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1. Introduction to Python

Python is a high-level, interpreted, and object-oriented programming language known for its clear syntax and

engineering  scalability.  Created  by  Guido  van  Rossum and  released  in  1991,  Python  emphasizes  code

readability,  allowing  programmers  to  express  operational  concepts  in  fewer  lines  of  code  compared  to

compiled architectures like C++ or Java.

1.1 Key Features

Interpreted Language: Python code is executed line by line via an interpreter, making the structural

debugging cycle straightforward.

Dynamically Typed: Variables do not require strict type definitions explicitly; Python evaluates data

architectures dynamically at runtime.

Cross-Platform Compatibility: Runs natively across Windows, macOS, and Linux system distributions.

• 

• 

• 
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2. Core Fundamentals

Writing structured Python programs requires understanding fundamental variable components and operational

control flows.

2.1 Variables and Built-in Data Types

2.2 Control Flow Structures

Conditional structures and iterative loops orchestrate the execution flow of code modules.

Conditional Statements (if-elif-else)

Loops (for & while)

# Numeric Types
age = 21                 # Integer (int)
price = 99.99            # Floating Point (float)

# Text Type
name = "Alex"            # String (str)

# Boolean Type
is_student = True        # Boolean (bool)

score = 85

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

# For Loop: Iterating through a fixed range sequence
for i in range(3):
    print(f"Iteration index: {i}")

# While Loop: Executing actions while conditional rules persist
count = 0
while count < 3:
    print(f"Count: {count}")
    count += 1
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3. Data Structures

Python features built-in container architectures designed to cluster data records systematically.

Data Structure Ordered Mutable Syntax Example Primary Use Case

List Yes Yes ['apple', 'banana'] Dynamic sequence storage.

Tuple Yes No (10, 20) Read-only structural data.

Dictionary Yes Yes {'id': 101} Key-value map associations.

Set No Yes {'html', 'css'} Duplicate item elimination.

# Working with a List
programming_languages = ["Python", "JavaScript", "C#"]
programming_languages.append("Go")

# Working with a Dictionary
user_profile = {
    "username": "coder_99",
    "level": 5
}
print(user_profile["username"])
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4. Functions & Object-Oriented Programming

4.1 Reusable Functions

Functions isolate specific execution paths into reusable program modules.

4.2 Object-Oriented Programming (OOP)

Classes and objects map operational code blocks directly to real-world structural entities.

def calculate_area(width, height):
    return width * height

# Invoking the function block
result = calculate_area(5, 10)
print(f"Calculated Area: {result}")

class SmartDevice:
    # The Constructor Method
    def __init__(self, device_name, operating_system):
        self.name = device_name          # Instance attribute
        self.os = operating_system       # Instance attribute

    # Custom Instance Method
    def boot_up(self):
        return f"{self.name} running {self.os} is powering on..."

# Instantiating an Object from the Class blueprint
my_phone = SmartDevice("Pixel 8", "Android")
print(my_phone.boot_up())
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