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Chapter 1: Introduction to Python
1.1 What is Python?

Python is a high-level, interpreted, and dynamically-typed programming language known
for its simplicity and readability. It was created by Guido van Rossum in 1991 and has since
become one of the most popular languages for software development, data science, web
development, automation, and artificial intelligence.

Key Features of Python:

@ Simple and Readable: Python syntax is clean and easy to understand. Interpreted
@ Language: Python does not require compilation, making development faster.

Dynamically Typed: Variables do not need explicit declaration. Extensive
@ Libraries: Rich set of standard and third-party libraries. Platform Independent:
@ Code runs on multiple operating systems. Large Community: Extensive
@® documentation and active global support.

1.2 History of Python

Python was first released in 1991 by Guido van Rossum at CWI (Centrum Wiskunde &
Informatica) in the Netherlands.

Key Milestones in Python's Development:

@ Python 1.0 (1991): First official version with basic functionalities.
@ Python 2.0 (2000): Introduced list comprehensions and garbage collection.
@ Python 3.0 (2008): Major update, removed old syntax, improved performance.

% Latest Version: Python 3.x series is currently in active development.



1.4.2 Running Python as a Script

Create a new file hello.py and add the following code:

python
CopyEdit

print("Welcome to Python programming!")
Save the file and run it using:

bash
CopyEdit

python hello.py

Output:
css
CopyEdit

Welcome to Python programming!

1.5 Python vs Other Programming Languages

Feature Python C++ Java JavaScript
Syntax Easy Complex Medium Medium
Speed Moderate Fast Moderate Fast
Platform Cross-platfor | Cross-platfor | Cross-platfor | Web-based

m m m
Type System Pynamic Static Static Dynamic

¥ Python is widely used because of its simplicity and versatility, making it a preferred
choice for beginners and professionals alike.




| Machine Code Execution |

2.7 Real-Life Use Case

Scenario: A company needs an automatic email sender that runs a loop and sends a reminder
every day at 9 AM.

Solution: Python Script for Email Automation

python
CopyEdit

import smtplib

server = smtplib.SMTP('smtp.gmail.com', 587)
server.starttls()
server.login("your_email@gmail.com", "your_password")

server.sendmail("your_email@gmail.com", "recipient@gmail.com",
"Subject:Reminder\nHello, this is your daily reminder!")
server.quit()




3.5 Real-Life Use Case: ATM Machine Simulation

Imagine a user is interacting with an ATM machine. We use control flow statements to check
the balance, deposit money, or withdraw cash.

python
CopyEdit

balance = 5000

while True:
print("\nWelcome to ATM")
print("1. Check Balance")
print("2. Deposit Money")
print("3. Withdraw Money")

print("4. Exit")

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

if choice == 1:
print("Your Balance:", balance)
elif choice == 2:

amount = int(input("Enter deposit amount: "))

balance += amount



4.11 Python Cheat Sheet for Functions

Concept

Syntax Example

Defining a function

def func(): pass

Calling a function

func()

Function with
parameters

def add(a, b): return a+b

Default arguments

def greet(name="User"):

Keyword arguments

func(a=5, b=10)

Returning values

return result

Lambda function

lambda x: Xx*Xx

Recursion

def fact(n): return nxfact(n-1) if n>1
else 1

Higher-order function

map (lambda x: x*2, [1,2,3])




6.9 Real-Life Case Study: Ride-Sharing App

Consider a ride-sharing app like Uber.

@ Class: Vehicle
@ Child classes: CarBikeTyruck
@ Methods: start_ride()gcalculate_fare()

Implementation:
python
CopyEdit
class Vehicle:
def __init__(self, type, fare_per_km):

self.type = type

self.fare_per_km = fare_per_km

def calculate_fare(self, distance):

return self.fare_per_km * distance
class Car(Vehicle):
def __init__(self):

super().__init__("Car", 10)

class Bike(Vehicle):



8.7 Real-World Example: Payment System

Abstraction in a payment system allows different payment modes to share a common
interface.

Example
python
CopyEdit

from abc import ABC, abstractmethod

class Payment(ABC): @abstractmethod

def make_payment(self, amount):

pass

class CreditCard(Payment):
def make_payment(self, amount):

print(f"Credit card payment of {amount}")

class UPI(Payment):
def make_payment(self, amount):

print(f"UPI payment of {amount}")



Removing Items

python

CopyEdit

del student["age"]

print(student)

11.5 List vs Tuple vs Dictionary - Key Differences

Feature List Tuple Dictionary
Ordered Yes Yes X No
Mutable Yes X No Yes
Indexed Yes Yes X No
Unique Keys | N/A N/A Yes
Best Use Case | Dynamic collections | Fixed data | Key-value mappings




Chapter 15: Stacks, Queues, and Linked

Lists in Python
15.1 Introduction

Stacks, Queues, and Linked Lists are fundamental data structures that help in managing data

efficiently.

Key Uses:

@ Stacks: Undo/Redo operations, backtracking, function calls.
@ OQueues: Scheduling, handling requests, breadth-first search.
@ Linked Lists: Dynamic memory allocation, efficient insertions/deletions.

15.2 Stacks in Python

A stack follows LIFO (Last In, First Out) order. The last element added is the first to be
removed.

Operations:

@ push(): Insert element at the top.

@ pop(): Remove and return top element.
@ peek(): View top element.

@ isEmpty(): Check if stack is empty.



15.6 Interview Questions & Answers

Q1: How does a stack work?

A: A stack follows LIFO (Last In, First Out), where elements are added and removed from the

top.
Q2: Where is a queue used in real-world applications?
A:

@ Task scheduling (OS, printers)
@ Messaging systems (WhatsApp, Kafka)
@ Request handling in servers

Q3: How does a linked list differ from an array?
A:

@ Arrays have fixed sizes, whereas linked lists are dynamic.
@ Insertion/deletion is faster in linked lists than in arrays.

15.7 Conclusion & Key Takeaways

Stacks follow LIFO and are used for undo/redo, recursion, and backtracking.
Queues follow FIFO and are used for task scheduling and request handling.
Linked Lists provide efficient dynamic memory management.



Chapter 21: Automating Tasks with

Python

21.1 Introduction

Python is widely used for automating repetitive tasks, such as:
/ File management

/ Data extraction and web scraping

 Sending emails and notifications

/ System administration tasks

/ Automating Excel and PDFs

21.2 Why Automate Tasks?

Saves time - Automating repetitive work
Reduces errors - Eliminates manual mistakes
Increases efficiency - Speeds up workflow
Cost-effective - No need for extra resources




23.5 Implicit and Explicit Waits

23.5.1 Implicit Waits (Global Wait Time)

python
CopyEdit

driver.implicitly_wait(10) # Waits up to 10 seconds before throwing
an error

23.5.2 Explicit Waits (Wait Until Condition is Met)

python
CopyEdit

from selenium.webdriver.support.ui import WebDriverWait

from selenium.webdriver.support import expected_conditions as EC

wait = WebDriverWait(driver, 10)

element = wait.until(EC.presence_of_element_located((By.ID, "login")))

Waits for an element to be present before interacting.




29.7 Recurrent Neural Networks (RNNSs)

for Time Series

Used for sequential data such as stock prices, weather, and speech recognition.

29.8 Case Study: Predicting Handwritten

Digits (MNIST Dataset)

Dataset: MNIST (Images of handwritten digits 0-9)

Model: CNN

Tools: TensorFlow & PyTorch

29.9 Cheat Sheet

Feature TensorFlow PyTorch
API High-level (Keras) | Pythonic
Execution | Static graph Dynamic graph
Speed Optimized Fast for research
Usage Production Research




Chapter 37: Building Web Applications

with Flask and Django

37.1 Introduction

Python offers two major web frameworks: Flask (lightweight, minimal) and Django
(full-featured, batteries-included). This chapter covers building web applications using both.

Why Flask and Django?

Flask: Simple, lightweight, ideal for microservices.

Django: Full-fledged, secure, best for large applications.

Python-based frameworks ensure easy integration with AI, ML, DevOps, and cloud
tools.

37.2 Flask: A Lightweight Web Framework

37.2.1 Setting Up a Flask Project

Install Flask using:
bash
CopyEdit

pip install flask



37.9 Cheat Sheet: Flask vs Django

Feature Flask Django
Lightweight Yes X No
Full-Stack X No Yes

ORM Support | X No (use SQLAlchemy) Yes (Django ORM)

REST API Yes Yes (DRF)

Use Case Microservices Large Applications

37.10 Interview Questions & Answers
Q1: What are the key differences between Flask and Django?

A: Flask is minimalistic, while Django is a full-stack framework. Flask is best for small apps,
while Django is ideal for large applications.

Q2: How do you create a REST API in Django?

A: Use Django REST Framework (DRF) and define API views using @api_view decorators.

Q3: How do you handle user authentication in Django?

A: Use Django’s built-in Use r model with authentication views like 1ogin, logoustand

authenticate.
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Chapter 1: Introduction to Python

What is Python?

Python is a high-level, interpreted programming language known for its simplicity and

readability. It supports multiple programming paradigms, including procedural, object-
oriented, and functional programming. Python is widely used in various domains, from web
development and data analysis to artificial intelligence and scientific computing.

History of Python

Python was created by Guido van Rossum and first released in 1991. The language was
designed to emphasize code readability and simplicity. Over the years, Python has evolved,
with Python 2 being released in 2000 and Python 3 in 2008. Python 3 introduced significant
improvements and is the current standard.

Python 2 vs. Python 3

Python 2 and Python 3 are not backward-compatible, meaning code written for Python 2 may

not run on Python 3 without modifications. Python 3 includes many new features and
optimizations, making it the recommended version for new projects.

Installing Python

To install Python, visit the official Python website and download the installer for your
operating system. Follow the installation instructions to set up Python on your machine.

Setting Up the Development Environment

You can write Python code using any text editor, but using an Integrated Development

Environment (IDE) can enhance productivity. Popular IDEs for Python include PyCharm,
VSCode, and Jupyter Notebook.

Running Your First Python Program

Create a new file callegk110.py and add the following code:

python

print ("Hello, World!")

Run the program by opening a terminal and executing:

sh

python hello.py


https://www.python.org/downloads/
https://www.python.org/downloads/
https://www.python.org/downloads/

Chapter 2: Basic Syntax and Data Types

Basic Syntax

Python syntax is clean and easy to read. Here's an example of a simple Python program:

python

# This is a comment
print ("Hello, Python!") # This prints a string to the console

Variables and Data Types

Variables in Python are dynamically typed, meaning you don't need to declare their type
explicitly. Common data types include:

* Integers: Whole numbers

- Floats: Decimal numbers

* Strings: Text data

* Booleans: True or False

Example:

python x

N 103 14 # Integer
oo # Float
name = "Alice" # String

is valid = True # Boolean

Basic Operators
Python supports various operators for arithmetic, comparison, and logical operations.

- Arithmetic Operators: +, -, *, /, %, ** (exponentiation), // (floor division)

* Comparison Operators: ==, =, >, <, >=, <=
Logical Operators: and, or, not

Example:

python a = 5

b =3

print(a + b) # 8
print(a > b) # True
print(a == b) # False

Strings

Strings are sequences of characters enclosed in quotes. Python supports single, double, and
triple quotes for strings.



Example:

python

numbers = {1, 2, 3, 4, 5}
numbers.add (6)
print (numbers) # {1, 2, 3, 4, 5, 6}

Dictionaries

Dictionaries are collections of key-value pairs.

Example:

python

person = {"name": "Alice", "age": 25}

print (person["name"]) # Alice

person["age"] = 26

print (person) # {'name': 'Alice', 'age': 26}

Diagrams and Code Examples

Example Diagram: Python Data Types

e i
| Python Data | |
Types | +-———————————-
—————— + | Integers | |
Floats | | Strings | |
Booleans | | Lists | |
Tuples | | Sets | |
Dictionaries | +-————-
_____________ n

Example Code Snippet: Basic Operations
python
# Basic Operations in Python

# Arithmetic

a = 10

b =3

print(a + b) # Addition: 13

print(a - b) # Subtraction: 7

print(a * b) # Multiplication: 30

print(a / b) # Division: 3.3333333333333335

# Comparison

print(a == b) # False
print(a != b) # True
primtda > b)

10



Chapter 3: Control Flow

Control flow in Python refers to the order in which the statements and instructions
of a program are executed or evaluated. This chapter covers conditional
statements, loops, and comprehensions, providing detailed explanations and code
examples for each concept.

3.1 Conditional Statements

Conditional statements allow you to execute different blocks of code based on

certain
conditions.

3.1.1if Statement
The if statement is used to test a condition and execute a block of code if the

condition is
true.

Example:
pythgri®tt"%0is greater than 5")

if x > 5:
3.1.2if-else Statement

Theif-else statement provides an alternative block of code to execute if the condition is
false.

Example:

python
x =3
if x > 5:

print ("x is greater than 5")
else:
print ("x is not greater than 5")

3.1.3 elif Statement
The elif (else if) statement allows you to check multiple conditions.

Example:

python
x =7
if x > 10:

print ("x is greater than 10")
elif x > 5:
print ("x is greater than 5 but less than or equal to 10")

12



3.3 Comprehensions

Comprehensions provide a concise way to create lists, dictionaries, and sets.
3.3.1 List Comprehensions

List comprehensions offer a syntactically compact way to create lists.

Example:

python

squares = [x**2 for x in range(10)]
print (squares) # [0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

3.3.2 Dictionary Comprehensions
Dictionary comprehensions allow you to create dictionaries in a compact form.

Example:

python

squares = {x: x**2 for x in range (10)}
print (squares) # {(0: O, 1: 1, 2: 4, 3: 9, 4: 16, 5: 25, 6: 36, 7: 49,
64, 9: 81}

3.3.3 Set Comprehensions
Set comprehensions provide a compact way to create sets.

Example:

python

unique squares = {x**2 for x in range (10)}
print (unique squares) # {0, 1, 64, 4, 36, 9, 16, 49, 81, 25}

8:
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Diagrams and Code Examples
Example Diagram: OOP Concepts

| + init (name: str) |
| + speak() |
o +
/\
|
- | ——————— +
| \
- + t——————— +
| Dog | | Cat |
| === | | === |
| + speak() | + speak()
- + o +

Example Code Snippet: OOP in Python

python

# Defining a base class

class Animal:
def init (self, name):

self.name = name

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

# Defining a subclass

class Dog (Animal) :
def speak(self):

return f"{self.name} says woof!"

class Cat (Animal) :
def speak(self):
return f"{self.name} says meow!"

# Creating objects

dog = Dog ("Buddy")

cat = Cat ("Whiskers")

print (dog.speak()) # Output: Buddy says woof!
print (cat.speak()) # Output: Whiskers says meow!

This chapter provides a detailed introduction to Object-Oriented Programming in Python,
with explanations of classes, objects, inheritance, polymorphism, encapsulation, and
abstraction, along with code examples and diagrams to enhance understanding.

23



python

try:
with open('example.txt', 'r') as file:
content = file.read()
except FileNotFoundError:
print ("The file does not exist.")
except IOError:
print ("An error occurred while reading the file.")

Summary

This chapter covers the essentials of working with files and directories in Python, including
opening, reading, writing, and closing files, manipulating file paths and directories, and
working with CSV and JSON files. By understanding these concepts and using the provided
examples, you can effectively manage file 1/O operations in your Python programs.

Illustration: Basic File Operations

Fomm I e + | Opening
Files | ----—- > | Reading Files | |-———————————————-
| [—————— - | | open('file') | | read() | |-
———————————————— | | readline() | | | | readlines() |
Fmm e B s + o
—————— + +-----—-—-—-—--—----+ | Writing Files | ------
> | Closing Files | |--==—==—==———————- | |-
—————— | | write('text') | | close() | | writelines()
I T B R e +

Example Code Snippet: Basic File Operations in Python

python

# Opening a file in write mode
file = open('example.txt', 'w')
# Writing to the file

file.write('Hello, World!\n"'")
file.write('This is a test file.')

# Closing the file

file.close()

# Opening the file in read mode

with open ('example.txt', 'r') as file:

content = file.read()
print (content)

29



Making API Requests

python

import requests

# GET request

response = requests.get ('https://api.example.com/data')
data = response.json()

print (data)

# POST request

response = requests.post('https://api.example.com/data’', json={'key':
'value'}l)
print (response.status_code)

Example: Fetching Weather Data

python

import requests

def fetch weather (city):
api key = 'your api key'

url =
f'http://api.openweathermap.org/data/2.5/weather?g={city}&appid={api key}'
response = requests.get (url)
data = response.json|()
if response.status_code == 200:
print (f"Weather in {city}: {data['weather'][0]['description']}")
print (f"Temperature: {data['main']['temp']}K")
else:

print (f"Error: {data['message']}")
fetch weather ('London')

5. Automating Emails

Automating emails can be useful for sending notifications, reports, or any regular
communication.

Sending Emails

python

import smtplib
from email.mime.multipart import MIMEMultipart
from email .mime.text import MIMEText

def send email (to_email, subject, body):
from email = 'your email@example.com'

from password = 'your password'

msg = MIMEMultipart ()

msg['From'] = from email
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Chapter 12: Working with Databases

Databases are essential for storing and managing data in applications. Python provides
several modules for interacting with different types of databases, such as SQLite, MySQL,
and PostgreSQL. This chapter covers the basics of working with databases in Python,
including connecting to a database, performing CRUD (Create, Read, Update, Delete)
operations, and using ORMs (Object-Relational Mappers) like SQLAIchemy.

12.1 Introduction to Databases

A database is a structured collection of data that can be easily accessed, managed, and
updated. Databases are used in a wide variety of applications, from websites and e-commerce
platforms to data analytics and scientific research.

Types of Databases:

« Relational Databases: Use structured query language (SQL) for defining and
manipulating data. Examples: SQLite, MySQL, PostgreSQL.

- NoSQL Databases: Use various data models like document, key-value, graph, or
wide-column stores. Examples: MongoDB, Redis, Cassandra.

Basic Database Operations:

Connecting to a database
Executing queries
Fetching results

Closing the connection

12.2 Working with SQlite

SQLite is a C-language library that provides a lightweight, disk-based database. Python
comes with built-in support for SQLite.

Example: Connecting to an SQLite Database

python

import sglite3

# Connect to SQLite database (or create it if it doesn't exist)
connection = sqglite3.connect ('example.db')

# Create a cursor object

cursor = connection.cursor ()

Example: Creating a Table
python
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Cheatsheet

Operation Flask Example Django Example
Install pip install Flask pip install Django
Framework
Create django-admin startproject
Project N/A myproject

N/A thon manage. starta
Create App iiapp 9Py PP
python app.py @app.route('/")
Run Server python manage.py runserver
. def home() :
Define Route def home (request) :
Render return , return render (request,
render template('index.html') .
Template - "index.html")
request.form['name']
Handle Form form.cleaned datal['name']
Connect to SQLAlchemy (app) class
DB DATABASES jp settings.py
) User (db.Model) :
Define Model class User (models.Model) :
User.query.all ()
Query Data User.objects.all ()
Y
Summary

This chapter provided an in-depth guide to web development with Python, focusing on the
Flask and Django frameworks. We covered basic concepts, setting up projects, routing,
handling forms, and connecting to databases. With these tools and techniques, you can build
powerful and scalable web applications using Python.
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Chapter 16: Python Best Practices

Python is known for its simplicity and readability. Following best practices ensures that your
code remains maintainable, efficient, and readable by others. This chapter will cover a variety
of best practices, from code formatting to testing and documentation.

Table of Contents

1. Code Formatting and Style
2. Writing Readable Code 3.
Code Efficiency 4. Error
Handling 5. Testing 6.
Documentation 7. Version
Control 8. Cheat Sheets

1. Code Formatting and Style

Adhering to a consistent coding style makes your code more readable and maintainable. The
Python Enhancement Proposal 8 (PEP 8) is the de facto style guide for Python.

PEP 8 Guidelines

- Indentation: Use 4 spaces per indentation level.

« Line Length: Limit all lines to a maximum of 79 characters.

- Blank Lines: Use blank lines to separate functions and classes, and larger blocks of
code inside functions.

. Imports: Imports should usually be on separate lines and at the top of the file.

. Naming Conventions: Use descriptive names for variables, functions, and classes.

Example

python

# Correct indentation

def my function() :
for i in range (10):

print (i)

# Import statements
import os

import sys

# Blank lines

class MyClass:
def"method one(self):

pass
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» Concurrency: Working with threading and asyncio for concurrent programming,
enabling parallel execution of tasks.

1.6 Web Automation with Selenium

« Selenium Basics: Introduction to Selenium for automating web browsers, interacting
with web elements, and automating testing tasks.

2. Further Learning Resources

2.1 Online Courses

« Coursera: Offers a variety of Python courses, including beginner to advanced levels.

- edX: Provides Python courses from top universities and institutions, covering various
topics.

- Udemy: Hosts numerous Python courses, including specialized topics like data
science, web development, and machine learning.

2.2 Books

- "Python Crash Course" by Eric Matthes: A beginner-friendly book covering Python
fundamentals and projects.

- "Fluent Python" by Luciano Ramalho: Explores Python's features and best practices
for writing clean, idiomatic code.

. "Automate the Boring Stuff with Python" by Al Sweigart: Introduces practical
Python programming for automating mundane tasks.

2.3 Online Resources

»  Python Documentation: Official Python documentation is an invaluable resource for
learning about Python's standard library and language features.

. Stack Overflow: Community-driven Q&A platform where you can find solutions to
common Python problems and ask questions.

. Real Python: Offers tutorials, articles, and resources for Python developers of all skill
levels.
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