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INTRODUCTION

About This Course

Welcome to 'Python for Beginners: Full Course'. This guide accompanies your structured learning path to
mastering one of the world's most popular programming languages. Python is versatile. It powers
everything from web applications and data analysis to artificial intelligence and automation. Learning

Python opens many doors in technology.

This course teaches you to write clean, working Python code. You will master core concepts such as
variables, loops, functions, and object-oriented programming. You will also learn to work with files,

modules, and external libraries. The goal is to build small programs with confidence from day one.

This learning path is organized into 8 modules and 60 lessons. These are taught by Telusko, an
experienced instructor. MegaCourse provides the structure, clear learning outcomes, and progress
tracking. We also offer a shareable certificate of completion. This combination ensures a comprehensive
and effective learning experience.

Course Facts

FORMAT 8 modules - 60 lessons

VIDEO About 8 hr 9 min

INSTRUCTION

LEVEL Beginner

CATEGORY Development

INSTRUCTOR Telusko

CERTIFICATE Included with course completion on MegaCourse

COURSE HOME megacourse.app/courses/python-for-beginners-full-course

What You Will Learn

» Write clean, functional Python code from your first lesson.

» Master core programming concepts such as variables, loops, and functions.
« Apply object-oriented programming principles to structure your code.

» Work effectively with files, modules, and external Python libraries.

 Build small, practical Python programs with growing confidence.
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Who This Course Is For

This course is designed for absolute beginners in programming. No prior coding experience or technical
background is assumed. If you are new to software development and want to learn a powerful, widely used

language, this course is for you.

The only prerequisites are a computer with internet access and a curious mind. A willingness to learn and

experiment will greatly assist your progress.

Before You Start

* You will need a computer with an internet connection.
» No prior programming experience is required for this course.

A curious mind and a willingness to practice are beneficial.

How to Use This Guide

This study guide is designed to complement the video lessons. For each module, we recommend watching
all video lessons first. Then, use this guide to review key concepts, work through examples, and complete

practice exercises. This approach reinforces your understanding before moving to the next topic.

Pace yourself according to your schedule. Many students find it effective to complete one or two modules
per week. Regular, consistent study sessions are more beneficial than infrequent long ones. Use the review
questions at the end of each section to test your comprehension. The glossary provides definitions for

important programming terms.
To maximize your learning;:

» Watch each lesson's video completely.
o Read the corresponding section in this guide.
» Complete all practice exercises.

o Experiment with the code examples on your own computer.
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CHAPTER 1

Getting Started with Python

Welcome to Chapter 1 of the official study guide for "Python for Beginners: Full Course." This
chapter introduces you to the world of Python programming. You will learn what Python is, how to

set up your development environment, and how to write your very first Python programs.

This chapter also covers Python's fundamental building blocks: variables and various data
structures. You will master how to store and organize data using lists, tuples, sets, and dictionaries.

By the end of this chapter, you will have a solid foundation for writing clean, working Python code.

Introduction to Python and Setup

Covers: #0 Python for Beginners | Programming Tutorial - #1 Python Tutorial for Beginners | Introduction to Python - #2 Python Tutorial
for Beginners | Python Installation | PyCharm - #3 Python Tutorial for Beginners | Getting Started with Python

Python is a widely popular, high-level programming language known for its readability and versatility. It is
used in web development, data science, artificial intelligence, automation, and more. Its clear syntax,
which often resembles plain English, makes it an excellent choice for beginners learning to code. Python

allows you to write powerful programs with fewer lines of code compared to many other languages.

To begin programming in Python, you first need to install the Python interpreter on your computer. This
software translates your Python code into instructions your computer can understand. You can download
the latest stable version of Python from the official website, python.org. The installation process typically
involves running an installer and ensuring that Python is added to your system's PATH environment
variable. Adding Python to PATH allows you to run Python commands directly from your command line

or terminal.

While you can write Python code in any text editor, an Integrated Development Environment (IDE)
significantly enhances the coding experience. An IDE provides features like code auto-completion, syntax
highlighting, debugging tools, and project management. PyCharm is a popular and powerful IDE
specifically designed for Python development. It comes in a free Community Edition, which is sufficient
for beginners. Installing PyCharm involves downloading the installer from the JetBrains website and
following the setup wizard. After installation, you can create a new Python project, which sets up a
structured environment for your code files.

Once Python and PyCharm are installed, you are ready to write your first program. A traditional first
program is "Hello, World!" This simple program demonstrates how to print text to the console. In

PyCharm, create a new Python file (e.g., hello.py) within your project. Type the following line of code:

print("Hello, World!'")

To run this program, right-click anywhere in the code editor and select 'Run 'hello" or use the run button
in the toolbar. You will see "Hello, World!" displayed in the output window at the bottom of PyCharm.
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This print() function is fundamental for displaying information and debugging your code. It outputs the

specified content to the standard output, typically your console.

Common mistakes during setup include not adding Python to the PATH, which causes the system to not
recognize the python command. Another issue can be incorrect project configuration in PyCharm, leading
to Python interpreter errors. Always verify your Python installation by opening a terminal and typing
python —-version to confirm it is installed correctly.

Practice

Install Python on your computer. Then, install PyCharm Community Edition. Create a new project in

PyCharm and write a Python file that prints your name to the console. Run the program to see the output.

Variables and Fundamental Data Types

Covers: #4 Python Tutorial for Beginners | Variables in Python

In programming, a variable acts as a named container that holds a value. Think of it as a label attached to
a piece of data. Variables allow you to store information and refer to it later by its name. This makes your
code more readable and flexible, as you can change the value a variable holds without rewriting the entire

program.

In Python, you create a variable by giving it a name and assigning a value to it using the assignment

operator, which is the equals sign (=). For example:

message = "Welcome to Python"
score = 100
is_active = True

Here, message is a variable holding a string value, score holds an integer, and is_active holds a boolean
value. Python is dynamically typed, meaning you do not need to declare the variable's type explicitly.
Python infers the type based on the value you assign. You can even reassign a variable to hold a value of a
different type:

item_count =5
print(item_count) # Output: 5

item_count = "five"
print(item_count) # Output: five

Python supports several fundamental data types. The most common ones include:

o Integers (int): Whole numbers, positive or negative, without decimal points (e.g., 10, -5, 0).
» Floating-point numbers ( float): Numbers with a decimal point (e.g., 3.14, 2.5, -0.01).

o Strings (str): Sequences of characters, enclosed in single quotes (') or double quotes (") (e.g.,
'hello', "Python").
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» Booleans (bool): Represent truth values, either True or False. These are often used in conditional

statements.

You can use the built-in type() function to check the data type of any variable:

price = 19.99
product_name
is_available

IILaptopll
True

print(type(price)) # Output: <class 'float's>
print(type(product_name)) # Output: <class 'str's
print(type(is_available)) # Output: <class 'bool'>

When naming variables, follow these rules:

o Variable names must start with a letter or an underscore (_). They cannot start with a number.
» Variable names can only contain alphanumeric characters (A-z, 0-9, and _).

e Variable names are case-sensitive (age is different from Age).

o Avoid using Python's reserved keywords (like if, for, while) as variable names.

Python programmers typically use snake_case for variable names, where words are lowercase and

separated by underscores (e.g., user_age, total_price). This improves readability.

Common mistakes include using invalid characters in variable names, starting a variable name with a
number, or accidentally overwriting a variable's value when it was not intended. Always choose descriptive

names to make your code clear.

Practice

Create three variables: one for your favorite number (integer), one for your favorite color (string), and one
to indicate if you like programming (boolean). Print the value and the data type of each variable.

Python Collections: Lists

Covers: #5 Python Tutorial for Beginners | List in Python

As your programs become more complex, you will need to store collections of data rather than just single
values. Python offers several built-in data structures for this purpose. The first and most versatile
collection type you will learn is the list. A list is an ordered, mutable collection of items. "Ordered" means
the items have a defined sequence, and you can access them by their position. "Mutable" means you can

change, add, or remove items after the list has been created.

You create a list by enclosing a comma-separated sequence of items within square brackets ( [1). Items in
a list can be of different data types.

my_list = [10, 20, 30, 40, 50]
names = ["Alice", "Bob", "Charlie"]
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[1, "hello", True, 3.14]
[

mixed_data
empty_Tlist

You access individual items in a list using their index. Python lists are zero-indexed, meaning the first
item is at index o, the second at index 1, and so on. You can also use negative indices to access items from
the end of the list, where -1 refers to the last item, -2 to the second to last, and so forth.

fruits = ["apple", "banana", "cherry", "date"]
print(fruits[@]) # Output: apple
print(fruits[2]) # Output: cherry
print(fruits[-1]) # Output: date

Slicing allows you to extract a portion of a list. You specify a start index and an end index (exclusive)
separated by a colon (: ). If you omit the start index, it defaults to 0. If you omit the end index, it defaults
to the end of the list.

numbers = [1, 2, 3, 4, 5, 6, 7]

print(numbers[1:4]) # Output: [2, 3, 4]

print(numbers[:3]) # Output: [1, 2, 3]

print(numbers([4:]) # Output: [5, 6, 7]

print(numbers([:]) # Output: [1, 2, 3, 4, 5, 6, 7] (a copy of the list)

Since lists are mutable, you can change their contents. You can modify an item by assigning a new value to

its index:

colors = ["red", "green", "blue"]
colors[1] = "yellow"
print(colors) # Output: ['red', 'yellow', 'blue'l

You can add items to a list using append() to add to the end, or insert() to add at a specific index:

colors.append("purple")
print(colors) # Output: ['red', 'yellow', 'blue', 'purple'l

colors.insert(1, "orange")
print(colors) # Output: ['red', 'orange', 'yellow', 'blue', 'purple'l]

To remove items, you can use remove() to specify the value to remove, pop() to remove an item by index
(and return its value), or the del statement to remove an item by index or a slice.

colors. remove("yellow")
print(colors) # Output: ['red', 'orange', 'blue', 'purple'l

popped_color = colors.pop(@) # Removes 'red' at index @
print(popped_color) # Output: red
print(colors) # Output: ['orange', 'blue', 'purple']

del colors[1] # Removes 'blue' at index 1
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print(colors) # Output: ['orange', 'purple'l

del colors # Deletes the entire list variable
# print(colors) # This would cause a NameError

Other useful list operations include len() to get the number of items, + to concatenate lists, and * to
repeat a list. You can also check if an item is in a list using the in operator.

listl = [1, 2]

list2 [3, 4]

combined_list = listl + list2
print(combined_list) # Output: [1, 2, 3, 4]

repeated_list = [0] * 3
print(repeated_list) # Output: [0, 0, 0]

print("banana" in ["apple", 'banana"]) # Output: True

Common mistakes with lists include IndexError when trying to access an index that does not exist, and
ValueError when remove() cannot find the specified item. Always ensure your indices are within the

valid range and that the item you are removing actually exists.

Practice

Create a list of your top five favorite movies. Add a new movie to the end of the list. Insert another movie
at the second position. Remove the third movie from the list. Finally, print the updated list and the

number of movies it contains.

Python Collections: Tuples and Sets

Covers: #6 Python Tutorial for Beginners | Tuple | Set in Python

Beyond lists, Python provides other powerful collection types, each suited for different scenarios. This
section covers tuples and sets, highlighting their unique characteristics and common uses.

Tuples

A tuple is an ordered collection of items, similar to a list. The key difference is that tuples are immutable,
meaning their contents cannot be changed after creation. Once a tuple is defined, you cannot add, remove,
or modify its elements. This immutability makes tuples suitable for storing data that should remain

constant, such as coordinates, database records, or configuration settings.

You create a tuple by enclosing a comma-separated sequence of items within parentheses ( () ):
coordinates = (10.0, 20.0)
rgb_color = ("red", "green", "blue")

single_item_tuple = (5,)
empty_tuple = ()
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Notice the comma after 5 in single_item_tuple. This comma is essential to distinguish it from a simple

parenthesized expression. Without the comma, (5) would just be the number 5.

Accessing elements in a tuple works exactly like lists, using zero-based indexing and slicing:

my_tuple = ("alpha", "beta", "gamma", "delta")
print(my_tuplel1]) # Output: beta
print(my_tuple[1:3]) # Output: ('beta', 'gamma‘)

Attempting to modify a tuple will result in a TypeError:

# my_tuple[@] = "new_alpha" # This would cause a TypeError

Tuples can also be used for unpacking, where you assign the elements of a tuple to multiple variables at

once. This is particularly useful when functions return multiple values.

X, Yy = coordinates
print(x) # Output: 10.0
print(y) # Output: 20.0

Sets

A set is an unordered collection of unique items. This means two things: the items in a set do not have a
defined order (you cannot access them by index), and a set automatically removes any duplicate items.
Sets are highly efficient for tasks like checking for membership, removing duplicates from a list, and

performing mathematical set operations like union, intersection, and difference.

You create a set by enclosing a comma-separated sequence of items within curly braces ({}) or by using
the set() constructor. Note that an empty set must be created using set(), as {} creates an empty
dictionary.

my_set = {1, 2, 3, 2, 1} # Duplicates are automatically removed
print(my_set) # Output: {1, 2, 3} (order may vary)

names_set = set(["Alice", "Bob", "Alice"l)
print(names_set) # Output: {'Bob', 'Alice'} (order may vary)

empty_set = set()

You can add items to a set using the add() method and remove items using remove() or discard().

remove() raises a KeyError if the item is not found, while discard() does not.

my_set.add(4)
print(my_set) # Output: {1, 2, 3, 4}

my_set.remove(2)
print(my_set) # Output: {1, 3, 4}
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my_set.discard(5) # No error, 5 is not in the set

Sets support common mathematical set operations:

{1I 2! 3' 4}
{3, 4, 5, 6}

set_a
set_b

print(set_a.union(set_b)) # Items in A or B: {1, 2, 3, 4, 5, 6}
print(set_a.intersection(set_b)) # Items in both A and B: {3, 4}
print(set_a.difference(set_b)) # Items in A but not in B: {1, 2}
print(set_b.difference(set_a)) # Items in B but not in A: {5, 6}

Common mistakes with tuples include attempting to modify them, leading to TypeError. For sets, a
common mistake is assuming they maintain insertion order, which they do not. Also, remember to use
set() for an empty set, not {}.

Practice

Create a tuple representing the coordinates (latitude, longitude) of your city. Try to change one of the
coordinate values and observe the error. Next, create a list of numbers with some duplicates, then convert

it to a set to see the duplicates removed. Perform a union operation between two sets of your choice.

Python Collections: Dictionaries

Covers: Dictionary in Python

The final fundamental collection type you will learn in this chapter is the dictionary. A dictionary is an
unordered collection of key-value pairs. Unlike lists and tuples, which use numerical indices, dictionaries
use unique, immutable keys to access their associated values. Think of a dictionary like a real-world

dictionary where each word (the key) has a definition (the value).

Dictionaries are incredibly useful for storing data where each piece of information has a specific label. For
example, you might use a dictionary to store a person's details (name, age, city) or product information
(ID, name, price).

You create a dictionary by enclosing a comma-separated sequence of key: value pairs within curly braces
({}). Keys must be unique and immutable data types, such as strings, numbers, or tuples. Values can be of
any data type and do not need to be unique.

person = {

"name": "Alice",
"age": 30,

"city": "New York"
¥

product = {

"id": "Poo1",
"name": "Laptop",
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"in_stock": True

}

empty_dict = {}

You access values in a dictionary by referring to their corresponding key, enclosed in square brackets. This
is similar to accessing list elements by index, but you use the key instead of a numerical position.

print(person["name"]) # Output: Alice
print(product["price"]) # Output: 1200.0

If you try to access a key that does not exist, Python will raise a KeyError. To avoid this, you can use the
get() method, which returns None (or a specified default value) if the key is not found, instead of an

error.

print(person.get("age")) # Output: 30
print(person.get("country")) # Output: None
print(person.get("country", "USA")) # Output: USA (default value)

You can add new key-value pairs to a dictionary or modify existing ones by assigning a value to a key. If
the key already exists, its value is updated. If it does not exist, a new pair is added.

person["email™] = "alice@example.com" # Adds a new key-value pair
print(person) # Output: {'name': 'Alice', 'age': 30, 'city': 'New York', 'email':
'alice@example.com'}

person["age"] = 31 # Modifies an existing value
print(person) # Output: {'name': 'Alice', 'age': 31, 'city': 'New York', 'email':
'alice@example.com'}

To remove key-value pairs, you can use the del statement or the pop() method. pop() also returns the
value associated with the removed key.

del person["city"]
print(person) # Output: {'name': 'Alice', 'age': 31, 'email': 'alice@example.com'}

removed_email = person.pop("email")
print(removed_email) # Output: alice@example.com
print(person) # Output: {'name': 'Alice', 'age': 31}

Dictionaries also provide methods to retrieve all keys, all values, or all key-value pairs as view objects:

print(product.keys()) # Output: dict_keys(['id', 'name', 'price', 'in_stock'])
print(product.values()) # Output: dict_values(['P@01', 'Laptop', 1200.0, Truel)
print(product.items()) # Output: dict_items([('id', 'P@@1'), ('name', 'Laptop'), ('price’,
1200.0), ('in_stock', True)l)
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You can check if a key exists in a dictionary using the in operator:

print("name" in person) # Output: True
print("country" in person) # Output: False

Common mistakes with dictionaries include KeyError when trying to access a non-existent key. Another
mistake is attempting to use a mutable object (like a list) as a key, which will result in a TypeError

because dictionary keys must be immutable. Always ensure your keys are unique and of an immutable

type.

Practice

Create a dictionary to store information about a book: its title, author, and publication year. Add a new
key-value pair for the book's genre. Update the publication year. Print the book's title and author. Finally,
print all the keys in your dictionary.

KEY TAKEAWAYS

» Python is a popular, readable, and versatile programming language, ideal for beginners.

 Installing Python and an Integrated Development Environment (IDE) like PyCharm provides

the necessary tools for writing code.

» Variables are named containers for storing data, and Python handles various fundamental data

types such as integers, floats, strings, and booleans.

» Lists are ordered, mutable collections of items, allowing for flexible data storage and

manipulation using indices.
o Tuples are ordered, immutable collections, suitable for data that should remain constant.

 Sets are unordered collections of unique items, useful for membership testing and removing

duplicates.

» Dictionaries store data as key-value pairs, providing efficient data retrieval using unique,

immutable keys.

CHECK YOUR UNDERSTANDING
Answer these before moving on. Model answers are in the Answer Key at the back of this guide.
1. What is the primary purpose of an IDE like PyCharm in Python programming?
2. Explain the concept of a variable in Python and name two fundamental data types.
3. What is the key difference between a Python list and a Python tuple?
4. How do sets handle duplicate elements, and what is a common use case for them?

5. Describe how data is stored and accessed in a Python dictionary.
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CHAPTER 2

Section 2

Chapter 2 builds on your foundational understanding of Python by guiding you through essential
setup procedures, core data handling, and basic operations. You will learn how to configure your
development environment, understand Python's fundamental data types, and use various operators
to manipulate data. This chapter is crucial for establishing a solid base, enabling you to write clean,

working Python code from day one.

Setting Up Your Python Environment

Covers: #7 Python Tutorial for Beginners | Python Set Path in Windows and Help - #8 Python Tutorial for Beginners | Python Editor |
Sublime Text - #13 Python Tutorial for Beginners | IDLE Previous Command | Clear Screen?

This chapter begins by guiding you through essential setup procedures and tools for your Python
development. A proper environment ensures you can write and execute your code efficiently. We will
cover how to ensure Python is accessible from your command line, how to use Python's built-in help

system, and how to work with code editors like Sublime Text and Python's default IDLE environment.

Making Python Accessible: The PATH Environment Variable

When you type python into your command prompt or terminal, your operating system needs to know
where the python.exe (or python3 on Linux/macOS) executable file is located. This information is stored
in a system setting called the PATH environment variable. If Python's installation directory is not included

in your system's PATH, you will receive an error message stating that the command is not recognized.

To check if Python is in your PATH, open a command prompt (Windows) or terminal (Linux/macOS) and

type:

python —-version

If you see a Python version number, Python is correctly configured. If not, you will need to add Python's
installation directory to your system's PATH. On Windows, this often involves navigating to System
Properties, Environment Variables, and editing the Path variable to include the path to your Python
executable and its Scripts subdirectory. For most installations, checking the "Add Python to PATH" option

during installation handles this automatically.

Getting Help Directly in Python

Python has an excellent built-in help system accessible directly from its interactive shell. This is invaluable

for quickly looking up documentation for modules, functions, or types without needing internet access.

To use the help system, simply type help() in the Python interpreter. This puts you into the help utility.

You can then type the name of a module, keyword, or topic to view its documentation. For example, to
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learn about the str type, you would type str and press Enter. To exit the help utility, type quit and
press Enter.

You can also get help on a specific item without entering the utility, by passing the item as an argument to
help() :

help(print)
help(list.append)

This will display the documentation for the print function or the append method of lists, respectively.

Choosing a Code Editor: Sublime Text and IDLE

While you can write Python code in any text editor, dedicated code editors offer features that significantly
improve your coding experience. These features include syntax highlighting, which color-codes different

parts of your code to improve readability, and auto-completion, which suggests code as you type.

Python comes with its own Integrated Development and Learning Environment, called IDLE. IDLE
includes a shell where you can execute Python commands interactively and a basic text editor for writing
and saving scripts. It is a good starting point for beginners.

Many developers prefer more feature-rich editors. Sublime Text, mentioned in the course, is a popular
choice known for its speed, efficiency, and extensive plugin ecosystem. Other popular options include VS
Code and PyCharm. The choice of editor often comes down to personal preference and project needs. For

this course, any editor that allows you to write and save Python files will suffice.

Working with IDLE: Command History and Screen Management

When using the IDLE interactive shell, you can easily recall previous commands. Pressing Alt+P (or
Option-P on macOS) brings up the previous command, and Alt-N (or Option-N on macOS) moves to the

next command in your history. This saves time by letting you reuse or modify past inputs.

Unlike a standard command prompt or terminal, IDLE's interactive shell does not have a direct command
to "clear the screen" in the same way. The output simply scrolls up. If you need a clean slate, you can
restart the IDLE shell by going to "Shell" -> "Restart Shell” in the menu.

If you are running Python scripts in a system terminal and want to clear the screen programmatically, you
can use the os module. For Windows, use os.system('cls"') . For Linux or macOS, use
os.system('clear') . Remember, this clears the terminal window where your script runs, not the IDLE
shell itself.

import os

# For Windows
# os.system('cls"')

# For Linux/mac0S
# os.system('clear"')
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print("Screen cleared (if run in a system terminal).")

This first section provides the foundational knowledge for setting up your development environment and

using basic help and editor features.

Variables and Data Types

Covers: #9 Python Tutorial for Beginners | More on Variables in Python - #10 Python Tutorial for Beginners | Data Types in Python

Understanding how to store and manipulate data is fundamental to programming. In Python, you work
with data primarily through variables and various data types. This section explains how variables function,

introduces Python's core data types, and shows how to use them effectively.

Understanding Variables

A variable is a named storage location in your computer's memory that holds a value. Think of it as a label
or a box where you can put data. In Python, you create a variable by assigning a value to a name using the

assignment operator (=).

For example:

age = 30
name = "Alice"
is_student = True

Here, age, name, and is_student are variables. Python is dynamically typed, which means you do not
need to declare the variable's type before assigning a value. Python automatically determines the type

based on the value you assign. You can also reassign a variable to a new value, even of a different type:

score = 100
print(score) # Output: 100

score = "A+"
print(score) # Output: A+

Good variable names are descriptive and follow Python's naming conventions, typically snake_case
(lowercase words separated by underscores). Names should start with a letter or an underscore, and can

contain letters, numbers, and underscores. They cannot start with a number.

Python's Core Data Types

Python provides several built-in data types to handle different kinds of information. Knowing these types

helps you understand how Python stores and processes your data.

Integers (int)
Integers are whole numbers, positive or negative, without any decimal point. They can be of arbitrary size,

limited only by your system's memory.
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num_students = 25
year = 2023
negative_number = -100

Floating-Point Numbers (float)

Floats represent real numbers, numbers with a decimal point. They are used when you need to store

fractional values or very large/small numbers.

price = 19.99
temperature = 98.6

pi = 3.14159

Strings (str)

Strings are sequences of characters, used for text. You can define strings using single quotes ('..."),
double quotes ("..."), or triplequotes (' '...""" or """...""") for multi-line strings.

greeting = "Hello, Python!"
city = 'New York'
multiline_text = """This is a
multi-line string example."""

Booleans (bool)

Booleans represent truth values: True or False. These are fundamental for control flow and logical

operations. Note that True and False must be capitalized.

is_active = True
has_permission = False

Checking a Variable's Type

You can determine the data type of any variable using the built-in type() function:

my_integer = 10
my_float = 3.14
my_string = "Python"
my_boolean = True

print(type(my_integer)) # Output: <class 'int'>
print(type(my_float)) # Output: <class 'float'>
print(type(my_string)) # Output: <class 'str's>

print(type(my_boolean)) # Output: <class 'bool'>

Common Mistakes with Data Types

A common mistake for beginners is attempting to perform operations between incompatible data types.
For example, you cannot directly add a string and an integer:
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# This will cause a TypeError
# result = "The answer is: " + 5

Python will raise a TypeError because it does not know how to combine a string and an integer using the

+ operator in this context. You would need to convert the integer to a string first:

result = "The answer is: " + str(5)
print(result) # Output: The answer is: 5

Understanding variables and data types is crucial. Practice creating variables with different types and

using type() to verify them. This solidifies your grasp of how Python manages data.

Operators and Number System Conversion

Covers: #11 Python Tutorial for Beginners | Operators in Python - #12 Python Tutorial for Beginners | Number System Conversion in
Python

Operators are special symbols that perform operations on values and variables. They are essential for
calculations, comparisons, and combining conditions in your programs. This section covers Python's

various operator types and explains how to convert numbers between different number systems.

Python Operators

Python supports several categories of operators.

Arithmetic Operators

These operators perform standard mathematical calculations.

Operator Description Example Result
+ Addition 5+ 2 7

= Subtraction 5-2 3

* Multiplication 5 % 2 10

/ Division 5/ 2 2.5
% Modulo (remainder) 5% 2 1

*k Exponentiation 5 %k 2 25
// Floor Division 5// 2 2

Floor division (//) divides numbers and returns the integer part of the quotient, rounding down.

Assignment Operators

These operators assign values to variables. Compound assignment operators perform an operation and

then assign the result.
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X = 10 # Assigns 10 to Xx
X += 5 # x becomes 15 (x = x + 5)
X /= 3 # X becomes 5.0 (x = x / 3)

Comparison Operators

Comparison operators compare two values and return a Boolean result (True or False).

Operator Description Example Result
== Equal to 5 == True
= Not equal to 51=3 True
> Greater than 5> 3 True
< Less than 5<3 False
>= Greater than or equal to 5>=5 True
<= Less than or equal to 5 <=3 False

Logical Operators

Logical operators combine conditional statements. They are and, or, and not.
e and: True if both operands are True.
e or: True if at least one operand is True.
» not: Reverses the logical state of its operand.

is_sunny = True
is_warm = False

print(is_sunny and is_warm) # Output: False
print(not is_sunny) # Output: False

Identity and Membership Operators

o Identity Operators (is, is not): These compare the memory locations of two objects. They check
if two variables refer to the same object.

list_a = [1, 2]
list_b = list_a
print(list_a is list_b) # Output: True

« Membership Operators (in, not in): These test if a sequence contains a specific value.

fruits = ["apple", "banana"]
print("apple" in fruits) # Output: True
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Operator Precedence

Operators have a defined order of precedence. For example, multiplication and division occur before
addition and subtraction. Parentheses () can override this order, forcing operations inside them to

execute first.

Number System Conversion in Python

Computers use binary (base 2), while humans commonly use decimal (base 10). Python provides built-in

functions to work with binary, octal (base 8), and hexadecimal (base 16) number systems.

Converting to Other Bases

Python's bin(), oct(), and hex() functions convert an integer into its string representation with a base
prefix (ob, 0o, 0x).

decimal_value = 42

print(bin(decimal_value)) # Output: 0b101010
print(oct(decimal_value)) # Output: 0052
print(hex(decimal_value)) # Output: 0x2a

Converting from Other Bases to Decimal

To convert a string representing a number in a different base back to a decimal integer, use the int()
function. Provide the string and the base as arguments.

binary_string = "0bl101010"
octal_string = "0@052"
hex_string = "@x2a"

print(int(binary_string, 2)) # Output: 42

print(int(octal_string, 8)) # Output: 42
print(int(hex_string, 16)) # Output: 42

These conversion functions are useful when dealing with low-level data formats or specific computing

tasks. Practice using them to become comfortable with different number representations.
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KEY TAKEAWAYS

o Setting up your PATH environment variable ensures Python can be run from any command line
location.

e The help() function provides instant documentation for Python modules, functions, and types
within the interpreter.

» Variables store data, and Python automatically determines their type based on the assigned
value.

o Python supports fundamental data types including integers, floats, strings, and booleans.

o Operators perform calculations, comparisons, and logical operations on data, following specific
precedence rules.

o Python offers built-in functions to convert numbers between decimal, binary, octal, and
hexadecimal systems.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.

1. Why is setting the Python path important for development?

2. How can you quickly find documentation for a Python function like print directly within the
interpreter?

3. Explain the difference between an integer and a float in Python.
4. What is the purpose of the // operator in Python?

5. How do you convert the decimal number 10 into its binary representation in Python?
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CHAPTER 3

Python Fundamentals: Operations, Input,
and Control Flow

This chapter guides you through essential Python operations, introduces tools for efficient
development, and covers fundamental control flow structures. You will learn how to manipulate
data at a low level using bitwise operators, utilize built-in math functions, and efficiently swap
variable values. Understanding how to set up your development environment in an Integrated
Development Environment (IDE) like PyCharm is also crucial for writing and debugging your code.

Also, this chapter focuses on making your programs interactive and intelligent. You will learn to
accept input from users, allowing your programs to respond dynamically. We will then explore
conditional statements (if, elif, else) to enable your programs to make decisions, and works through
looping constructs (while and for loops) to perform repetitive tasks. By the end of this chapter, you

will be able to write programs that interact with users, make choices, and automate actions.

Fundamental Python Operations

Covers: #14 Python Tutorial for Beginners | Python BitWise Operators (video, 13 min) - #15 Python Tutorial for Beginners | Import Math
Functions in Python (video, 8 min) - #17 Python Tutorial for Beginners | Swap 2 Variables in Python (video, 5 min)

This section introduces you to several core operations in Python that allow for precise data manipulation
and efficient programming. We begin with bitwise operators, which work directly on the binary

representation of numbers.

Bitwise Operators

Bitwise operators treat numbers as sequences of bits (0s and 1s). They are useful in specific scenarios like
optimizing certain algorithms, manipulating flags, or working with hardware-level programming. Python

supports six bitwise operators:

e & (AND): Sets each bit to 1 if both bits are 1.

| (OR): Sets each bit to 1 if at least one of the bits is 1.

~ (XOR): Sets each bit to 1 if only one of the bits is 1 (exclusive OR).

~ (NOT): Inverts all the bits.
o << (Left Shift): Shifts bits to the left, adding zeros on the right. This is equivalent to multiplying by

powers of 2.

o >> (Right Shift): Shifts bits to the right, adding zeros on the left for positive numbers. This is

equivalent to integer division by powers of 2.

Let us look at some examples:
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a =5 # Binary: 0101
b =3 # Binary: 0011

print(f'a & b: {a & b}") # 0001 (1)

print(f'a | b: {a | b}") # 0111 (7)

print(f"a ~ b: {a ~ b}") # 0110 (6)

print(f'~a: {~a}") # Binary: 1010 (Two's complement for —6)
print(f'a << 1: {a << 1}") # 1010 (10)

print(f'a >> 1: {a >> 1}") # 0010 (2)

Understanding binary representation is key to predicting the output of bitwise operations. Python's bin()

function can help you visualize the binary form of integers.

Importing Math Functions

Python provides a math module that includes a wide range of mathematical functions. To use these
functions, you must import the math module into your script. This makes the module's functions available

for use.

import math

# Square root
print(f"Square root of 25: {math.sqrt(25)}")

# Ceiling (smallest integer greater than or equal to x)
print(f"Ceiling of 4.1: {math.ceil(4.1)}")

# Floor (largest integer less than or equal to x)
print(f"Floor of 4.9: {math.floor(4.9)}")

# Power (x raised to the power of y)
print(f"2 to the power of 3: {math.pow(2, 3)}")

# Pi constant
print(f'vValue of Pi: {math.pi}")

By importing math, you gain access to powerful tools for numerical computations, from trigonometry to

logarithms and constants.

Swapping Two Variables

Swapping the values of two variables is a common task in programming. Traditionally, this requires a

temporary variable. For example, to swap x and y:

= 10
y = 20
temp = X
X =y
y = temp
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print(f"After traditional swap: x = {x}, y = {y}") # x = 20, y = 10

Python offers a more elegant and concise way to swap variables using tuple assignment. This method

simultaneously assigns new values to multiple variables on a single line:

a=>5
b =15

a, b =b, a # Pythonic way to swap

print(f"After Pythonic swap: a = {a}, b = {b}") # a =15, b =5

This Pythonic approach is not only shorter but also often clearer and more efficient, as Python handles the

intermediate steps internally. It is a highly recommended practice for swapping values.

Setting Up Your Development Environment with PyCharm

Covers: #16 Python Tutorial for Beginners | Working with PyCharm | Run | Debug | Trace | py file (video, 10 min)

While you can write Python code in any text editor and run it from the command line, using an Integrated
Development Environment (IDE) significantly enhances productivity. PyCharm is a popular and powerful
IDE specifically designed for Python development. It offers features like intelligent code completion, error

highlighting, and robust debugging tools.

Getting Started with PyCharm

After installing PyCharm, your first step is typically to create a new project. A project in PyCharm is a
container for your Python files, virtual environments, and configuration settings. When you create a new
project, PyCharm often prompts you to set up a virtual environment. A virtual environment isolates your

project's dependencies from other Python projects on your system, preventing conflicts.
To create a new project:

1. Open PyCharm.
2. Select 'New Project'.
3. Choose a location for your project and give it a meaningful name.
4. Ensure 'New environment using Virtualenv' is selected (this is the recommended default).
5. Click 'Create’'.
Once your project is open, you can create a new Python file. Right-click on your project folder in the

'Project’ pane (usually on the left), select 'New', then 'Python File'. Give your file a name, for example,

my_script.py.

Writing and Running Python Code

In your new .py file, you can write your Python code. For instance:
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print("Hello, PyCharm!")

name = "Alice"
print(f"My name is {name}.")

To run your script:

1. Right-click anywhere within the editor window of your my_script.py file.
2. Select 'Run 'my_script".
3. The output will appear in the 'Run’ tool window at the bottom of the PyCharm interface.

Alternatively, you can click the green 'Run' arrow icon in the toolbar or next to the main function (if

defined) in your code.

Debugging Your Code

Debugging is the process of finding and fixing errors in your code. PyCharm's debugger is an invaluable

tool for understanding how your program executes step by step. Here are the basic steps:

1. Set a Breakpoint: A breakpoint is a marker you place in your code where you want the execution to
pause. Click in the gutter (the gray area to the left of the line numbers) next to the line of code where

you want to pause. A red dot will appear.

2. Start Debugging: Instead of 'Run’, right-click and select 'Debug 'my_script" or click the green bug

icon in the toolbar.

3. Step Through Code: When the program hits a breakpoint, execution pauses. The 'Debug' tool
window will open, showing variables, frames, and console output. You can use the following controls:

» Step Over (F8): Executes the current line of code and moves to the next line. If the current line is a
function call, it executes the entire function without stepping into it.

» Step Into (F7): Executes the current line and, if it is a function call, steps into that function to debug

its internal execution.

o Step Out (Shift+F8): If you have stepped into a function, this executes the rest of the current
function and returns to the calling code.

* Resume Program (F9): Continues execution until the next breakpoint or the end of the program.
As you step through your code, you can inspect the values of variables in the 'Variables' pane of the
'Debug' window. This allows you to see how data changes at each step, making it much easier to pinpoint

logical errors. Mastering these basic PyCharm features will significantly improve your development

workflow and help you write more robust Python applications.

User Interaction and Conditional Logic

Covers: #18 Python Tutorial for Beginners | User input in Python | Command Line Input (video, 12 min) - #19 Python Tutorial for
Beginners | If Elif Else Statement in Python (video, 16 min)
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To build useful programs, you often need to interact with the user, taking their input and making
decisions based on it. This section covers how to get input from the command line and how to control

program flow using conditional statements.

User Input in Python

Python's built-in input() function allows your program to pause and wait for the user to type something

and press Enter. The text entered by the user is then returned as a string.

name = input("What is your name? ")
print(f'Hello, {name}!")

It is crucial to remember that input() always returns a string, even if the user types numbers. If you need
to perform numerical operations with the user's input, you must explicitly convert the string to an integer
or a float using int() or float().

# Getting numerical input
numl_str = input("Enter the first number: ")
num2_str = input("Enter the second number: ")

# Convert strings to integers
numl = int(numl_str)

num2 = int(num2_str)

sum_result = numl + num2
print(f"The sum is: {sum_result}")

If a user enters non-numeric text when an int() or float() conversion is expected, your program will
raise a ValueError. Error handling techniques, which you will learn later, can manage such situations
gracefully.

If, Elif, Else Statements

Conditional statements allow your program to execute different blocks of code based on whether certain
conditions are true or false. This is fundamental for creating programs that can make decisions and

respond intelligently to various situations.

The if statement is the most basic conditional. It executes a block of code only if its condition is true:

age = int(input("Enter your age: "))

if age >= 18:
print("You are an adult.")

To provide an alternative action when the if condition is false, you use the else statement:

if age >= 18:
print("You are an adult.")
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else:
print("You are a minor.")

For situations with multiple possible conditions, the elif (short for 'else if') statement comes into play.
You can have any number of elif blocks between an if and an else block. Python checks conditions in

order, executing the code block of the first true condition it encounters, then skipping the rest.

score = int(input("Enter your score: "))

if score >= 90:
print("Grade: A")
elif score >= 80:
print("Grade: B")
elif score >= 70:
print("Grade: C")
elif score >= 60:
print("Grade: D")
else:
print("Grade: F")

Indentation is critical in Python. The code blocks associated with if, elif, and else statements must be
indented consistently. Incorrect indentation will lead to syntax errors. Remember to use comparison
operators (like ==, !=, <, >, <=, >=) to form your conditions. These statements are the backbone of
decision-making in your Python programs.

lteration with Loops

Covers: #20 Python Tutorial for Beginners | While Loop in Python (video, 13 min) - #21 Python Tutorial for Beginners | For Loop in
Python (video, 7 min)

Loops are fundamental control flow structures that allow you to execute a block of code repeatedly.
Python offers two primary types of loops: while loops and for loops, each suited for different scenarios.

While Loops

A while loop repeatedly executes a block of code as long as a specified condition remains true. You must
ensure that the condition eventually becomes false to prevent an infinite loop, which would cause your

program to run forever.

Here is the basic structure of a while loop:

count = 0
while count < 5:
print(f"Count is: {count}")
count += 1 # Increment count to eventually make the condition false

print("Loop finished.")
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In this example, the loop continues as long as count is less than 5. Inside the loop, count is incremented
by 1in each iteration. Without count += 1, the condition count < 5 would always be true, leading to an

infinite loop.
You can use break and continue statements within loops:

o The break statement immediately terminates the loop, regardless of the loop condition, and execution

continues with the statement immediately following the loop.

o The continue statement skips the rest of the current iteration and jumps to the next iteration of the

loop.

i=20
while True:
print(i)
i4+=1
if i ==
continue # Skips print(f"Skipped {i}") for i=3, goes to next iteration
if i >= 5:
break # Exits the loop when i is 5
print(f"Not skipped {i}")

For Loops

A for loop is used to iterate over a sequence (such as a list, tuple, string, or range) or other iterable
objects. It is particularly useful when you know in advance how many times you want to loop or when you

need to process each item in a collection.

Here is a for loop iterating over a list:

fruits = ["apple", "banana", "cherry"]
for fruit in fruits:
print(fruit)

The range() function is commonly used with for loops to generate a sequence of numbers. It can take
one, two, or three arguments:

* range(stop) : Generates numbers from o up to (but not including) stop.

e range(start, stop): Generates numbers from start up to (but not including) stop.

e range(start, stop, step): Generates numbers from start up to (but not including) stop,

incrementing by step.

# Loop from @ to 4
for i in range(5):
print(f"Number from range(5): {i}")

# Loop from 2 to 5

for j in range(2, 6):
print (f"Number from range(2, 6): {j}")
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# Loop from @ to 9, stepping by 2
for k in range(0, 10, 2):
print(f'Number from range(0, 10, 2): {k}")

Both while and for loops are essential for automating repetitive tasks. Choose for loops when iterating
over a known sequence or a fixed number of times. Use while loops when the number of repetitions is

unknown and depends on a condition being met.

KEY TAKEAWAYS

 Bitwise operators manipulate numbers at the binary level, useful for specific low-level tasks.

o The math module provides advanced mathematical functions and constants, which must be

imported to be used.
» Python allows for concise variable swapping using tuple assignment, like a, b = b, a.

o PyCharm is an IDE that streamlines Python development with features like code completion,

error highlighting, and debugging tools.

e The input() function gathers user data as a string, requiring type conversion for numerical

operations.

o Conditional statements (if, elif, else) enable programs to make decisions based on specified

conditions.

» While loops repeat code as long as a condition is true, requiring careful management to avoid

infinite loops.

» For loops iterate over sequences or a defined range of numbers, ideal for processing collections

or fixed repetitions.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.

1. Explain the difference between the bitwise AND (&) and OR ( | ) operators with a simple example.
2. How do you import and use the square root function from Python's math module?

3. What is the primary purpose of the input() function, and what common mistake should beginners be

aware of?

4. Describe a scenario where an elif statement is more appropriate than using multiple independent if

statements.

5. When would you typically choose a while loop over a for loop, and vice versa?
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CHAPTER 4

Control Flow, Loops, and Data Structures

This chapter explores essential control flow mechanisms and introduces fundamental data
structures in Python. You will learn how to manage the execution of your code with break, continue,
pass, and the for-else construct. We will then apply these looping concepts to solve practical
problems, such as printing visual patterns and determining prime numbers. Finally, the chapter
introduces the concept of arrays, demonstrates how to work with them using Python lists, and
explains why the NumPy library is crucial for advanced numerical computations. Mastering these

topics will significantly enhance your ability to write efficient and robust Python programs.

Controlling Loop Execution: Break, Continue, Pass, and For-Else

Covers: #22 Python Tutorial for Beginners | Break Continue Pass in Python - #22.1 Python Tutorial for Beginners | Break vs Continue
vs Pass in Python part 2 - #24 Python Tutorial for Beginners | For Else in Python
Python provides several statements to control the flow of execution within loops. These statements allow

you to fine-tune how loops iterate, making your code more flexible and efficient.

The break Statement

The break statement immediately terminates the loop it is inside. When break is encountered, the
program execution jumps to the statement immediately following the loop. This is useful when you need
to stop iterating based on a specific condition, even if the loop's natural range has not been exhausted.

Consider searching for a number in a list:

numbers = [10, 20, 30, 40, 50]
search_value = 30

for num in numbers:
if num == search_value:
print(f"Found {search_value}!")
break # Exit the loop once found
print(f"Checking {num}...")

else:
print(f"{search_value} not found.")

In this example, once 30 is found, the break statement stops the loop, preventing further checks.

The continue Statement

The continue statement skips the rest of the current iteration of the loop and proceeds to the next
iteration. It does not terminate the loop entirely. This is helpful when you want to bypass certain parts of

the loop's body for specific conditions but continue with the overall loop operation.

Here is an example of skipping even numbers:
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for i in range(1, 6):

if 1% 2 ==0: # If 'i' is even
continue # Skip to the next iteration
print(f"0dd number: {i}")

This code will print only the odd numbers from 1 to 5.

The pass Statement

The pass statement is a null operation. It does nothing. It is used as a placeholder where Python's syntax
requires a statement but you do not want any action to be performed. This can be useful for defining

empty functions, classes, or loop bodies that you plan to implement later, avoiding syntax errors.

def future_function():
pass # Placeholder for future implementation

for i in range(5):
# This loop does nothing for now
pass

The for-else Construct

Python's for loops (and while loops) can have an optional else block. The else block executes only if
the loop completes all its iterations without encountering a break statement. If the loop is terminated by a
break, the else block is skipped.

This construct is particularly useful for search operations where you need to know if an item was found or
if the loop finished without finding it.

items = ['apple', 'banana', 'cherry'l]
search_item = 'grape'

for item in items:

if item == search_item:
print(f"{search_item} found!")
break

else:

print(f'{search_item} not found in the list.")

If search_item were 'banana’, the break would execute, and the else block would be skipped. Since

'grape’ is not found, the loop completes normally, and the else block executes.

Practice: Write a loop that takes five numbers from the user. Use break to stop if a negative number is

entered. Use continue to skip if the number is zero. Print the sum of the positive numbers.

Applying Loops: Printing Patterns and Finding Prime Numbers

Covers: #23 Python Tutorial for Beginners | Printing Patterns in Python - #25 Python Tutorial for Beginners | Prime Number in Python
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Loops are fundamental for repetitive tasks, and they become even more powerful when nested. Nested
loops involve placing one loop inside another. The inner loop executes completely for each iteration of the

outer loop. This structure is ideal for working with two-dimensional data or generating visual patterns.

Printing Patterns with Nested Loops

To print patterns, the outer loop typically controls the number of rows, and the inner loop controls the
elements printed in each column for the current row. The print() function's end parameter is crucial

here to prevent a newline after each element, allowing elements to be printed on the same line.

Let us print a simple square pattern of stars:

rows = 4
columns = 4

for i in range(rows):

for j in range(columns):

print("x", end=" ") # Print a star and a space, without a newline
print() # Move to the next line after each row is complete

This code will output a 4x4 grid of stars.

Now, consider a right-angled triangle pattern:

height = 5

for i in range(1, height + 1): # Outer loop for rows
for j in range(i): # Inner loop for columns, 'j' runs 'i' times
print("x", end=" ")
print()

For the first row, j runs once. For the second row, j runs twice, and so on, creating the triangular shape.

Determining Prime Numbers
A prime number is a natural number greater than 1 that has no positive divisors other than 1 and itself.
For example, 2, 3, 5, 7, and 11 are prime numbers. We can use loops to check if a given number is prime.

Here is an algorithm to check for primality:

1. Take an integer n as input.
2. If n isless than or equal to 1, it is not prime.

3. Iterate from 2 up to n - 1 (or up to the square root of n for efficiency, but n - 1 is simpler for

beginners).

4. In each iteration, check if n is divisible by the current number (i). Ifitis, n is not prime, and we can

stop checking.

5. If the loop completes without finding any divisors, then n is prime.

We can use the for-else construct introduced earlier to implement this elegantly:
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num = 17 # Example number to check

if num <= 1:

print(f"{num} is not a prime number.")
elif num ==

print(f"{num} is a prime number.")
else:

for i in range(2, num):

if num % i ==

print(f"{num} is not a prime number. It is divisible by {i}.")
break # Found a divisor, so it's not prime
else:

print(f"{num} is a prime number.")

This code effectively checks if num has any divisors other than 1 and itself. The else block of the for loop
executes only if no divisors are found, confirming the number is prime.

Practice: Modify the prime number checker to find and print all prime numbers within a user-defined

range, for example, between 10 and 50.

Working with Arrays in Python and Introduction to NumPy

Covers: #26 Python Tutorial for Beginners | Array in Python - #27 Python Tutorial for Beginners | Array values from User in Python |
Search in Array - #28 Python Tutorial for Beginners | Why Numpy? Installing Numpy in Pycharm

An array is a fundamental data structure that stores a collection of items, typically of the same data type,
in contiguous memory locations. Each item can be accessed using an index. While Python does not have a
built-in array type in the same way C or Java do, its list type can serve many of the same purposes,

especially when storing homogeneous data.

Python Lists as Arrays

Python lists are versatile and can hold items of different data types, but they are often used to simulate
arrays by storing elements of the same type. You can create a list, access elements by their zero-based

index, and modify them.

# Creating a list of numbers acting as an array
my_array = [10, 20, 30, 40, 50]

# Accessing elements
print(f"First element: {my_array[0]}") # Output: 10
print(f"Third element: {my_array([2]}") # Output: 30

# Modifying an element

my_array[1] = 25
print(f"Modified array: {my_array}") # Output: [10, 25, 30, 40, 50]
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Getting Array Values from User Input

You can populate a list (array) with values provided by the user using a loop and the input() function.

Remember that input() returns a string, so you often need to convert it to an integer or float.

[1
int(input("Enter the number of elements: "))

user_numbers
num_elements

for i in range(num_elements):
value = int(input(f"Enter element {i+1}: "))
user_numbers.append(value)

print(f"Your array: {user_numbers}")

Searching in an Array (Linear Search)

One common operation with arrays is searching for a specific value. A simple method is linear search,
where you iterate through each element of the array and compare it with the target value.

my_list = [15, 22, 38, 41, 55, 60]
search_target = 41
found = False

for i in range(len(my_list)):

if my_list[i] == search_target:
print(f"{search_target} found at index {i}.")
found = True

break

if not found:
print(f"{search_target} not found in the list.")

This approach checks each element one by one. For very large lists, this can be slow.

Why NumPy? Installing NumPy

While Python lists are flexible, they have limitations for large-scale numerical computations. They are not
optimized for mathematical operations on entire collections of numbers. For example, adding two lists

requires a manual loop. This is where the NumPy library becomes indispensable.

NumPy (Numerical Python) is the foundational package for scientific computing in Python. It provides a
high-performance multidimensional array object, called ndarray, and tools for working with these arrays.
NumPy arrays are much faster and more memory-efficient than Python lists for numerical data because
they are implemented in C. They also offer a rich set of mathematical functions that operate on entire
arrays at once (vectorized operations), eliminating the need for explicit Python loops for many common
tasks.

To use NumPy, you must first install it. If you are using an environment like PyCharm, you can usually
install packages directly through its interface. From the command line, use pip:
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pip install numpy

Once installed, you can import it into your Python scripts, commonly aliased as np:

import numpy as np

# Example of creating a NumPy array
np_array = np.array([1, 2, 3, 4, 5])
print(f"NumPy array: {np_array}")

NumPy is a powerful tool for anyone working with numerical data, from data science to engineering. Its

efficient array operations are a cornerstone of modern scientific computing in Python.

Practice: Write a program that asks the user for five numbers, stores them in a list, and then finds the

maximum and minimum values in that list without using built-in max() or min() functions.

KEY TAKEAWAYS

The break statement immediately exits the innermost loop.
o The continue statement skips the rest of the current loop iteration and proceeds to the next.

o The pass statement acts as a null operation, serving as a placeholder where a statement is
syntactically required.

e A for loop's else block executes only if the loop completes all iterations without encountering a
break statement.

» Nested loops are effective for generating complex patterns and processing two-dimensional
data.

» Python lists can function as flexible arrays, supporting various data types and dynamic resizing.

o NumPy provides high-performance array objects and tools for numerical computing, making it

indispensable for scientific applications.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.

1. Explain the difference between the break and continue statements in a loop.

2. When does the else block associated with a for loop execute? Provide a small code example.
3. What is the primary purpose of the pass statement in Python?

4. Describe how nested loops are used to print patterns like a right-angled triangle.

5. Why is the NumPy library often preferred over standard Python lists for numerical computations

involving large datasets?
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CHAPTER 5

NumPy Arrays and Python Functions

This chapter introduces two fundamental aspects of Python programming for beginners: working
with numerical data using the NumPy library and structuring code efficiently with functions. NumPy
provides powerful tools for handling arrays and matrices, which are essential for data science and

mathematical computing. You will learn how to create, manipulate, and copy these data structures.

Beyond data handling, you will master the art of writing your own functions. Functions are critical
for organizing your code, making it reusable, and improving readability. This chapter covers the
basics of defining functions, understanding different types of arguments, and managing variable
scope, including the use of the global keyword. By the end of this chapter, you will be able to write

more organized and powerful Python programs.

Working with NumPy Arrays and Matrices

Covers: #29 Python Tutorial for Beginners | Ways of Creating Arrays in Numpy - #30 Python Tutorial for Beginners | Copying an Array
in Python - #31 Python Tutorial for Beginners | Working with Matrix in Python

NumPy, short for Numerical Python, is a core library for scientific computing in Python. It provides a
high-performance multidimensional array object, and tools for working with these arrays. If you are
dealing with large datasets or performing complex mathematical operations, NumPy is indispensable. Its
arrays are significantly faster and more memory-efficient than standard Python lists for numerical

operations.

Creating Arrays

There are several ways to create NumPy arrays. The most straightforward method is to convert a Python

list or tuple into an array using np.array() :

import numpy as np

# From a list

my_list = [1, 2, 3, 4, 5]
my_array = np.array(my_list)
print(my_array)

# Output: [1 2 3 4 5]

# From nested lists (for 2D arrays or matrices)
my_matrix_list = [[1, 2, 31, [4, 5, 6]]
my_matrix = np.array(my_matrix_list)
print(my_matrix)

# Output:

# [[1 2 3]

# [4 5 6]]
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NumPy also offers functions to create arrays with initial placeholder content:

e np.zeros(shape) : Creates an array filled with zeros.
e np.ones(shape) : Creates an array filled with ones.

» np.empty(shape) : Creates an array whose initial content is random and depends on the state of the
memory.

For sequences of numbers, you can use np.arange(start, stop, step) similar to Python's range(), or

np.linspace(start, stop, num) to create evenly spaced numbers over a specified interval.

# Array of zeros (3 rows, 4 columns)
zeros_array = np.zeros((3, 4))
print(zeros_array)

# Array with a range of numbers
range_array = np.arange(0, 10, 2)
print(range_array)

# Output: [0 2 4 6 8]

# Array of 5 evenly spaced numbers between 0 and 1
linspace_array = np.linspace(@, 1, 5)
print(linspace_array)

# Output: [0. 0.25 0.5 0.75 1. ]

Copying Arrays

When working with arrays, understanding how copies are made is crucial. Simply assigning one array to
another variable does not create a new array. Instead, it creates a view or reference to the original array.
Any changes made through the new variable will also affect the original array.

original_array = np.array([1, 2, 3])

view_array = original_array # This is a view, not a copy
view_array[0] = 99

print(original_array)

# Output: [99 2 3] (Original array was modified!)

To create an independent copy, you must use the copy() method. This creates a new array in memory, so
changes to the copy will not affect the original.

original_array = np.array([1, 2, 3])
independent_copy = original_array.copy()
independent_copy[0] = 88

print(original_array)

# Output: [1 2 3] (Original array remains unchanged)
print(independent_copy)

# Output: [88 2 3]
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Working with Matrices

Matrices are essentially two-dimensional NumPy arrays. They are fundamental in linear algebra and many
scientific applications. You can perform various operations on matrices, such as addition, subtraction, and
multiplication. NumPy handles element-wise operations by default. For matrix multiplication (dot

product), use np.dot() or the @ operator.

np.array([[1, 21, [3, 411)
np.array([[5, 61, [7, 811)

matrix_a
matrix_b

# Element-wise addition
matrix_sum = matrix_a + matrix_b
print("Element-wise sum:\n", matrix_sum)

# Element-wise multiplication
matrix_element_product = matrix_a *x matrix_b
print("Element-wise product:\n", matrix_element_product)

# Matrix dot product
matrix_dot_product = np.dot(matrix_a, matrix_b)
print("Matrix dot product:\n", matrix_dot_product)

# Transpose of a matrix
transposed_matrix = matrix_a.T
print("Transposed matrix_a:\n", transposed_matrix)

Practice creating arrays of different shapes and types. Experiment with arange and linspace to generate

specific sequences. Always remember to use .copy() when you need an independent version of an array

to avoid unexpected side effects.

Defining and Calling Functions

Covers: #32 Python Tutorial for Beginners | Functions in Python - #33 Python Tutorial for Beginners | Function Arguments in Python -

#34 Python Tutorial for Beginners | Types of Arguments in Python

Functions are blocks of organized, reusable code that perform a single, related action. They are a
cornerstone of good programming practice. Using functions helps break down large programs into
smaller, manageable, and more readable chunks. This promotes code reuse, reduces redundancy, and

makes your programs easier to debug and maintain.

Basic Function Definition

In Python, you define a function using the def keyword, followed by the function name, parentheses for

parameters, and a colon. The function body is indented below the definition line.

def greet():
print("Hello, welcome to Python!")

# Calling the function
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greet()
# Output: Hello, welcome to Python!

Functions can accept inputs, known as parameters, and can return values using the return statement. If

a function does not explicitly return a value, it implicitly returns None.

def add_numbers(a, b):
result = a + b
return result

sum_result = add_numbers(5, 3)
print(f"The sum is: {sum_result}")
# OQutput: The sum is: 8

Function Arguments
When you call a function, the values you pass into it are called arguments. Python supports several types

of arguments:

1. Positional Arguments: These are the most common type. The order of the arguments matters and

must match the order of the parameters in the function definition.

def display_info(name, age):
print(f"Name: {name}, Age: {agel}")

display_info("Alice", 30) # 'Alice' is assigned to 'name', 30 to 'age'
# Output: Name: Alice, Age: 30

# Incorrect order would lead to wrong assignments:
display_info(30, "Bob") # '30' is assigned to 'name', 'Bob' to 'age'
# Output: Name: 30, Age: Bob

2. Keyword Arguments: You can specify arguments by their parameter names. This allows you to pass
arguments in any order, improving readability and preventing errors when a function has many

parameters.

def display_info(name, age):
print(f"Name: {name}, Age: {agel}")

display_info(age=25, name="Charlie") # Order doesn't matter with keywords
# Output: Name: Charlie, Age: 25

You can mix positional and keyword arguments, but positional arguments must always come first.

display_info("David", age=40)
# Output: Name: David, Age: 40
# display_info(age=40, "Eve") # This would raise a SyntaxError
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3. Default Arguments: You can provide default values for parameters. If an argument is not provided
for such a parameter during a function call, the default value is used. If an argument is provided, it
overrides the default.

def introduce(name, language="Python"):
print(f"Hi, I am {name} and I love {language}.")

introduce("Frank")
# Output: Hi, I am Frank and I love Python.

introduce("Grace", "Java")
# Output: Hi, I am Grace and I love Java.

Default arguments must be defined after any non-default arguments.

4. Variable Length Positional Arguments (*args): Sometimes you do not know in advance how
many positional arguments a function will receive. The *xargs syntax allows a function to accept an
arbitrary number of positional arguments. These arguments are collected into a tuple inside the
function.

def calculate_sum(xknumbers):
total = 0

for num in numbers:

total += num

return total

print(calculate_sum(1, 2, 3))

# OQutput: 6

print(calculate_sum(10, 20, 30, 40, 50))
# Output: 150

Understanding these argument types gives you flexibility in designing functions that are robust and easy

to use. Practice defining functions with different argument combinations to solidify your understanding.

Advanced Function Concepts and Scope

Covers: #35 Python Tutorial for Beginners | Keyworded Variable Length Arguments in Python | **kwargs - #36 Python Tutorial for
Beginners | Global Keyword in Python | Global vs Local Variable

Building on the foundation of basic function arguments, Python offers more advanced features for

handling function inputs and managing variable visibility. These concepts are crucial for writing flexible
and maintainable code.

Keyworded Variable Length Arguments (xxkwargs)

Just as *args allows a function to accept an arbitrary number of positional arguments, #xkwargs
(keyword arguments) allows a function to accept an arbitrary number of keyword arguments. These
keyword arguments are collected into a dictionary inside the function, where the keys are the argument
names and the values are their corresponding values.
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def display_profile(sxxdetails):
print("User Profile:")
for key, value in details.items():
print(f" {key.replace('_", ' ").title()}: {valuel}")

display_profile(name="Alice", age=30, city="New York")
# Output:

# User Profile:

# Name: Alice

# Age: 30

# City: New York

display_profile(product="Laptop", price=1200, category="Electronics", brand="XYZ")
# Output:

# User Profile:

# Product: Laptop

# Price: 1200

# Category: Electronics
# Brand: Xyz

When combining *args and sxkwargs in a function signature, *args must come before *xkwargs.

def process_data(id_num, xargs, sxkwargs):
print(f"ID: {id_num}")
print(f"Positional arguments: {args}")
print(f"Keyword arguments: {kwargs}")

process_data(1@01, 'apple', 'banana', color='red',6 size='large')

# Output:

# ID: 101

# Positional arguments: ('apple', 'banana')

# Keyword arguments: {'color': 'red', 'size': 'large'}

Global vs. Local Variables and the global Keyword

Understanding variable scope is fundamental to avoiding unexpected behavior in your programs. Scope

refers to the region of a program where a variable is accessible.

» Local Variables: A variable defined inside a function is local to that function. It can only be accessed

from within that function. Once the function finishes execution, the local variables are destroyed.

def my_function():
local_var = 10 # local_var is local to my_function
print(local_var)

my_function()

# Output: 10

# print(local_var) # This would raise a NameError, as local_var is not defined outside the
function
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» Global Variables: A variable defined outside of any function is a global variable. It can be accessed

from anywhere in the program, including inside functions.

global_var = 20 # global_var is a global variable

def another_function():
print(global_var) # Accessing global_var from inside the function

another_function()

# Output: 20
print(global_var)
# Output: 20

Modifying Global Variables with global

By default, if you try to assign a new value to a global variable from inside a function, Python creates a
new local variable with the same name, rather than modifying the global one. This can be a common

source of confusion.

x = 10

def modify_x():
x = 5 # This creates a new local variable 'x', not modifying the global 'x'

print(f"Inside function, local x: {x}")

modify_ x()

# Output: Inside function, local x: 5

print(f"Outside function, global x: {x}")

# Output: Outside function, global x: 1@ (Global x remains unchanged)

To explicitly tell Python that you intend to modify a global variable from within a function, you must use
the global keyword. This statement declares that the variable being referred to is the global one, not a

new local one.

y = 10

def modify_y():

global y # Declare intent to modify the global 'y’
y =5

print(f"Inside function, global y: {y}")

modify_y()

# Output: Inside function, global y: 5

print(f"Outside function, global y: {y}")

# Output: Outside function, global y: 5 (Global y is now modified)

While the global keyword is available, it is generally considered good practice to minimize its use. Over-
reliance on global variables can make code harder to understand, test, and debug. Instead, prefer passing
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values to functions as arguments and returning modified values. This keeps functions more self-contained

and predictable.

KEY TAKEAWAYS
o NumPy provides efficient multidimensional array objects and tools for numerical operations,
which are faster and more memory-efficient than Python lists.

e NumPy arrays can be created in various ways, including from lists, using np.zeros, np.ones,

np.arange, and np. linspace.

» When copying NumPy arrays, use the .copy() method to create an independent duplicate, as

simple assignment creates only a view of the original data.

» Functions organize code into reusable blocks, improving modularity, readability, and
maintainability.
o Python functions support positional arguments, keyword arguments, default arguments, and

variable-length arguments (xargs for positional, xxkwargs for keyword).

» Variables have scope: local variables exist only within the function where they are defined, while

global variables are accessible throughout the entire program.

o The global keyword is used inside a function to explicitly declare intent to modify a global
variable, rather than creating a new local variable with the same name.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.

1. How do you create a 2x3 array of zeros using NumPy?

2. Explain the difference between a simple assignment and using .copy() for a NumPy array.
3. What is the primary purpose of defining functions in Python?

4. Describe the difference between positional arguments and keyword arguments.

5. When would you use *args and sxkwargs in a function definition?

6. What is the role of the global keyword?
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CHAPTER 6

Functions and Advanced Python Concepts

Chapter 6 introduces you to more sophisticated ways of working with functions in Python. You will
learn how functions interact with mutable data structures like lists, and explore the powerful
concept of recursion. This chapter also covers advanced function techniques, including anonymous
functions (lambdas), higher-order functions like map, filter, and reduce, and the practical

application of decorators.

Mastering these concepts will significantly enhance your ability to write compact, efficient, and
elegant Python code, preparing you for more complex programming challenges.

Passing Data Structures to Functions

Covers: #37 Python Tutorial for Beginners | Pass List to a Function in Python

When you pass arguments to a function in Python, the behavior depends on whether the argument is a
mutable or immutable object. Immutable objects, such as numbers, strings, and tuples, cannot be changed
after they are created. When you pass an immutable object to a function, the function receives a copy of
the reference. Any changes made to the parameter inside the function do not affect the original object

outside.

Lists, however, are mutable objects. This means their content can be changed after they are created. When
you pass a list to a function, the function receives a reference to the same list object that exists outside the
function. If the function modifies the list, those changes are visible to the original list outside the

function's scope. This behavior is often referred to as 'pass by object reference'.

Consider this example:

def modify_list(my_list):
my_list.append(4)
print(f"Inside function: {my_list}")

numbers = [1, 2, 3]
print(f"Before function call: {numbers}")
modify_list(numbers)
print(f"After function call: {numbers}")

When you run this code, the output shows that the numbers list outside the function is permanently

changed:

Before function call: [1, 2, 3]
Inside function: [1, 2, 3, 4]
After function call: [1, 2, 3, 4]
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This behavior can be very useful. It allows functions to operate directly on existing data structures,
avoiding the need to return and reassign large objects. However, it also means you must be careful.

Unintended side effects can occur if a function modifies a list when you expect it to remain unchanged.

If you need to pass a list to a function but want to ensure the original list remains untouched, you should

pass a copy of the list. You can create a shallow copy of a list using slicing [:] or the list() constructor.

Here is how to pass a copy:

def modify_list_copy(my_list):
my_list.append(4)
print(f'Inside function (copy): {my_list}")

original_numbers = [1, 2, 3]

print(f"Before function call (copy): {original_numbers}")
modify_list_copy(original_numbers[:]) # Pass a copy
print(f"After function call (copy): {original_numbers}")

Running this code yields a different result:

Before function call (copy): [1, 2, 3]
Inside function (copy): [1, 2, 3, 4]
After function call (copy): [1, 2, 3]

Notice that original_numbers remains [1, 2, 3].The function modify_list_copy worked on its own

separate copy of the list. Understanding this distinction is crucial for writing predictable and robust

Python programs, especially when dealing with complex data structures.

Understanding Recursion

Covers: #38 Python Tutorial for Beginners | Fibonacci Sequence - #39 Python Tutorial for Beginners | Factorial - #40 Python Tutorial for

Beginners | Recursion - #41 Python Tutorial for Beginners | Factorial using Recursion

Recursion is a programming technique where a function calls itself to solve a problem. It is often used for
problems that can be broken down into smaller, similar subproblems. To prevent infinite loops, every
recursive function must have a base case. The base case is a condition where the function does not call
itself but instead returns a direct result. Without a base case, a recursive function would call itself

indefinitely, eventually leading to a RecursionError due to exceeding the maximum recursion depth.
Let us explore two classic examples: Factorial and Fibonacci sequence.

Factorial

The factorial of a non-negative integer n, denoted as n!, is the product of all positive integers less than or
equal to n. For example, 5! = 5 * 4 * 3 * 2 * 1 = 120. By definition, o! = 1.

Here is an iterative (loop-based) way to calculate factorial:
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def factorial_iterative(n):

if n < 0:
return "Factorial is not defined for negative numbers"
result =1

for i in range(1, n + 1):

result = i

return result
print(f"Factorial of 5 (iterative): {factorial_iterative(5)}") # Output: 120

Now, let us implement factorial using recursion. The recursive definition is n! = n * (n-1)!, with the base

case 0! =1.

def factorial_recursive(n):

if n < 0:

return "Factorial is not defined for negative numbers"
if n == 0: # Base case

return 1

else: # Recursive step
return n x factorial_recursive(n - 1)

print(f'Factorial of 5 (recursive): {factorial_recursive(5)}") # Output: 120

Fibonacci Sequence

The Fibonacci sequence is a series of numbers where each number is the sum of the two preceding ones,
usually starting with o and 1. The sequence begins: 0, 1, 1, 2, 3, 5, 8, 13...

Here is an iterative approach to find the n-th Fibonacci number:

def fibonacci_iterative(n):
if n <= 0:

return 0

elif n ==

return 1

else:

a, b=20, 1

for _ in range(2, n + 1):
a, b=Db, a+b

return b

print(f"Fibonacci of 6 (iterative): {fibonacci_iterative(6)}") # Output: 8

And here is the recursive implementation. The base cases are F(0) = 0 and F(1) = 1, and the recursive step
is F(n) = F(n-1) + F(n-2).

def fibonacci_recursive(n):
if n <= 0:
return 0
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return 1
else:
return fibonacci_recursive(n - 1) + fibonacci_recursive(n - 2)

print(f"Fibonacci of 6 (recursive): {fibonacci_recursive(6)}") # Output: 8

While recursion can lead to elegant and concise code, especially for problems with naturally recursive
definitions, it can sometimes be less efficient than iterative solutions. Recursive calls consume memory on
the call stack, and for problems like Fibonacci, naive recursion can lead to redundant calculations,
significantly impacting performance for larger inputs. For very deep recursion, Python's default recursion
limit (usually around 1000) can be hit, causing errors. Always consider the trade-offs between readability,
performance, and potential stack overflow issues when choosing between iterative and recursive solutions.

Advanced Function Techniques: Lambdas, Higher-Order Functions, and
Decorators

Covers: #42 Python Tutorial for Beginners | Anonymous Functions | Lambda - #43 Python Tutorial for Beginners | Filter Map Reduce -
#44 Python Tutorial for Beginners | Decorators

Python offers several advanced features that allow for more flexible and powerful ways to work with
functions. These include anonymous functions, higher-order functions for data processing, and decorators
for modifying function behavior.

Anonymous Functions (Lambda)

Lambda functions are small, anonymous functions defined with the lambda keyword. They can take any
number of arguments but can only have one expression. The result of this expression is what the lambda
function returns. Lambdas are often used for short, simple operations where a full def statement would
be unnecessarily verbose. They are particularly useful when passed as arguments to higher-order

functions.

Syntax: lambda arguments: expression

add_ten = lambda x: x + 10
print(f"Add ten to 5: {add_ten(5)}") # Output: 15

full_name = lambda first, last: f"{first} {last}"
print(f"Full name: {full_name('John', 'Doe')}") # Output: John Doe

Higher-Order Functions: filter, map, reduce

Python treats functions as 'first-class citizens', meaning they can be passed as arguments to other
functions, returned from functions, and assigned to variables. Functions that take other functions as
arguments or return them are called higher-order functions.

» map(function, iterable): Applies a given function to each item in an iterable (like a list) and returns

an iterator that yields the results. It transforms each item.
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numbers = [1, 2, 3, 4]
squared = list(map(lambda x: X * x, numbers))
print(f"Squared numbers: {squared}") # Output: [1, 4, 9, 16]

e filter(function, iterable): Constructs an iterator from elements of an iterable for which a function
returns True. It selects items based on a condition.

numbers = [1, 2, 3, 4, 5, 6]
evens = list(filter(lambda x: x % 2 == @, numbers))
print(f"Even numbers: {evens}") # Output: [2, 4, 6]

e reduce(function, iterable): (Found in the functools module) Applies a function of two arguments
cumulatively to the items of a sequence or iterable, from left to right, so as to reduce the iterable to a
single value.

from functools import reduce

numbers = [1, 2, 3, 4]
product = reduce(lambda x, y: x * y, numbers)
print(f"Product of numbers: {product}") # Output: 24 (1x2x3%4)

These functions, especially when combined with lambdas, enable a functional programming style,
allowing you to write concise and expressive code for data manipulation.

Decorators

A decorator is a powerful Python feature that allows you to modify or extend the behavior of a function or
method without permanently altering its source code. Essentially, a decorator is a function that takes
another function as an argument, adds some functionality, and returns a new function (or a modified
version of the original).

Decorators use the @ syntax, placed directly above the function definition you want to decorate.

Consider a simple decorator that logs when a function is called:

def log_function_call(func):

def wrapper(xargs, xkkwargs):

print(f"Calling function: {func.__name__} with args: {args}, kwargs: {kwargs}")
result = func(xargs, sxkwargs)

print(f"Function {func.__name__} finished. Result: {result}")

return result

return wrapper

@log_function_call
def greet(name):

return f"Hello, {name}!"

@log_function_call

MEGACOURSE 49 megacourse.app



PYTHON FOR BEGINNERS: FULL COURSE CHAPTER 6 - FUNCTIONS AND ADVANCED PYTHON CONCEPTS

return a + b

greet("Alice")
add(10, 20)

When greet("Alice") is called, it is actually the wrapper function returned by log_function_call that
executes. The wrapper prints a message, then calls the original greet function, and finally prints another

message before returning greet's result.

Common uses for decorators include logging, timing function execution, authentication, caching, and
validating input. They provide a clean and reusable way to add cross-cutting concerns to multiple
functions without repeating code.

KEY TAKEAWAYS

» Mutable objects like lists passed to functions can be modified directly, affecting the original
object.

» Pass a copy of a mutable object (e.g., my_list[:]) to a function if you want to prevent the
original from being changed.

» Recursion is a technique where a function calls itself to solve a problem, requiring a base case to
terminate.

» Factorial and Fibonacci sequence are classic problems solved elegantly by both iterative and
recursive methods.

» Lambda functions are small, anonymous functions defined with lambda for single expressions.

e map, filter, and reduce are higher-order functions used for transforming, selecting, and
aggregating data from iterables.

o Decorators (@syntax) provide a way to add functionality to existing functions without altering
their core code.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.
1. Explain the difference between passing a list and passing an integer to a Python function.
2. What are the two essential components of a recursive function?
3. When would you choose to use a lambda function instead of a regular def function?
4. Describe the purpose of the map() function and provide a simple example.

5. What is a Python decorator, and why are they useful?
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CHAPTER 7

Modules and Object-Oriented Programming

Chapter 7 introduces two fundamental concepts in Python programming: modules and Object-
Oriented Programming (OOP). Modules provide a way to organize your code into separate files,
promoting reusability and maintainability. You will learn how to create and import modules, and

understand the special __name__ variable that controls script execution.

The second major topic is OOP. This powerful programming paradigm helps you structure complex
applications by modeling real-world entities. You will grasp the core principles of OOP, define
classes, create objects, and use the __init__ method to initialize object attributes. This chapter lays

the groundwork for writing more organized, scalable, and reusable Python code.

Organizing Code with Modules and the "__name__" Variable

Covers: #45 Python Tutorial for Beginners | Modules - #46 Python Tutorial for Beginners | Special Variable __name__ - #47 Python
Tutorial for Beginners | Special Variable __name__ part 2

As your Python programs grow, keeping all your code in a single file becomes difficult to manage. Modules
provide a solution by allowing you to break down your code into separate, reusable files. A module is
simply a Python file containing Python definitions and statements. The filename is the module name with

the .py extension.

Creating and Importing Modules

To create a module, save your Python code in a file. For example, create a file named calculator.py with

the following content:

# calculator.py
def add(a, b):
return a + b

def subtract(a, b):
return a - b

result = 100

To use this module in another Python script or the interactive interpreter, you use the import statement.
This makes the functions and variables defined in calculator.py available. For instance, in a file named

main.py in the same directory:

# main.py
import calculator

sum_result = calculator.add(5, 3)
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diff_result = calculator.subtract(10, 4)
print(f"Difference: {diff_result}") # Output: Difference: 6

print(f'Module variable: {calculator.result}") # Output: Module variable: 100

You can also import specific items from a module using the from ... import ... syntax. This allows you
to use the imported items directly without the module name prefix:

# main.py (alternative import)
from calculator import add, result

sum_result = add(7, 2)
print(f"Sum: {sum_result}") # Output: Sum: 9

print(f'"Module variable: {result}") # Output: 100

Be careful when using from module import * as it imports all names from the module into the current
namespace, which can lead to name conflicts.

The __name__ Special Variable

Every Python module has a special built-in variable called __name__. This variable holds a string that
indicates how the module is being used. Its value changes depending on whether the script is run directly
or imported as a module.

When a Python script is executed directly, its __name__ variable is set to the string "__main__". When the
script is imported into another script, its __name__ variable is set to the module's actual name (e.g.,

"calculator").

This behavior is extremely useful for writing code that should only run when the script is executed as the
main program. You typically see this in the form of an if statement:

# my_script.py
def greet(name):
return f"Hello, {name}!'"

if __name__ == "__main__":
print("This code runs only when my_script.py is executed directly.")
message = greet("Alice")

print(message)

If you run my_script.py directly, both print statements and the greet function call execute. If you import
my_script into another file, only the greet function definition becomes available, and the code inside the
if __name__ == "_ _main__": block does not run. This prevents unwanted side effects when your module
is used as a library. It is a best practice to put your main execution logic inside this block.

Introduction to Object-Oriented Programming (OOP)

Covers: #48 Python Tutorial for Beginners | Object Oriented Programming | Introduction
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Object-Oriented Programming, or OOP, is a powerful programming paradigm that offers a structured
approach to designing and developing software. Instead of focusing solely on functions and logic, OOP
emphasizes modeling real-world entities as 'objects'. This approach helps manage complexity, especially

in larger applications, by making code more organized, reusable, and easier to maintain.

Think about the world around you. It is full of objects: cars, people, books, phones. Each object has certain
characteristics (attributes) and can perform certain actions (behaviors or methods). For example, a car
has attributes like color, make, and model. It can perform actions like accelerate, brake, and turn. OOP

translates this real-world perspective into code.

Core Concepts of OOP

Understanding a few key concepts is essential for grasping OOP:

» Class: A class is a blueprint or a template for creating objects. It defines the common attributes and
methods that all objects of a certain type will have. For example, 'Car' would be a class. It defines what

a car generally looks like and what it can do.

» Object: An object is an instance of a class. It is a concrete realization of the blueprint. If 'Car’ is the
class, then 'my_red_sedan' or 'your_blue_truck' are specific objects or instances of the Car class. Each

object has its own set of attribute values.

» Encapsulation: This principle involves bundling data (attributes) and the methods that operate on
that data within a single unit, which is the class. It also involves restricting direct access to some of an
object's components, meaning that internal details are hidden from the outside world. This prevents
external code from accidentally corrupting the object's internal state. For instance, a car's engine
details are encapsulated; you interact with the gas pedal and steering wheel, not directly with the

pistons.

o Inheritance: Inheritance allows a new class (subclass or child class) to derive attributes and methods
from an existing class (superclass or parent class). This promotes code reusability. For example, a
'SportsCar’ class could inherit from a 'Car’ class, gaining all its general car properties and then adding

specific sports car features.

» Polymorphism: Meaning 'many forms', polymorphism allows objects of different classes to be
treated as objects of a common type. This enables you to write more general and flexible code. For
example, you might have a drive method that works differently for a 'Car’ object, a 'Motorcycle' object,
and a '"Truck' object, but you can call drive() on any of them.

» Abstraction: Abstraction focuses on showing only the essential features of an object and hiding its
complex implementation details. It simplifies the view of complex systems. When you drive a car, you
use the steering wheel and pedals. You do not need to know the intricate mechanics of the engine to

operate the vehicle. The complex engine details are abstracted away.

OOP provides a powerful way to structure your programs, making them more modular, easier to debug,

and simpler to extend. The next sections will show you how to implement these concepts in Python.
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Defining Classes, Creating Objects, and the "__init_ ~ Method

Covers: #49 Python Tutorial for Beginners | Class and Object - #50 Python Tutorial for Beginners | __init__ method

With an understanding of OOP concepts, you can now learn how to implement them in Python. The
foundation of OOP in Python is the class. Classes serve as blueprints for creating objects, which are

instances of those classes.

Defining a Class

You define a class using the class keyword, followed by the class name and a colon. Class names typically

follow the CamelCase convention.

class Dog:
# Class attributes (shared by all instances)
species = "Canis familiaris"

# Instance methods
def bark(self):
print("Woof!")

In this example, Dog is a class. species is a class attribute, meaning it belongs to the class itself and is

shared by all Dog objects.

Creating Objects (Instances)

To create an object from a class, you simply call the class name followed by parentheses, just like calling a

function:

my_dog = Dog() # Creates an object named my_dog from the Dog class
your_dog = Dog() # Creates another object named your_dog

print(my_dog.species) # Output: Canis familiaris
my_dog.bark() # Output: Woof!

Each object, my_dog and your_dog, is an independent instance of the Dog class. They share the species
attribute and the bark method.

The __init__ Method (The Constructor)

Objects often need to be initialized with specific values when they are created. This is where the __init_
method comes in. It is a special method in Python classes, often referred to as the constructor. Python

automatically calls __init__ every time you create a new object from a class.

The __init__ method allows you to define initial attributes for an object. It always takes at least one
argument, self, which refers to the instance of the class being created. Any other parameters are used to

pass initial values to the object.

Let's enhance our Dog class to include attributes like name and age:
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class Dog:
species = "Canis familiaris"

def __init_ (self, name, age):
self.name = name # Initialize the name attribute for the instance
self.age = age # Initialize the age attribute for the instance

def description(self):
return f"{self.name} is {self.age} years old."

def bark(self):
print("Woof!")

Now, when you create a Dog object, you must provide a name and an age:

my_dog = Dog("Buddy", 3)
your_dog = Dog("Lucy", 5)

print(my_dog.description()) # Output: Buddy is 3 years old.
print(your_dog.description()) # Output: Lucy is 5 years old.

print(my_dog.name) # Output: Buddy
print(my_dog.age) # Output: 3

Inside the __init__ method, self.name = name assigns the value passed as name to an attribute called
name for that specific Dog instance. Similarly for age. The description method also uses self.name and
self.age to access the instance's own attributes. This ensures each Dog object has its unique name and

age.

Common mistakes include forgetting to pass self as the first argument to __init__ or other instance

methods, or trying to access instance attributes without using self. within the class methods.

Constructors, the ‘self Keyword, and Object Comparison

Covers: #51 Python Tutorial for Beginners | Constructor, Self and Comparing Objects

The __init__ method, as discussed, plays a crucial role in object creation. It acts as the constructor for a
Python class, responsible for setting up the initial state of a new object. Understanding its mechanics,

especially the self parameter, is vital for effective object-oriented programming.
The __init__ Method as a Constructor
When you write my_object = MyClass(argl, arg2), Python performs two main steps:

1. It first creates a new, empty object (an instance of MyClass ).

2. Then, it calls the __init__ method of MyClass with the newly created object as the first argument

(self) and any additional arguments (argl, arg2).
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This process ensures that every object is properly initialized with its required attributes as soon as it is
created. You do not explicitly call __init__; Python handles it automatically.

Understanding the self Keyword

The self parameter is a convention in Python, not a keyword like this in some other languages. It is the
first parameter of any instance method, including __init_ . Its purpose is to refer to the instance of the
class on which the method is being called.

Consider this method within a Person class:

class Person:
def __init__(self, name):
self.name = name

def introduce(self):
print(f"Hi, my name is {self.name}.")

When you create an object pl = Person("Alice") and then call pl.introduce(), Python internally
translates this to Person.introduce(pl) . The pl object is passed as the self argument to the introduce
method. This allows the method to access p1's specific name attribute using self.name.

Without self, a method would not know which instance's attributes it should operate on. It is the bridge
between the method and the specific object it belongs to. While you can name it something else, self is
universally accepted and understood by Python programmers.

Comparing Objects

In Python, you can compare objects using the == operator for value equality and the is operator for
identity (checking if two variables refer to the exact same object in memory).

By default, the == operator for custom objects also checks for identity, similar to is, unless you explicitly
define how objects of your class should be compared. You do this by implementing the special method

—€q__.

Let's define a Point class and then implement __eq__

class Point:

def __init_ (self, x, y):
self.x = x

self.y = y

def __eq_ (self, other):
if not isinstance(other, Point):
return NotImplemented # Or raise TypeError

return self.x == other.x and self.y == other.y

def __str_ (self):
return f"Point({self.x}, {self.y})"

Now, let's create and compare Point objects:
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pl = Point(1, 2)
p2 = Point(1, 2)
p3 = Point(3, 4)
p4 = pl # p4 refers to the same object as pl

print(pl == p2) # Output: True (because __eq__ is implemented)
print(pl == p3) # Output: False

print(pl is p2) # Output: False (different objects in memory)
print(pl is p4) # Output: True (same object in memory)

# Comparing with a non-Point object
print(pl == (1, 2)) # Output: False (or NotImplemented handled by Python)

The __eq__ method takes self (the current object) and other (the object being compared to). Inside
__eq__, you define the logic for what makes two objects of your class equal. It is good practice to first
check if other is an instance of the same class to prevent errors or unexpected comparisons. If other is
not of the expected type, returning NotImplemented allows Python to try other comparison methods or fall
back to default behavior.

KEY TAKEAWAYS

e Modules are Python files used to organize and reuse code, imported using import or from ...
import ... statements.

o The special variable __name__ is "__main__" when a script runs directly, and the module's name
when imported, allowing conditional code execution.

e Object-Oriented Programming (OOP) is a paradigm that models real-world entities using
classes and objects.

 Classes are blueprints defining attributes and methods, while objects are instances of those
classes.

» Encapsulation bundles data and methods, hiding internal details to protect an object's state.

o The __init__ method acts as a constructor, automatically called to initialize an object's
attributes upon creation.

o The self parameter in instance methods refers to the specific object on which the method is

called, allowing access to its attributes and methods.

» Object comparison using == can be customized by implementing the __eq__ method, defining
value equality based on object attributes.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.

1. What is the primary purpose of using modules in Python?

2. Explain the significance of the if _ name__ == "__main__": block.
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3. List and briefly describe three core concepts of Object-Oriented Programming (OOP).
4. What is the role of the __init__ method in a Python class?
5. Why is self used as the first parameter in instance methods?

6. How can you customize object comparison for value equality in Python?
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CHAPTER 8

Advanced Object-Oriented Programming
Concepts

This chapter builds on your foundational understanding of Python's object-oriented programming
(OOP) principles. You will explore different types of variables and methods that exist within classes,
understanding their specific roles and how to use them effectively. Mastering these distinctions is

crucial for writing robust and maintainable Python code.

Following this, the chapter introduces more advanced OOP concepts: inner classes and inheritance.
You will learn how to define classes within other classes for better organization and encapsulation.
Also, you will discover inheritance, a powerful mechanism for code reuse and establishing
relationships between classes. These topics equip you to design more complex and structured

applications.

Understanding Class Variables and Method Types

Covers: #52 Python Tutorial for Beginners | Types of Variables - #53 Python Tutorial for Beginners | Types of Methods

In object-oriented programming, classes serve as blueprints for creating objects. Within these blueprints,
you define data (variables) and behavior (methods). Python offers different types of variables and

methods, each with a specific scope and purpose.

Types of Variables

Variables within a class context can be categorized primarily into two types: instance variables and class

variables. Understanding their differences is fundamental.

» Instance Variables: These variables belong to a specific instance (object) of a class. Each object has
its own copy of instance variables. Changes to an instance variable in one object do not affect the same
variable in other objects. You typically define instance variables inside the __init__ method using the

self keyword.

class Car:

def __init_ (self, make, model):
self.make = make # Instance variable
self.model = model # Instance variable

carl
car2

Car("Toyota", "Camry")
Car("Honda", "Civic")

print(f'Car 1: {carl.make} {carl.model}")
print(f"Car 2: {car2.make} {car2.model}")

carl.make = "Nissan" # Changes only carl
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print(f"Car 1 (updated): {carl.make} {carl.model}")
print(f"Car 2 (unchanged): {car2.make} {car2.model}")

» Class Variables (or Static Variables): These variables are shared by all instances of a class. There
is only one copy of a class variable, regardless of how many objects are created. If you change a class
variable, the change is reflected across all objects. You define class variables directly within the class
body, outside of any methods.

class Company:
employee_count = @ # Class variable

def __init__ (self, name):
self.name = name
Company.employee_count += 1 # Access using class name

Company ("Alice")
Company ("Bob")

empl
emp2

print(f"Employee count: {Company.employee_count}") # Access using class name

Company.employee_count += 10 # Modifying the class variable directly
print(f'New employee count: {empl.employee_count}") # Reflected in all instances

A common mistake is to access a class variable using self.class_variable for modification. While this
works for reading, assigning to self.class_variable actually creates a new instance variable with the
same name, shadowing the class variable for that specific instance. Always use

ClassName.class_variable when you intend to modify the shared class variable.

Types of Methods

Just as variables have different scopes, methods within a class also operate differently. Python supports

three primary types of methods:

» Instance Methods: These are the most common type of methods. They operate on the instance's
data. They always take self as their first parameter, which refers to the instance itself. Instance

methods can access and modify both instance variables and class variables.

class Dog:
species = "Canis familiaris"

def __init_ (self, name, age):
self.name = name

self.age = age

def bark(self):
return f'{self.name} says Woof!"

def describe(self):
return f"{self.name} is a {self.age}-year-old {Dog.species}."
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my_dog = Dog("Buddy", 3)
print(my_dog.bark())
print(my_dog.describe())

» Class Methods: These methods operate on the class itself, rather than a specific instance. They are
declared using the @classmethod decorator and take cls (by convention) as their first parameter,
which refers to the class object. Class methods are often used for alternative constructors or to modify
class-level state.

class Product:
discount_rate = 0.10

def __init_ (self, name, price):
self.name = name
self.price = price

@classmethod
def set_discount(cls, new_rate):
cls.discount_rate = new_rate

def get_final_price(self):
return self.price *x (1 - Product.discount_rate)

iteml = Product("Laptop", 1000)
print(f"Price with default discount: {iteml.get_final_price()}")

Product.set_discount(0.15) # Change discount for all products
item2 = Product("Mouse", 25)
print(f"Price with new discount: {item2.get_final_price()}")

o Static Methods: These methods are utility functions that are logically related to the class but do not
operate on instance-specific data or class-specific data. They do not take self or cls as their first
parameter. You declare them using the @staticmethod decorator. Static methods are essentially

regular functions placed within a class for organizational purposes.

class MathOperations:
@staticmethod

def add(x, y):

return x + vy

@staticmethod
def multiply(x, y):
return x x y

result_add = MathOperations.add(5, 3)
result_multiply = MathOperations.multiply(4, 2)
print(f"5 + 3 = {result_add}")

print(f"4 x 2 = {result_multiply}")
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Practice creating a Student class. Include an instance variable for student_id and name, a class variable
for school_name, an instance method enroll_course(course_name) , a class method

change_school_name(new_name) , and a static method is_valid_grade(grade) .

Inner Classes and Inheritance in Detail

Covers: #54 Python Tutorial for Beginners | Inner class - #55 Python Tutorial for Beginners | Inheritance

Python's object-oriented capabilities extend to more complex class structures, including the concept of
inner classes and the powerful mechanism of inheritance. These features allow for more organized,

reusable, and maintainable code.

Inner Classes

An inner class is a class defined within another class. This structure is useful when a class is closely
associated with another class and is not likely to be used independently. Defining an inner class helps to

encapsulate related functionality and improve code organization.

Consider a Car class that has an Engine. An Engine is a component of a Car and might not make sense as
a standalone object in some contexts. By making Engine an inner class of Car, you clearly define this

relationship.

To create an inner class, simply define one class inside another. To instantiate the inner class, you first

need an object of the outer class.

class Car:

def __init_ (self, brand, model):

self.brand = brand

self.model = model

self.engine = self.Engine() # Instantiate the inner class

def get_car_info(self):
return f"{self.brand} {self.model} with {self.engine.get_engine_type()} engine."

class Engine: # Inner class
def __init_ (self):
self.horsepower = 200
self.cylinders = 4

def get_engine_type(self):
return f"{self.cylinders}-cylinder engine with {self.horsepower} HP"

# Create an outer class object
my_car = Car("Tesla", "Model 3")
print(my_car.get_car_info())

# You can also access the inner class directly through the outer class object

# However, it is more common to instantiate it within the outer class's __init__
# my_engine = my_car.Engine() # This would create another engine instance
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Inner classes provide a way to logically group classes that are tightly coupled. They enhance encapsulation
by making the inner class's existence dependent on the outer class, at least conceptually. This can make

your code easier to understand and manage.

Inheritance

Inheritance is a core principle of OOP that allows a new class to acquire the attributes and methods of an
existing class. The new class is called the child class (or derived class), and the existing class is called the
parent class (or base class). Inheritance promotes code reuse and establishes a natural 'is-a' relationship
between classes (e.g., a Dog is a Animal).

To implement inheritance, define the child class and include the parent class name in parentheses after
the child class name.

class Animal: # Parent class
def __init__ (self, name):
self.name = name

def speak(self):
raise NotImplementedError("Subclass must implement abstract method")

def eat(self):
return f"{self.name} is eating."

class Dog(Animal): # Child class inherits from Animal
def __init_ (self, name, breed):

super().__init_ (name) # Call parent's __init__ method
self.breed = breed

def speak(self):
return f"{self.name} barks."

def fetch(self, item):
return f"{self.name} fetches the {item}."

class Cat(Animal): # Another child class
def __init__(self, name):
super().__init__ (name)

def speak(self):
return f'"{self.name} meows."

# Create objects
my_dog = Dog("Buddy", "Golden Retriever")
my_cat = Cat("Whiskers")

print(my_dog.speak()) # Dog's speak method
print(my_dog.eat()) # Inherited from Animal
print(my_dog.fetch("ball")) # Dog's unique method

print(my_cat.speak()) # Cat's speak method
print(my_cat.eat()) # Inherited from Animal
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Key Concepts in Inheritance:

e super().__init_ () : When a child class has its own __init__ method, it is crucial to call the parent
class's __init__ method using super().__init_ (arguments) . This ensures that the parent's
initialization logic is executed, setting up any attributes defined in the parent class.

» Method Overriding: A child class can provide a specific implementation for a method that is already
defined in its parent class. When an object of the child class calls that method, the child's version is
executed instead of the parent's. In the Dog and Cat examples, both override the speak method from

Animal.

Common mistakes include forgetting to call super().__init_ () in the child's constructor, which can
lead to uninitialized parent attributes. Another mistake is creating methods with the same name in the

child class but not intending to override, leading to unexpected behavior.

Practice creating a base class Shape with a method area() . Then create derived classes Circle and
Rectangle that inherit from Shape and override the area() method to calculate their specific areas.

KEY TAKEAWAYS
» Instance variables are unique to each object, while class variables are shared by all objects of a
class.

» Instance methods operate on object data, class methods operate on class data, and static

methods are utility functions within a class.

o Always use ClassName.class_variable to modify a class variable to avoid creating a new

instance variable.

» Inner classes provide logical grouping and encapsulation for classes tightly coupled to an outer

class.

o Inheritance allows a child class to acquire attributes and methods from a parent class,

promoting code reuse.

o Use super().__init__() in a child class's constructor to ensure the parent class is properly
initialized.

» Method overriding allows a child class to provide its own implementation for a method defined

in its parent.

CHECK YOUR UNDERSTANDING

Answer these before moving on. Model answers are in the Answer Key at the back of this guide.
1. Explain the difference between an instance variable and a class variable in Python.
2. When would you use a class method instead of an instance method or a static method?
3. What is the primary purpose of an inner class, and how do you instantiate it?

4. Describe the 'is-a' relationship in the context of inheritance and provide an example.
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5. Why is it important to call super().__init_ () in a child class's constructor when using inheritance?
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REFERENCE

Glossary

init
A special method in Python classes, often called the constructor. It is automatically invoked when a new

object is created and is used to initialize the object's attributes.

name
A special built-in variable in Python that holds the name of the current module. Its value is "__main__"

when the script is run directly.

global keyword
A Python keyword used inside a function to indicate that a variable being assigned to refers to a global

variable, not a new local one.

Argument

A value passed into a function when it is called, corresponding to a parameter in the function's definition.

Array
A data structure consisting of a collection of elements, each identified by at least one array index or key,

typically of the same data type.

Base case
The condition within a recursive function that stops the recursion by returning a direct result without

further recursive calls.

Binary

A base-2 number system, using only the digits 0 and 1, fundamental to computer operations.

Bitwise operator
An operator that performs operations on integers at the bit level, manipulating their binary

representations.

Break statement

A control flow statement that terminates the current loop and transfers execution to the statement

immediately following the loop.

Breakpoint
A deliberate stopping or pausing place in a program, set for debugging purposes, to inspect the program's

state.

Class

A blueprint or template for creating objects. It defines the structure and behavior that its objects will have.

Class method
A method that operates on the class itself, declared with @classmethod and taking c1s as its first

parameter.
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Class variable

A variable shared by all objects of a class; there is only one copy, accessible via the class name.

Conditional statement

A programming construct (like if, elif, else) that executes different blocks of code based on whether a
condition is true or false.

Continue statement
A control flow statement that skips the rest of the current iteration of a loop and proceeds to the next

iteration.

Data type
A classification that specifies which type of value a variable has and what type of mathematical, relational,

or logical operations can be applied to it (e.g., integer, float, string, boolean).

Decorator
A function that takes another function as an argument, adds functionality to it, and returns a new

function, typically used with the @ syntax.

Dictionary
An unordered collection of key-value pairs in Python, where each unique key maps to a specific value,

enabling efficient data retrieval.

Encapsulation

The principle of bundling data (attributes) and methods (functions) that operate on the data within a
single unit, typically a class, and restricting direct access to some of an object's components.

Function
A block of organized, reusable code that performs a specific task, improving code modularity and
readability.

Hexadecimal

A base-16 number system, using digits 0-9 and letters A-F, often used in computing for compact

representation.

Higher-order function

A function that takes one or more functions as arguments or returns a function as its result.

Ide (integrated development environment)
Software that provides comprehensive facilities to computer programmers for software development, such

as a code editor, debugger, and build automation tools.

Idle

Integrated Development and Learning Environment, Python's default editor and interactive shell.

Immutable object
An object whose state or content cannot be changed after it is created, such as numbers, strings, and

tuples.
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Infinite loop
Aloop that continues indefinitely because its termination condition is never met, often caused by a logical

error.

Inheritance
A mechanism where a new class (child) acquires properties and behaviors from an existing class (parent),

promoting code reuse.

Inner class
A class defined within another class, typically used for logical grouping and encapsulation of closely

related components.

Instance method

A method that operates on an object's data and takes self as its first parameter.

Instance variable

A variable belonging to a specific object (instance) of a class, with each object having its own copy.

Iterable

An object in Python that can be looped over, such as a list, tuple, string, or the output of range().

Lambda function
A small, anonymous function defined using the lambda keyword, capable of taking any number of

arguments but having only one expression.

List
An ordered, mutable collection of items in Python, allowing elements to be added, removed, or changed

after creation.

Loop
A control flow statement that allows code to be executed repeatedly based on a condition or for each item

in a sequence.

Matrix

A two-dimensional array, often used in linear algebra to represent data in rows and columns.

Method overriding
The ability of a child class to provide a specific implementation for a method that is already defined in its

parent class.

Module
A file containing Python definitions and statements, which can be imported and used in other Python

scripts.

Mutable object

An object whose state or content can be changed after it is created, such as lists, dictionaries, and sets.
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Nested loop

Aloop structure where one loop is placed inside another. The inner loop executes completely for each

iteration of the outer loop.

Numpy
A fundamental Python library for numerical computing, providing support for large, multi-dimensional

arrays and matrices, along with a collection of mathematical functions to operate on these arrays.

Object
An instance of a class. It is a concrete entity created from a class blueprint, possessing its own state and

behavior.

Object-oriented programming (oop)
A programming paradigm based on the concept of 'objects’, which can contain data and code to

manipulate that data.

Operator

A symbol that performs an operation on one or more values (operands), like arithmetic or comparison.

Parameter
A variable listed inside the parentheses in a function's definition, acting as a placeholder for arguments

that will be passed to the function.

Pass statement

A null operation statement that does nothing. It is used as a placeholder where a statement is syntactically
required but no action is desired.

Path environment variable
A system variable that tells the operating system where to find executable programs, allowing you to run

Python from any directory.

Prime number

A natural number greater than 1 that has no positive divisors other than 1 and itself.

Python

A high-level, interpreted programming language known for its readability and wide range of applications.

Recursion
A programming technique where a function calls itself to solve a problem, typically involving a base case

and a recursive step.

Scope (local/global)
The region of a program where a variable is accessible; local variables are confined to a function, while

global variables are accessible throughout the program.

Self
A conventional name for the first parameter of any instance method in a Python class. It refers to the

instance of the class itself, allowing methods to access the instance's attributes and other methods.
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Set
An unordered collection of unique items in Python, useful for membership testing and removing

duplicates.

Static method
A utility method within a class that does not operate on instance or class data, declared with

@staticmethod.

Tuple
An ordered, immutable collection of items in Python, meaning its elements cannot be changed after

creation.

Variable

A named storage location in a program that holds a value, allowing data to be stored and referenced.
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REFERENCE

Answer Key

Chapter 1: Getting Started with Python

1. What is the primary purpose of an IDE like PyCharm in Python programming?
An IDE like PyCharm streamlines the coding process by offering features such as code auto-
completion, syntax highlighting, and debugging tools. It creates a structured environment for
managing Python projects, making it easier to write, test, and maintain code efficiently compared to a

basic text editor.

2. Explain the concept of a variable in Python and name two fundamental data types.
A variable in Python is a named container that stores a value, allowing you to refer to that data by its
name throughout your program. Python is dynamically typed, so you do not explicitly declare a
variable's type. Two fundamental data types are integers (whole numbers) and strings (sequences of

characters).

3. What is the key difference between a Python list and a Python tuple?
The key difference is mutability. A Python list is mutable, meaning its elements can be changed, added,
or removed after creation. A Python tuple, conversely, is immutable, meaning its elements cannot be

modified once the tuple has been defined.

4. How do sets handle duplicate elements, and what is a common use case for them?
Sets automatically remove duplicate elements, ensuring that every item in a set is unique. A common
use case for sets is to efficiently remove duplicates from a list or to perform mathematical set

operations like finding the union or intersection of two collections of items.

5. Describe how data is stored and accessed in a Python dictionary.
In a Python dictionary, data is stored as unordered key-value pairs. Each value is associated with a
unique, immutable key. You access values by providing their corresponding key, rather than a
numerical index, making dictionaries highly efficient for retrieving specific pieces of information based

on a label.

Chapter 2: Section 2

1. Why is setting the Python path important for development?
Setting the Python path allows you to run Python scripts or the interpreter from any directory in your
command line. Without it, you would need to navigate to the Python installation directory or specify
the full path to the Python executable each time. This makes development more convenient and

efficient.

2. How can you quickly find documentation for a Python function like print directly within
the interpreter?
You can use the built-in help() function. Typing help(print) in the Python interpreter will display
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the documentation string for the print function, including its usage and parameters. This is useful for

quick reference without needing internet access.

3. Explain the difference between an integer and a float in Python.
An integer (int) is a whole number without a fractional part, such as 5, -10, or 0. A float (float) is a
number that includes a decimal point, representing real numbers, such as 3.14, -0.5, or 2.0. Floats are

used when precision beyond whole numbers is required.

4. What is the purpose of the // operator in Python?
The // operator performs floor division. It divides two numbers and returns the integer part of the
quotient, effectively rounding down to the nearest whole number. For example, 7 // 2 resultsin 3,
and 7.0 // 2 resultsin 3.0.

5. How do you convert the decimal number 10 into its binary representation in Python?
You use the built-in bin() function. Calling bin(10) will return the string '0b1010' . The '0b"' prefix
indicates that the following characters represent a binary number.

Chapter 3: Python Fundamentals: Operations, Input, and Control Flow

1. Explain the difference between the bitwise AND (&) and OR (| ) operators with a simple
example.
The bitwise AND (&) operator returns 1 if both corresponding bits are 1; otherwise, it returns o. For
example, 5 & 3 (binary 0101 & 0011) results in 0001 (decimal 1). The bitwise OR (| ) operator
returns 1 if at least one of the corresponding bits is 1; otherwise, it returns 0. For example, 5 | 3
(binary 0101 | 0011) resultsin 0111 (decimal 7).

2. How do you import and use the square root function from Python's math module?
To use the square root function, you first import the math module using import math. Then, you can
call the function using dot notation: math.sqrt(number) . For example, math.sqrt(16) would return
4.0.

3. What is the primary purpose of the input() function, and what common mistake should
beginners be aware of?
The input() function allows a Python program to receive text input from the user via the command
line. The primary mistake beginners make is forgetting that input() always returns a string. If
numerical operations are needed, the input string must be explicitly converted to an integer using

int() or a float using float().

4. Describe a scenario where an elif statement is more appropriate than using multiple
independent if statements.
An elif statement is more appropriate when you have multiple, mutually exclusive conditions to
check, and only one block of code should execute. For instance, grading a student's score (A, B, C, D, F)
is a perfect scenario. If you used separate if statements, multiple grades might print if a score meets

several conditions, but elif ensures only the first true condition's block runs.

5. When would you typically choose a while loop over a for loop, and vice versa?

You typically choose a while loop when the number of repetitions is not known beforehand and
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depends on a condition being met, such as waiting for user input or processing data until a specific
state is reached. You choose a for loop when you need to iterate over a known sequence (like a list or
string) or a fixed range of numbers, making it ideal for processing each item in a collection or repeating

a task a specific number of times.

Chapter 4: Control Flow, Loops, and Data Structures

1. Explain the difference between the break and continue statements in a loop.
The break statement immediately terminates the loop it is inside, causing program execution to
resume at the statement immediately following the loop. In contrast, the continue statement skips the
rest of the current iteration of the loop and proceeds to the next iteration, if one exists.

2. When does the else block associated with a for loop execute? Provide a small code
example.
The else block of a for loop executes only if the loop completes all its iterations without encountering
a break statement. If a break statement is executed, the else block is skipped. python for i in

range(3): print(i) else: print("Loop finished normally.")

3. What is the primary purpose of the pass statement in Python?
The pass statement serves as a null operation. It is used as a placeholder when Python's syntax
requires a statement but you do not want any action to be performed. This can be useful for defining

empty functions, classes, or loop bodies that you plan to implement later.

4. Describe how nested loops are used to print patterns like a right-angled triangle.
Nested loops are used by having an outer loop control the number of rows and an inner loop control
the elements printed in each row. For a right-angled triangle, the inner loop's range often depends on
the current iteration of the outer loop, allowing the number of elements (e.g., stars) to increase with

each new row.

5. Why is the NumPy library often preferred over standard Python lists for numerical
computations involving large datasets?
NumPy is preferred for numerical computations because it provides highly optimized array objects
(ndarrays) that are significantly faster and more memory-efficient than Python lists for large datasets.
It uses C implementations for its core operations, enabling vectorized computations that avoid the
overhead of Python loops, leading to substantial performance gains in scientific and data processing
applications.

Chapter 5: NumPy Arrays and Python Functions

1. How do you create a 2x3 array of zeros using NumPy?
You can create a 2x3 array of zeros using np.zeros((2, 3)).The (2, 3) tuple specifies the shape of
the array, indicating 2 rows and 3 columns. This function is useful for initializing arrays with a known

size before filling them with data.

2. Explain the difference between a simple assignment and using .copy() for a NumPy
array.
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Simple assignment (e.g., new_arr = original_arr) creates a view or reference, meaning both variables
point to the same memory location. Changes through new_arr will affect original_arr. Using
.copy() (e.g., new_arr = original_arr.copy() ) creates a completely independent copy in a new

memory location, so modifications to new_arr will not impact original_arr.

3. What is the primary purpose of defining functions in Python?
The primary purpose of defining functions is to organize code into reusable, modular blocks. This
improves code readability, reduces redundancy, and makes programs easier to debug and maintain.
Functions allow you to break down complex tasks into smaller, manageable units.

4. Describe the difference between positional arguments and keyword arguments.
Positional arguments are passed to a function based on their order, matching the parameters in the
function definition sequentially. Keyword arguments are passed by explicitly naming the parameter
(e.g., parameter_name=value ), allowing them to be provided in any order and improving clarity,

especially for functions with many parameters.

5. When would you use *xargs and x+kwargs in a function definition?
You use xargs when a function needs to accept an arbitrary number of non-keyword (positional)
arguments. These are collected into a tuple. You use xxkwargs when a function needs to accept an
arbitrary number of keyword arguments. These are collected into a dictionary, where keys are

argument names and values are their corresponding values.

6. What is the role of the global keyword?
The global keyword is used inside a function to declare that a variable being referenced or assigned to
is a global variable, not a new local variable. This allows a function to modify a global variable's value
directly. Without global, an assignment inside a function would create a new local variable even if a

global variable with the same name exists.

Chapter 6: Functions and Advanced Python Concepts

1. Explain the difference between passing a list and passing an integer to a Python
function.
When an integer (an immutable object) is passed to a function, the function receives a copy of its value.
Changes to the parameter inside the function do not affect the original integer. When a list (a mutable
object) is passed, the function receives a reference to the original list object. Any modifications made to
the list within the function will directly affect the original list outside the function's scope.

2. What are the two essential components of a recursive function?
Every recursive function must have a base case and a recursive step. The base case is a condition that
stops the recursion by returning a direct value, preventing infinite calls. The recursive step is where the

function calls itself with a modified input that moves closer to the base case.

3. When would you choose to use a lambda function instead of a regular def function?
You would typically use a lambda function for small, simple, single-expression operations where
defining a full named function with def would be overly verbose. They are often used as arguments to

higher-order functions like map, filter, or sort for quick, inline functionality.
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4. Describe the purpose of the map() function and provide a simple example.
The map() function applies a given function to every item in an iterable (like a list) and returns an
iterator of the results. Its purpose is to transform each element of an iterable according to a specified

rule. For example, list(map(lambda x: x * 2, [1, 2, 31)) would return [2, 4, 6].

5. What is a Python decorator, and why are they useful?
A Python decorator is a function that takes another function as an argument, adds some functionality
to it, and then returns a new, modified function. They are useful for extending or altering the behavior
of functions without directly changing their source code, promoting code reuse for tasks like logging,
timing, or access control.

Chapter 7: Modules and Object-Oriented Programming

1. What is the primary purpose of using modules in Python?
Modules help organize Python code into separate, reusable files. This improves code readability,
maintainability, and allows for functions, classes, and variables to be shared across multiple programs
without rewriting them.

2. Explain the significance of the if _ name__ == "_ main__": block.
This block ensures that certain code only executes when the script is run directly as the main program.
If the script is imported as a module into another script, the code inside this block is skipped,
preventing unintended side effects or test code from running during import.

3. List and briefly describe three core concepts of Object-Oriented Programming (OOP).
Three core OOP concepts are: Class, a blueprint for creating objects; Object, an instance of a class
with its own state and behavior; and Encapsulation, which bundles data and methods within a class
and hides internal implementation details.

4. What is the role of the __init__ method in a Python class?
The __init__ method acts as the constructor for a class. It is automatically called when a new object is
created, and its primary role is to initialize the attributes of that newly created object with specific

values passed during instantiation.

5. Why is self used as the first parameter in instance methods?
The self parameter refers to the specific instance of the class on which the method is being called.
Python automatically passes the instance itself to self, allowing the method to access and manipulate
that instance's unique attributes and other methods.

6. How can you customize object comparison for value equality in Python?
To customize object comparison for value equality using the == operator, you must implement the
special method __eq__(self, other) within your class. Inside this method, you define the logic for
which attributes should be compared to determine if two objects are considered equal.

Chapter 8: Advanced Object-Oriented Programming Concepts

1. Explain the difference between an instance variable and a class variable in Python.

An instance variable is unique to each object of a class; each object gets its own copy. You typically
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defineitin __init__ using self. A class variable is shared by all objects of a class, meaning there is
only one copy for the entire class. You define it directly in the class body and usually access or modify it
using the class name.

2. When would you use a class method instead of an instance method or a static method?
You use a class method when the method needs to operate on the class itself, for example, to modify a
class variable or to serve as an alternative constructor. It takes cls as its first argument. Instance
methods operate on object-specific data, while static methods are utility functions that do not need
access to either instance or class data.

3. What is the primary purpose of an inner class, and how do you instantiate it?
The primary purpose of an inner class is to logically group classes that are tightly coupled and to
enhance encapsulation. It is used when one class's existence or functionality is highly dependent on
another. You instantiate an inner class by first creating an object of the outer class, then using that

outer class object to create an instance of the inner class, for example, outer_obj.InnerClass().

4. Describe the 'is-a' relationship in the context of inheritance and provide an example.
The 'is-a' relationship describes how a child class is a more specific type of its parent class. For
example, a Dog 'is a' Animal, ora Car 'isa' Vehicle. This relationship indicates that the child class
inherits characteristics and behaviors from the parent, while also potentially adding its own unique
features.

5. Why is it important to call super().__init_ () in a child class's constructor when using
inheritance?
Calling super().__init_ () inachild class's __init__ method ensures that the parent class's
constructor is executed. This is crucial for initializing any attributes or performing setup logic defined
in the parent class. Failing to call it can result in uninitialized attributes from the parent class, leading

to errors or unexpected behavior.
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CLOSING

Where to Go Next

Congratulations on completing 'Python for Beginners: Full Course'! You now possess a solid foundation in
Python programming. The next crucial step is to consolidate your skills through consistent practice. Begin
building small personal projects. Think about simple utilities or scripts that solve a problem you

encounter daily.

Consider exploring specific areas of Python development. This could include web development with
frameworks like Flask or Django, data analysis with libraries such as Pandas and NumPy, or automation

scripts for routine tasks. The skills you have gained are transferable across many domains.

MegaCourse offers many further learning paths. These cover more advanced Python topics or introduce
complementary technologies. Continue to experiment, build, and learn. The world of programming is vast,
and your path has just begun.

MEGACOURSE
Learn Anything. Achieve Everything.

Track your progress, take the quizzes, and earn your certificate for this course at

megacourse.app/courses/python-for-beginners-full-course
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