜏𝜄 𝜂 𝜅𝜆𝜎𝜂 𝜋o𝜐 o𝜌𝜁𝜖𝜏𝛼𝜄 𝜋𝜌𝜏𝜂 𝜖𝜈𝛼𝜄 𝜂
𝛽𝛼𝜎𝜄𝜅 𝜅𝜆𝜎𝜂 (base class) 𝜅𝛼𝜄 𝜂 𝜅𝜆𝜎𝜂 𝜋o𝜐 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜖 𝜏𝜂 𝛽𝛼𝜎𝜄𝜅 𝜅𝜆𝜎𝜂 o𝜈o𝜇𝜁𝜖𝜏𝛼𝜄 𝜋𝛼𝜌𝛾𝜔𝛾𝜂 𝜅𝜆𝜎𝜂 (derived class).
E𝜈𝛼𝜆𝜆𝛼𝜅𝜏𝜄𝜅 o𝜄 𝛽𝛼𝜎𝜄𝜅 𝜅𝜆𝜎𝜖𝜄 o𝜈o𝜇𝜁o𝜈𝜏𝛼𝜄 𝜅𝛼𝜄 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜖𝜄 𝜖𝜈 o𝜄 𝜋𝛼𝜌𝛾𝜔𝛾𝜖 𝜅𝜆𝜎𝜖𝜄 o𝜈o𝜇𝜁o𝜈𝜏𝛼𝜄 𝜐𝜋o𝜅𝜆𝜎𝜖𝜄.

A 𝛿o𝜇𝜖 𝜈𝛼 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼:

class BaseClass():
attr1
attr2

def method1():
print("You just called method1.")

def method2():
print("You just called method2.")

class DerivedClass(BaseClass):
pass

H 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜂 (BaseClass) 𝛿𝜖𝜈 𝜒𝜖𝜄 𝜅𝛼𝜇𝛼 𝛿𝜄𝛼𝜑o𝜌 𝛼𝜋 𝜏𝜄 𝜅𝜆𝜎𝜖𝜄 𝜋o𝜐 𝜒o𝜐𝜇𝜖 𝛿𝜖𝜄 𝜔 𝜏𝜌𝛼. H 𝜐𝜋o𝜅𝜆𝜎𝜂
(DerivedClass) 𝜇𝜔 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜖 𝜖𝜆𝛼𝜑𝜌 𝛿𝜄𝛼𝜑o𝜌𝜖𝜏𝜄𝜅 𝜎𝜈𝜏𝛼𝜉𝜂. A𝜈𝜏 o𝜄 𝜋𝛼𝜌𝜖𝜈𝜃𝜎𝜖𝜄 𝜏𝜂 𝜋𝜌𝜏𝜂 𝛾𝜌𝛼𝜇𝜇 𝜏o𝜐 o𝜌𝜄𝜎𝜇o
𝜏𝜂 𝜈𝛼 𝜖𝜈𝛼𝜄 𝜅𝜖𝜈:

class DerivedClass():
pass

𝜋𝜖𝜌𝜄𝜒o𝜐𝜈 𝜏o 𝜈o𝜇𝛼 𝜏𝜂 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜂:

class DerivedClass(BaseClass):
pass

A𝜐𝜏 𝜂 𝜇𝜄𝜅𝜌 𝛿𝜄𝛼𝜑o𝜌 𝜎𝜏𝜂 𝜎𝜈𝜏𝛼𝜉𝜂 𝜅𝜈𝜖𝜄 𝜆𝜂 𝜏𝜂 𝛿𝜄𝛼𝜑o𝜌! M𝜖 𝜏o𝜈 𝜏𝜌𝜋o 𝛼𝜐𝜏 , o𝜄 instances 𝜏𝜂 DerivedClass
𝛼𝜋o𝜅𝜏o𝜈 𝜆𝜖 𝜏𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜅𝛼𝜄 𝜆𝜖 𝜏𝜄 𝜇𝜖𝜃𝛿o𝜐 𝜋o𝜐 o𝜌𝜎𝜏𝜂𝜅𝛼𝜈 𝜎𝜏𝜂𝜈 BaseClass! A 𝛿o𝜇𝜖 𝜈𝛼 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼.
Θ𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜎o𝜐𝜇𝜖 𝛿o instances 𝜏𝜂 DerivedClass 𝜅𝛼𝜄 𝜃𝛼 𝜅𝛼𝜆𝜎o𝜐𝜇𝜖 𝜏𝜄 𝜇𝜖𝜃𝛿o𝜐 𝜋o𝜐 𝜒o𝜐𝜈 o𝜌𝜄𝜎𝜏𝜖 𝜎𝜏𝜂𝜈
BaseClass:

1.1. A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑 Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇 (Object-Oriented Programming) 7
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# Class Instantiation
instance1 = DerivedClass(attr1="value1", attr2="value2")
instance2 = DerivedClass(attr1="value3", attr2="value4")

instance1.method1()
instance2.method2()

To 𝛼𝜋o𝜏𝜆𝜖𝜎𝜇𝛼 𝜏o𝜐 𝜋𝛼𝜌𝛼𝜋𝜈𝜔 𝜅𝛿𝜄𝜅𝛼 𝜃𝛼 𝜖𝜈𝛼𝜄:

You just called method1.
You just called method2.

𝜋𝜔 𝛽𝜆𝜋o𝜐𝜇𝜖, 𝛼𝜈 𝜅𝛼𝜄 𝜏o class body 𝜏𝜂 DerivedClass 𝜖𝜈𝛼𝜄 𝜅𝜖𝜈, 𝜋𝛼𝜌𝜆𝛼 𝛼𝜐𝜏 , 𝜏𝛼 𝜎𝜏𝜄𝛾𝜇𝜄𝜏𝜐𝜋 𝜏𝜂, 𝜏𝛼
𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 𝛿𝜂𝜆𝛼𝛿 𝜋o𝜐 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾o𝜈𝜏𝛼𝜄 𝛼𝜋 𝜏𝜂𝜈 𝜅𝜆𝜎𝜂, 𝜇𝜋o𝜌o𝜈 𝜈𝛼 𝜅𝛼𝜆o𝜈 𝜅𝛼𝜈o𝜈𝜄𝜅 𝜏𝜄 𝜇𝜖𝜃𝛿o𝜐 𝜏𝜂 BaseClass.

Note: ∆𝜂𝜆𝛼𝛿, 𝜋𝜌o𝜎𝜃𝜏o𝜈𝜏𝛼 𝜏o 𝜈o𝜇𝛼 𝜏𝜂 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜂 𝜎𝜏o𝜈 o𝜌𝜄𝜎𝜇 𝜏𝜂 𝜅𝜆𝜎𝜂, (𝜇𝜎𝛼 𝜎𝜏𝜄 𝜋𝛼𝜌𝜖𝜈𝜃𝜎𝜖𝜄 𝜏𝜂 𝜋𝜌𝜏𝜂 𝛾𝜌𝛼𝜇𝜇)
o o𝜌𝜄𝜎𝜇 𝜏𝜂 DerivedClass 𝛾𝜈𝜖𝜏𝛼𝜄 𝜄𝜎o𝛿𝜈𝛼𝜇o 𝜇𝜖 𝜏o𝜈 𝛼𝜅𝜆o𝜐𝜃o:

class DerivedClass():
attr1
attr2

def method1():
print("You just called method1.")

def method2():
print("You just called method2.")

E𝜋𝜖𝜄𝛿 𝜏o 𝜋𝛼𝜌𝛼𝜋𝜈𝜔 𝜖𝜈𝛼𝜄 𝜋o𝜆 𝛾𝜖𝜈𝜄𝜅, 𝛼 𝛿o𝜇𝜖 𝜅𝛼𝜄 𝜈𝛼 𝜋𝜄o 𝜒𝜖𝜄𝜌o𝜋𝜄𝛼𝜎𝜏 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼. Θ𝛼 o𝜌𝜎o𝜐𝜇𝜖 𝜆o𝜄𝜋𝜈 𝜇𝛼 𝜅𝜆𝜎𝜂
𝜂 o𝜋o𝛼 𝜃𝛼 𝛿𝜂𝜇𝜄o𝜐𝜌𝛾𝜖 Z𝛼:

class Animal():
species
race
sex

def speak():
print("I don't know what to say...")

Σ𝜏𝜂 𝜎𝜐𝜈𝜒𝜖𝜄𝛼 𝜃𝛼 o𝜌𝜎o𝜐𝜇𝜖 𝛿o 𝜅𝜆𝜎𝜖𝜄 𝜋o𝜐 𝜖𝜉𝜖𝜄𝛿𝜄𝜅𝜖o𝜐𝜈 𝜏𝜂𝜈 𝜅𝜆𝜎𝜂 Zo𝜐:

class Cat(Animal):
def speak():

print("Meow!")

class Dog(Animal):
def speak():

print("Woof!")

O𝜄 𝜅𝜆𝜎𝜖𝜄 Σ𝜅𝜆o𝜐 𝜅𝛼𝜄 Γ𝛼𝜏𝛼 𝜅𝜆𝜂𝜌o𝜈o𝜇o𝜈 𝜏𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 𝜅𝛼𝜄 𝜏𝜄 𝜇𝜖𝜃𝛿o𝜐 𝜏𝜂 𝜅𝜆𝜎𝜂 Zo𝜐. Π𝜌o𝜎o𝜒 𝜎𝜏𝜂 𝜇𝜃o𝛿o speak()
𝜇𝜔! 𝜋𝜔 𝛽𝜆𝜋o𝜐𝜇𝜖 𝜅𝛼𝜄 o𝜄 𝛿o 𝜐𝜋o𝜅𝜆𝜎𝜖𝜄 𝜉𝛼𝜈𝛼o𝜌𝜁o𝜐𝜈 𝜏𝜂𝜈 𝜇𝜃o𝛿o 𝜋o𝜐 𝜅𝜆𝜂𝜌o𝜈𝜇𝜂𝜎𝛼𝜈 𝛼𝜋 𝜏𝜂𝜈 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜂 𝜏o𝜐.
A𝜐𝜏 𝜖𝜈𝛼𝜄 𝜇𝛼 𝛼𝜋 𝜏𝜄 𝛽𝛼𝜎𝜄𝜅𝜏𝜖𝜌𝜖 𝜏𝜖𝜒𝜈𝜄𝜅 𝜏𝜂 K𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 (Inheritance). O𝜄 𝜐𝜋o𝜅𝜆𝜎𝜖𝜄 𝛿𝜖𝜈 𝜅𝜆𝜂𝜌o𝜈o𝜇o𝜈
𝛼𝜋𝜆 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 (attributes) 𝜅𝛼𝜄 𝜇𝜖𝜃𝛿o𝜐 (methods), 𝛼𝜆𝜆 𝜇𝜋o𝜌o𝜈 𝜈𝛼 𝜉𝛼𝜈𝛼o𝜌𝜎o𝜐𝜈 𝜏𝜄 𝜇𝜖𝜃𝛿o𝜐 𝜋o𝜐 𝜅𝜆𝜂𝜌o𝜈𝜇𝜂𝜎𝛼𝜈,
𝜖𝜉𝜖𝜄𝛿𝜄𝜅𝜖o𝜈𝜏 𝜏𝜄.

A 𝜏o 𝛿o𝜇𝜖 𝜅𝛼𝜄 𝜎𝜏𝜂𝜈 𝜋𝜌𝜉𝜂:

8 Chapter 1. Contents:
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# Class Instances
my_dog = Dog()
my_cat = Cat()

my_dog.speak()
my_cat.speak()

To 𝛼𝜋o𝜏𝜆𝜖𝜎𝜇𝛼 𝜏o𝜐 𝜋𝛼𝜌𝛼𝜋𝜈𝜔 𝜅𝛿𝜄𝜅𝛼 𝜖𝜈𝛼𝜄:

Woof!
Meow!

Φ𝜐𝜎𝜄𝜅 o𝜄 𝜐𝜋o𝜅𝜆𝜎𝜖𝜄, 𝜖𝜅𝜏 𝛼𝜋 𝜏o 𝜈𝛼 𝜉𝛼𝜈𝛼o𝜌𝜎o𝜐𝜈 𝜏𝜄 𝜇𝜖𝜃𝛿o𝜐 𝜋o𝜐 𝜅𝜆𝜂𝜌o𝜈o𝜇o𝜈, 𝜇𝜋o𝜌o𝜈 𝜈𝛼 o𝜌𝜎o𝜐𝜈 𝜅𝛼𝜄 𝜈𝜖 𝜇𝜖𝜃𝛿o𝜐.
Π𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼 𝛿𝜖 𝜃𝛼 𝛿o𝜇𝜖 𝛾𝜄𝛼 𝛼𝜐𝜏 𝛾𝜄𝛼𝜏 𝜖𝜈𝛼𝜄 𝜇𝜆𝜆o𝜈 𝛼𝜋𝜆.

A𝜋𝜆 vs Πo𝜆𝜆𝛼𝜋𝜆 K𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 (Single vs Multiple Inheritance)

A𝜌𝛾 𝛾𝜌𝛾o𝜌𝛼 (𝜇𝜆𝜆o𝜈 𝛾𝜌𝛾o𝜌𝛼) 𝜃𝛼 𝛼𝜅o𝜎𝜖𝜏𝜖 𝜏o𝜈 𝜌o Πo𝜆𝜆𝛼𝜋𝜆 K𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 (Multiple Inheritance). H
𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 𝜋o𝜐 𝜒o𝜐𝜇𝜖 𝛿𝜖𝜄 𝜔 𝜏𝜌𝛼 𝜖𝜈𝛼𝜄 𝜂 𝜆𝜖𝛾𝜇𝜖𝜈𝜂 A𝜋𝜆 K𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 (Single Inheritance). H
𝛿𝜄𝛼𝜑o𝜌 𝜇𝜖𝜏𝛼𝜉 𝜏𝜂 𝛼𝜋𝜆 𝜅𝛼𝜄 𝜏𝜂 𝜋o𝜆𝜆𝛼𝜋𝜆 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 𝛾𝜅𝜖𝜄𝜏𝛼𝜄 𝜎𝜏o𝜈 𝛼𝜌𝜄𝜃𝜇 𝜏𝜔𝜈 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜖𝜔𝜈 𝜋o𝜐 𝜒𝜖𝜄
𝜇𝛼 𝜎𝜐𝛾𝜅𝜖𝜅𝜌𝜄𝜇𝜈𝜂 𝜐𝜋o𝜅𝜆𝜎𝜂. A𝜈 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜖 𝛼𝜋 𝜇𝛼 𝜇𝜈o 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜂 𝜏𝜏𝜖 𝜇𝜄𝜆𝜇𝜖 𝛾𝜄𝛼 𝛼𝜋𝜆 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼. A𝜈
𝜅𝜆𝜂𝜌o𝜈o𝜇𝜖 𝛼𝜋 𝛿o 𝜋𝜖𝜌𝜄𝜎𝜎𝜏𝜖𝜌𝜖 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜖𝜄, 𝜏𝜏𝜖 𝜇𝜄𝜆𝜇𝜖 𝛾𝜄𝛼 𝜋o𝜆𝜆𝛼𝜋𝜆.

𝜈𝛼 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼 𝜋o𝜆𝜆𝛼𝜋𝜆 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 𝜖𝜈𝛼𝜄 𝜏o 𝛼𝜅𝜆o𝜐𝜃o:

class BaseClass1():
pass

class BaseClass2():
pass

class DerivedClass(BaseClass1, BaseClass2):
pass

Warning: H 𝜋o𝜆𝜆𝛼𝜋𝜆 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 𝜖𝜈𝛼𝜄 𝜋𝜖𝜌𝜋𝜆o𝜅𝜂. To 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇 𝜇𝛼 𝛿𝜖𝜈 𝛼𝜈𝛼𝛿𝜖𝜄𝜅𝜈𝜖𝜄 𝜏𝜂 𝛿𝜐𝜎𝜅o𝜆𝛼
𝜏𝜂, 𝛼𝜆𝜆 𝜋𝜄𝜎𝜏𝜓𝜏𝜖 𝜇𝜖, 𝛿𝜖𝜈 𝜖𝜈𝛼𝜄 𝜖𝜅o𝜆o 𝜈𝛼 𝜏𝜂𝜈 𝜅𝜈𝜖𝜄 𝜈𝛼 𝜎𝜐𝜇𝜋𝜖𝜌𝜄𝜑𝜖𝜌𝜃𝜖 𝜎𝜔𝜎𝜏 . H 𝜒𝜌𝜎𝜂 𝜏𝜂 𝜋o𝜆𝜆𝛼𝜋𝜆
𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 𝜖𝜈𝛼𝜄 𝜎𝜐𝜈𝜃𝜔 𝜈𝛿𝜖𝜄𝜉𝜂 𝜅𝛼𝜅o design. A𝜐𝜏 𝜖𝜈𝛼𝜄 𝜅𝛼𝜄 o 𝜆𝛾o 𝜋o𝜐 𝜐𝜋𝜌𝜒o𝜐𝜈 𝜋o𝜆𝜆 𝛾𝜆𝜎𝜎𝜖
𝜋𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇o 𝜋o𝜐 𝜐𝜋o𝜎𝜏𝜂𝜌𝜁o𝜐𝜈 𝜇𝜈o 𝛼𝜋𝜆 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 (𝜋𝜒 Java). Σ𝜏𝜂𝜈 𝜋𝜆𝜖𝜄o𝜓𝜂𝜑𝛼 𝜏𝜔𝜈
𝜋𝜖𝜌𝜄𝜋𝜏𝜎𝜖𝜔𝜈, 𝜐𝜋𝜌𝜒𝜖𝜄 𝛼𝜋𝜆o𝜎𝜏𝜖𝜌o 𝜏𝜌𝜋o 𝜈𝛼 𝜅𝜈o𝜐𝜇𝜖 𝛼𝜐𝜏 𝜋o𝜐 𝜃𝜆o𝜐𝜇𝜖 𝛼𝜋 𝜏o 𝜈𝛼 𝜅𝛼𝜏𝛼𝜑𝛾o𝜐𝜇𝜖 𝜎𝜏𝜂𝜈 𝜋o𝜆𝜆𝛼𝜋𝜆
𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼. K𝛼𝜆 𝜖𝜈𝛼𝜄 𝜈𝛼 𝜏𝜂𝜈 𝛼𝜋o𝜑𝜖𝛾𝜖𝜏𝜖 (𝜖𝜅𝜏 𝜅𝛼𝜄 𝛼𝜈 𝜉𝜌𝜖𝜏𝜖 𝜏𝜄 𝜅𝜈𝜖𝜏𝜖, o𝜋𝜏𝜖 𝜇𝜆𝜆o𝜈 𝛿𝜖 𝜃𝛼 𝛿𝜄𝛼𝛽𝜁𝜖𝜏𝜖
𝛼𝜐𝜏 𝜏o 𝜅𝜖𝜇𝜖𝜈o :P).

Σ𝜏o 𝜎𝜂𝜇𝜖o 𝛼𝜐𝜏 , o𝜑𝜖𝜆o𝜐𝜇𝜖 𝜈𝛼 𝛿𝜄𝛼𝜎𝛼𝜑𝜂𝜈𝜎o𝜐𝜇𝜖 𝜏𝜄 𝜇𝛼 𝛼𝜆𝜆𝜂𝜆o𝜐𝜒𝛼 𝜅𝜆𝜎𝜖𝜔𝜈 𝜋o𝜐 𝛿𝜄𝛼𝛿o𝜒𝜄𝜅 𝜅𝜆𝜂𝜌o𝜈o𝜇o𝜈 𝜂 𝜇𝛼
𝜏𝜂𝜈 𝜆𝜆𝜂 𝛿𝜖𝜈 𝜖𝜈𝛼𝜄 𝜋o𝜆𝜆𝛼𝜋𝜆 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼. Π𝛼𝜌𝛼𝛿𝜖𝛾𝜇𝛼𝜏o 𝜒𝜌𝜂 𝜏o 𝛼𝜅𝜆o𝜐𝜃o 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼 𝜖𝜈𝛼𝜄 𝛼𝜋𝜆𝜐𝜏𝛼
𝜏𝜐𝜋𝜄𝜅 𝛼𝜋𝜆 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼:

class Animal():
pass

class Mamal(Animal):
pass

class Feline(Mamal):
pass

class Cat(Feline):
pass

1.1. A𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜖𝜈o𝜎𝜏𝜌𝛼𝜑 Π𝜌o𝛾𝜌𝛼𝜇𝜇𝛼𝜏𝜄𝜎𝜇 (Object-Oriented Programming) 9
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Θ𝛼 𝜇𝜋o𝜌o𝜎𝛼𝜇𝜖 𝜑𝜐𝜎𝜄𝜅 𝜈𝛼 𝜒o𝜐𝜇𝜖 𝜋o𝜆 𝜋𝜖𝜌𝜄𝜎𝜎𝜏𝜖𝜌𝜖 𝛼𝜋 𝜏𝜎𝜎𝜖𝜌𝜄 𝜅𝜆𝜎𝜖𝜄. T𝛼 𝛾𝜖𝜈𝜖𝛼𝜆o𝛾𝜄𝜅 𝛿𝜈𝜏𝜌𝛼 𝜏o𝜐 𝜁𝜔𝜄𝜅o 𝜅𝛼𝜄 𝜏o𝜐
𝜑𝜐𝜏𝜄𝜅o 𝛽𝛼𝜎𝜄𝜆𝜖o𝜐 𝛼𝜋o𝜏𝜖𝜆o𝜈 𝜋o𝜆 𝜒𝛼𝜌𝛼𝜅𝜏𝜂𝜌𝜄𝜎𝜏𝜄𝜅 𝜋𝛼𝜌𝛼𝛿𝜖𝛾𝜇𝛼𝜏𝛼 𝜏𝜏o𝜄o𝜐 𝜖𝛿o𝜐 𝛼𝜆𝜆𝜂𝜆o𝜐𝜒𝜄𝜈.

Π𝜏𝜖 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄o𝜇𝜖 𝜏𝜂𝜈 K𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼;

To 𝜃𝜖𝜇𝜖𝜆𝜄𝛿𝜖 𝛼𝜐𝜏 𝜖𝜌𝜏𝜂𝜇𝛼, 𝜖𝜐𝜏𝜐𝜒, 𝜒𝜖𝜄 𝜋𝜌𝛼 𝜋o𝜆 𝛼𝜋𝜆 𝛼𝜋𝜈𝜏𝜂𝜎𝜂. H (𝛼𝜋𝜆) K𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜖𝜏𝛼𝜄
𝜏𝛼𝜈 𝜒o𝜐𝜇𝜖 𝜇𝜄𝛼 𝛼𝜅o𝜆o𝜐𝜃𝛼 (𝜂 𝜄𝜖𝜌𝛼𝜌𝜒𝛼 𝛼𝜈 𝜋𝜌o𝜏𝜄𝜇𝜏𝜖) 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈 𝜏𝛼 o𝜋o𝛼 𝜋𝜂𝛾𝛼𝜈o𝜐𝜈 𝛼𝜋 𝜏o 𝛾𝜖𝜈𝜄𝜅𝜏𝜖𝜌o
𝜎𝜏o 𝜖𝜄𝛿𝜄𝜅𝜏𝜖𝜌o. To 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼 𝜇𝜖 𝜏𝜂 𝜋𝜌o𝜂𝛾o𝜇𝜖𝜈𝜂 𝜖𝜈𝜏𝜂𝜏𝛼 (Z𝛼 Θ𝜂𝜆𝛼𝜎𝜏𝜄𝜅 A𝜄𝜆o𝜐𝜌o𝜖𝜄𝛿 Γ𝜏𝜖) 𝜖𝜈𝛼𝜄 𝜋o𝜆
𝜒𝛼𝜌𝛼𝜅𝜏𝜂𝜌𝜄𝜎𝜏𝜄𝜅.

A𝜈 𝜇𝜖𝜆𝜖𝜏𝜎o𝜐𝜇𝜖 𝜏𝜄 𝜎𝜒𝜎𝜖𝜄 𝜇𝜖𝜏𝛼𝜉 𝜏𝜔𝜈 𝛿𝜄𝛼𝛿o𝜒𝜄𝜅𝜈 𝜅𝜆𝜎𝜖𝜔𝜈 𝜃𝛼 𝛿o𝜇𝜖 𝜏𝜄 𝜂 “𝜅𝜃𝜖 𝜐𝜋o𝜅𝜆𝜎𝜂 𝜖𝜈𝛼𝜄 𝜂 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜂 𝜏𝜂”.
∆𝜂𝜆𝛼𝛿:

M𝛼 Γ𝜏𝛼 𝜖𝜈𝛼𝜄 A𝜄𝜆o𝜐𝜌o𝜖𝜄𝛿.

𝜈𝛼 A𝜄𝜆o𝜐𝜌o𝜖𝜄𝛿 𝜖𝜈𝛼𝜄 Θ𝜂𝜆𝛼𝜎𝜏𝜄𝜅.

𝜈𝛼 Θ𝜂𝜆𝛼𝜎𝜏𝜄𝜅 𝜖𝜈𝛼𝜄 Zo.

H 𝜎𝜒𝜎𝜂 𝛼𝜐𝜏 𝜄𝜎𝜒𝜖𝜄 𝜒𝜄 𝜇𝜈o 𝛾𝜄𝛼 𝜏𝜂𝜈 𝛼𝜇𝜎𝜔 𝛼𝜈𝜏𝜖𝜌𝜂 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜂, 𝛼𝜆𝜆 𝛾𝜄𝛼 𝜅𝜃𝜖 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜂. ∆𝜂𝜆𝛼𝛿:

M𝛼 Γ𝜏𝛼 𝜖𝜈𝛼𝜄 A𝜄𝜆o𝜐𝜌o𝜖𝜄𝛿.

M𝜄𝛼 Γ𝜏𝛼 𝜖𝜈𝛼𝜄 𝜅𝛼𝜄 Θ𝜂𝜆𝛼𝜎𝜏𝜄𝜅.

M𝜄𝛼 Γ𝜏𝛼 𝜖𝜈𝛼𝜄 𝜅𝛼𝜄 Zo.

K𝜃𝜖 𝜑o𝜌 𝜋o𝜐 𝜒o𝜐𝜇𝜖 𝜇𝜄𝛼 𝜋𝛼𝜌𝜇o𝜄𝛼 𝜎𝜒𝜎𝜂 𝜇𝜖𝜏𝛼𝜉 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈𝜔𝜈, 𝛿𝜂𝜆𝛼𝛿 𝜇𝜋o𝜌o𝜇𝜖 𝜈𝛼 𝜋o𝜇𝜖 𝜏𝜄 𝜅𝜏𝜄 𝜖𝜈𝛼𝜄 𝜅𝜏𝜄 𝜆𝜆o
(is-a relationship) 𝜏𝜏𝜖 𝜇𝜋o𝜌o𝜇𝜖/𝜋𝜌𝜋𝜖𝜄 𝜈𝛼 𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜎o𝜐𝜇𝜖 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼. A𝜐𝜏 𝜇𝜔 𝛿𝜖𝜈 𝛼𝜋𝛼𝜈𝜏𝜖𝜄 𝜎𝜏o 𝛾𝜄𝛼𝜏
𝜈𝛼 𝜏o 𝜅𝜈o𝜐𝜇𝜖 𝛼𝜐𝜏 ... Γ𝜄𝛼𝜏 𝜈𝛼 𝜇𝜂𝜈 o𝜌𝜎o𝜐𝜇𝜖 𝜅𝛼𝜏𝜖𝜐𝜃𝜖𝛼𝜈 𝜏𝜂𝜈 𝜅𝜆𝜎𝜂 𝜏𝜂 Γ𝜏𝛼; Γ𝜄𝛼𝜏 𝜈𝛼 𝜇𝜋𝜖𝜌𝛿𝜖𝜐𝜇𝛼𝜎𝜏𝜖 𝜇𝜖 𝜅𝜆𝜎𝜖𝜄,
𝜐𝜋o𝜅𝜆𝜎𝜖𝜄 𝜅𝜏𝜆 𝜅𝜏𝜆;

H 𝛼𝜋𝜈𝜏𝜂𝜎𝜂 𝜖𝜈𝛼𝜄 𝜂 𝜖𝜉. A𝜈 𝜒o𝜐𝜇𝜖 𝜈𝛼 𝛼𝜎𝜒o𝜆𝜂𝜃o𝜇𝜖 𝜇𝜈o 𝜇𝜖 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 Γ𝜏𝛼 𝜏𝜏𝜖 𝛿𝜖𝜈 𝜇𝛼 𝜒𝜌𝜖𝜄𝜁o𝜈𝜏𝛼𝜄 𝜆𝛼 𝛼𝜐𝜏 .
A𝜈 𝜇𝜔 𝜒o𝜐𝜇𝜖 𝜈𝛼 𝜅𝛼𝜏𝛼𝜎𝜅𝜖𝜐𝜎o𝜐𝜇𝜖 Γ𝜏𝜖, Λ𝜄o𝜈𝜏𝜌𝜄𝛼, T𝛾𝜌𝜖𝜄 𝜅𝜏𝜆 𝜏𝜏𝜖 𝜏𝛼 o𝜑𝜆𝜂 𝛼𝜌𝜒𝜁o𝜐𝜈 𝜈𝛼 𝜑𝛼𝜈o𝜈𝜏𝛼𝜄. O𝜌𝜁o𝜐𝜇𝜖
𝛼𝜌𝜒𝜄𝜅 𝜏𝛼 𝜅o𝜄𝜈 𝜎𝜏o𝜄𝜒𝜖𝛼 𝜆𝜔𝜈 𝛼𝜐𝜏𝜈 𝜏𝜔𝜈 𝜅𝜆𝜎𝜖𝜔𝜈 𝜎𝜏𝜂𝜈 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜂 A𝜄𝜆o𝜐𝜌o𝜖𝜄𝛿, 𝜏𝜂𝜈 𝜅𝜆𝜂𝜌o𝜈o𝜇o𝜇𝜖 𝜅𝛼𝜄 𝜏𝜂𝜈
𝜖𝜉𝜖𝜄𝛿𝜄𝜅𝜖o𝜐𝜇𝜖 𝜅𝛼𝜏𝛼𝜆𝜆𝜆𝜔 𝜎𝜏𝜄 𝜐𝜋o𝜅𝜆𝜎𝜖𝜄.

A𝜈 𝜇𝜆𝜄𝜎𝜏𝛼 𝜖𝜅𝜏 𝛼𝜋 A𝜄𝜆o𝜐𝜌o𝜖𝜄𝛿 𝜒o𝜐𝜇𝜖 𝜈𝛼 𝜅𝛼𝜏𝛼𝜎𝜅𝜖𝜐𝜎o𝜐𝜇𝜖 𝜅𝛼𝜄 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 Σ𝜅𝜆o𝜐, A𝜆𝜖𝜋o, Λ𝜅o𝜐, 𝛼𝜆𝜆 𝜅𝛼𝜄
A𝜌𝜅o𝛿𝛼, A𝜆𝛾o𝜐, Φ𝜅𝜄𝛼 𝜅𝜏𝜆 𝜏𝜏𝜖 𝜂 𝜅𝜆𝜎𝜂 Θ𝜂𝜆𝛼𝜎𝜏𝜄𝜅 𝜅𝛼𝜏𝜖𝜐𝜃𝜖𝛼𝜈 𝛼𝜋o𝜅𝜏𝜖𝜄 𝜈𝜂𝜇𝛼.

M𝜖 𝜏o𝜈 𝛿𝜄o 𝜏𝜌𝜋o, 𝛼𝜈 𝜎𝜏o 𝜋𝜌𝛾𝜌𝛼𝜇𝜇 𝜇𝛼 𝜒𝜌𝜖𝜄𝛼𝜁𝜇𝛼𝜎𝜏𝜖 𝜅𝛼𝜄 Ψ𝜌𝜄𝛼 𝜈𝜏o𝜇𝛼 𝜅𝜏𝜆 𝜏𝜏𝜖 𝜂 𝜐𝜋𝜖𝜌𝜅𝜆𝜎𝜂 Zo 𝛽𝜌𝜎𝜅𝜖𝜄 𝜅𝛼𝜄
𝛼𝜐𝜏 𝜏𝜂 𝜃𝜎𝜂 𝜏𝜂. H 𝜅𝜃𝜖 𝜇𝛼 𝛼𝜋 𝜏𝜄 𝜅𝜆𝜎𝜖𝜄 Ψ𝜌𝜄, 𝜈𝜏o𝜇o 𝜅𝜏𝜆 𝜃𝛼 𝜒𝜖𝜄 𝜑𝜐𝜎𝜄𝜅 𝜏o 𝛿𝜄𝜅 𝜏𝜂 𝜄𝜖𝜌𝛼𝜌𝜒𝜄𝜅 𝛿𝜈𝜏𝜌o, 𝜎𝜏o o𝜋oo 𝜃𝛼
𝜖𝜉𝜖𝜄𝛿𝜄𝜅𝜖𝜖𝜏𝛼𝜄 𝜅𝛼𝜏𝛼𝜆𝜆𝜆𝜔.

Note: Σ𝜐𝜈o𝜓𝜁o𝜈𝜏𝛼, 𝜏𝛼𝜈 𝛾𝜄𝛼 𝛿o 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼 A 𝜅𝛼𝜄 B 𝜇𝜋o𝜌o𝜇𝜖 𝜈𝛼 𝜋o𝜇𝜖 𝜏𝜄 𝜏o A 𝜖𝜈𝛼𝜄 𝜏o B, 𝜏𝜏𝜖 𝜇𝜋o𝜌o𝜇𝜖 𝜈𝛼
𝜒𝜌𝜂𝜎𝜄𝜇o𝜋o𝜄𝜎o𝜐𝜇𝜖 𝜅𝜆𝜂𝜌o𝜈o𝜇𝜄𝜅𝜏𝜂𝜏𝛼.

Σ𝜈𝜃𝜖𝜎𝜂 (Composition)

T𝜄 𝜖𝜈𝛼𝜄 𝜂 Σ𝜈𝜃𝜖𝜎𝜂;

H Σ𝜈𝜃𝜖𝜎𝜂 (Composition) 𝜖𝜈𝛼𝜄 𝜂 𝛿𝜖𝜏𝜖𝜌𝜂 𝜏𝜖𝜒𝜈𝜄𝜅 𝜏o𝜐 OOP 𝜋o𝜐 𝜃𝛼 𝛼𝜈𝛼𝜋𝜏𝜉o𝜐𝜇𝜖.
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𝜋𝜔 𝜃𝛼 𝜃𝜐𝜇𝜎𝜏𝜖, 𝜖𝜒𝛼𝜇𝜖 𝛼𝜈𝛼𝜑𝜌𝜖𝜄 𝜋𝜌o𝜂𝛾o𝜐𝜇𝜈𝜔 𝜏𝜄 𝜐𝜋𝜌𝜒𝜖𝜄 𝜇𝜄𝛼 𝛼𝜈𝜏𝜄𝜎𝜏o𝜄𝜒𝛼 𝜇𝜖𝜏𝛼𝜉 𝜏𝜔𝜈 “𝜄𝛿𝜄o𝜏𝜏𝜔𝜈” (attributes) 𝜇𝜄𝛼
𝜅𝜆𝜎𝜂 𝜅𝛼𝜄 𝜏𝜔𝜈 “o𝜐𝜎𝜄𝛼𝜎𝜏𝜄𝜅𝜈” 𝜏𝜂 𝜑𝜐𝜎𝜄𝜅 𝛾𝜆𝜎𝜎𝛼. E𝜅𝜏 𝛼𝜋 𝛼𝜐𝜏 𝜇𝜔, 𝛼𝜈𝛼𝜑𝜌𝛼𝜇𝜖 𝜏𝜄 𝜅𝛼𝜄 𝜏𝛼 𝛿𝜄𝛼 𝜏𝛼 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼
(objects) 𝜖𝜈𝛼𝜄 “o𝜐𝜎𝜄𝛼𝜎𝜏𝜄𝜅”.

Σ𝜐𝜈𝛿𝜐𝜁o𝜈𝜏𝛼 𝜏𝜄 𝛿o 𝜋𝛼𝜌𝛼𝜋𝜈𝜔 𝜋𝜌o𝜏𝜎𝜖𝜄 𝜋𝜌o𝜅𝜋𝜏𝜖𝜄 𝜏𝜄:

o𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 (attributes) 𝜖𝜈 𝛼𝜈𝜏𝜄𝜅𝜖𝜄𝜇𝜈o𝜐 𝜖𝜈𝛼𝜄 𝜅𝛼𝜄 𝛼𝜐𝜏 𝜇𝜖 𝜏𝜂 𝜎𝜖𝜄𝜌 𝜏o𝜐 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈𝛼!

H 𝜋𝛼𝜌𝛼𝜏𝜌𝜂𝜎𝜂 𝛼𝜐𝜏 𝜖𝜈𝛼𝜄 𝜂 𝛽𝛼𝜎𝜄𝜅 𝜄𝛿𝛼 𝜋𝜎𝜔 𝛼𝜋 𝜏𝜂𝜈 𝜏𝜖𝜒𝜈𝜄𝜅 𝜏𝜂 Σ𝜈𝜃𝜖𝜎𝜂.

H Σ𝜈𝜃𝜖𝜎𝜂 𝜎𝜏𝜂𝜈 𝜋𝜌𝜉𝜂

A 𝛿o𝜇𝜖 𝜈𝛼 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼. A 𝜎𝜅𝜖𝜑𝜏o𝜇𝜖 𝜇𝜄𝛼 𝜇𝜂𝜒𝛼𝜈 𝛼𝜐𝜏o𝜅𝜄𝜈𝜏o𝜐. H 𝜇𝜂𝜒𝛼𝜈 𝛼𝜐𝜏 𝛼𝜋o𝜏𝜖𝜆𝜖𝜏𝛼𝜄 𝛼𝜋 𝜋o𝜆𝜆 𝜖𝜉𝛼𝜌𝜏𝜇𝛼𝜏𝛼.
K𝜆𝜄𝜈𝛿𝜌o𝜄, 𝛽𝛼𝜆𝛽𝛿𝜖, 𝜋𝜄𝜎𝜏𝜈𝜄𝛼, 𝜇𝜋o𝜐𝜁 𝜖𝜈𝛼𝜄 𝜇𝜖𝜌𝜄𝜅 𝜇𝜈o 𝛼𝜋 𝛼𝜐𝜏 . H 𝜎𝜒𝜎𝜂 𝜋o𝜐 𝜎𝜐𝜈𝛿𝜖𝜄 𝜏𝜂𝜈 𝜇𝜂𝜒𝛼𝜈 𝜇𝜖 𝜏𝛼 𝜖𝜉𝛼𝜌𝜏𝜇𝛼𝜏
𝜏𝜂 𝜖𝜈𝛼𝜄 𝜂 𝜖𝜉:

H M𝜂𝜒𝛼𝜈 𝜒𝜖𝜄 𝜏o𝜐 𝜅𝜐𝜆𝜈𝛿𝜌o𝜐.

H M𝜂𝜒𝛼𝜈 𝜒𝜖𝜄 𝜏𝜄 𝛽𝛼𝜆𝛽𝛿𝜖.

H M𝜂𝜒𝛼𝜈 𝜒𝜖𝜄 𝜏𝛼 𝜋𝜄𝜎𝜏𝜈𝜄𝛼.

∆𝜂𝜆𝛼𝛿, 𝜂 𝜇𝜂𝜒𝛼𝜈 𝜒𝜖𝜄 𝜖𝜉𝛼𝜌𝜏𝜇𝛼𝜏𝛼-𝜄𝛿𝜄𝜏𝜂𝜏𝜖, 𝜏o 𝜅𝛼𝜃𝜈𝛼 𝛼𝜋 𝜏𝛼 o𝜋o𝛼 𝜖𝜈𝛼𝜄 𝜈𝛼 𝜉𝜖𝜒𝜔𝜌𝜄𝜎𝜏 𝛼𝜈𝜏𝜄𝜅𝜖𝜇𝜖𝜈o (object).
Σ𝜏𝜂𝜈 o𝜌o𝜆o𝛾𝛼 𝜏o𝜐 OOP 𝛼𝜐𝜏o 𝜏o𝜐 𝜖𝛿o𝜐 𝜂 𝜎𝜒𝜎𝜂 o𝜈o𝜇𝜁𝜖𝜏𝛼𝜄 “has-a relationship”. A 𝜏o 𝛿o𝜇𝜖 𝜅𝛼𝜄 𝜎𝜏𝜂𝜈 𝜋𝜌𝜉𝜂:

class Piston():
pass

class Valves():
pass

class Cylinders():
pass

class Engine():
pistons = Pistons()
valves = Valves()
cylinders = Cylinders()

𝜋𝜔 𝛽𝜆𝜋o𝜐𝜇𝜖 o𝜄 𝜄𝛿𝜄𝜏𝜂𝜏𝜖 (attributes) 𝜏𝜂 M𝜂𝜒𝛼𝜈 𝜖𝜈𝛼𝜄 instances 𝜇𝜄𝛼 𝜆𝜆𝜂 𝜅𝜆𝜎𝜂. Σ𝜏o 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼 𝛼𝜐𝜏 o𝜄 𝜅𝜆𝜎𝜖𝜄
Π𝜄𝜎𝜏o𝜈𝜄o, B𝛼𝜆𝛽𝛿𝛼 𝜅𝛼𝜄 K𝜐𝜆𝜈𝛿𝜌o𝜐 𝛿𝜖𝜈 𝜒o𝜐𝜈 𝛿𝜄𝜅 𝜏o𝜐 𝜄𝛿𝜄𝜏𝜂𝜏𝜖/𝜇𝜖𝜃𝛿o𝜐, 𝛼𝜐𝜏 𝜇𝜔 𝜒𝜖𝜄 𝛾𝜈𝜖𝜄 𝜅𝛼𝜃𝛼𝜌 𝛾𝜄𝛼 𝜆𝛾o𝜐
𝛼𝜋𝜆𝜏𝜂𝜏𝛼. ∆𝜖𝜈 𝜐𝜋𝜌𝜒𝜖𝜄 𝜅𝛼𝜈𝜈𝛼 𝜏𝜏o𝜄o𝜐 𝜏𝜋o𝜐 𝜋𝜖𝜌𝜄o𝜌𝜄𝜎𝜇. A 𝛿o𝜇𝜖 𝜈𝛼 𝛼𝜅𝜇𝛼 𝜋𝛼𝜌𝛿𝜖𝜄𝛾𝜇𝛼:

class Tire():
size
max_pressure

class Engine():
cubic_capacity
engine_type

class Car():
model
color

tires = Tire(size=18, max_pressure=30)
engine = Engine(type="V8", cubic_capacity=1800)

Λo𝛾𝜄𝜅 𝜋𝜆o𝜈 𝛿𝜖𝜈 𝜒𝜌𝜖𝜄𝜁o𝜈𝜏𝛼𝜄 𝜋o𝜆𝜆 𝜖𝜉𝜂𝛾𝜎𝜖𝜄. 𝜈𝛼 𝛼𝜐𝜏o𝜅𝜈𝜂𝜏o 𝜒𝜖𝜄 𝜖𝜆𝛼𝜎𝜏𝜄𝜅 𝜅𝛼𝜄 𝜇𝜂𝜒𝛼𝜈. O𝜌𝜁o𝜐𝜇𝜖 𝛼𝜌𝜒𝜄𝜅 𝜆o𝜄𝜋𝜈 𝜏𝜄
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