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        Mirko Reed

      Python Workout: 160+ Coding Challenges to Master the Language

      Learn by Doing with Practical Exercises, Step-by-Step Solutions, and Real-World Projects

      
      INTRODUCTION

      
        Why This Book?

        There is a profound difference between simply reading code and knowing how to write it. Many programming manuals explain theory flawlessly, but they leave the reader feeling helpless in front of a blank screen when the time comes to develop real-world software. This book was born to bridge that gap, guided by one core principle: you only learn to program by programming.

In "Python Workout: 160+ Coding Challenges to Master the Language", theory takes a back seat to make room for action. Through a purely practical framework, you will tackle over 160 coding challenges designed to help you build the logical fluency and "muscle memory" needed in programming. This approach will guide you progressively from an initial understanding of basic syntax to an advanced, professional mastery of the Python language.

        
          To fully support your hands-on learning, a downloadable ZIP file containing all the complete source code and solutions for every single exercise is included with this book. This allows you to easily run, experiment with, and modify the scripts directly on your own computer as you follow along with each assignment.

        
           How the Journey Is Structured

          This book is not a random collection of problems; it is a structured training path designed with increasing intensity. Every single exercise includes an Assignment and a fully formatted Python Code solution, commented line by line:

          
            	
              
                The Foundations (Starter Level): You will take your first steps with the core concepts of the language, starting from the classic "Hello, World!", moving on to user inputs, variable manipulation, arithmetic operations, conditional statements (even/odd, positive/negative), and the essential use of for and while loops.

            

            	
              
                Data Structures and Functions: You will learn how to efficiently manage lists, strings, dictionaries, and sets. Along the way, you will discover the power of advanced built-in tools like the enumerate function for indexed iteration, recursion, and list comprehensions.

            

            	
              
                Advanced Object-Oriented Programming (OOP): You will dive deep into class design, data state management, and inheritance. You will push your boundaries by learning how to implement the @property decorator alongside its validation setters, special methods (dunder methods like __add__ or __iter__), custom decorators, and structural subtyping protocols (static duck typing).

            

            	
              
                Professional Tools and Real-World Libraries: This section will guide you through the essential modules required in a modern developer's daily workflow. You will explore file system management via os, parsing and modifying json structures, manipulating and cleaning datasets with pandas, securing database interactions through sqlite3 using context managers (with), writing regular expressions (re), and even automating Word document generation with the python-docx library.

            

          

        
        
           The Finals Project: From Challenge to Real Application

          As the crowning achievement of this practical study path, you will be challenged to build a comprehensive, enterprise-grade case study: a complete Command-Line Interface (CLI) application for managing flower orders and logistics for a retail floral business.
This final project will force you to piece together everything you have learned throughout the manual, organizing your codebase into specialized, modular scripts that handle:

          
            	
              A data persistence manager driven by JSON files to handle the flower inventory.

            

            	
              Input validation and data integrity tools to ensure correct record-keeping (such as cross-referencing ZIP codes with city databases).

            

            	
              A geolocation and routing service that connects to external APIs to automatically calculate driving distances and delivery costs.

            

            	
              The core business logic module to govern order workflows, interactive user menus, and receipt generation.

            

            	
              An automated customer notification service to dispatch transactional confirmation emails.

            

          

        
        
           How to Use This Book

          The secret to extracting the maximum value from this text is simple: do not look at the solution right away. Open your code editor, read each assignment carefully, and push yourself to solve it independently. Embrace the debugging process when your code fails, and make multiple attempts. Only after you have written and tested your own version should you compare it with the code and commentary provided in the book. Keep in mind that in software engineering, there are often multiple paths to the exact same destination—what matters most is sharpening your problem-solving logic and learning to think like a true Python developer.


Get your keyboard ready. It is time to write some code.

Have fun!

          
            The code files for the exercises can be found here:

          
            
              Click here to download the compressed file.
            
          

          
            Password to open the file: PythonCodeCourse

          
            You found the exercise files in the folder: GeneralExercises

        
      
      
        Exercise 01: Hello World

        
          Assignment: Write a program that prints "Hello, World!" to the console.

        
          Python Code
        

        # Print the classic greeting string to the console

        print("Hello, World!")

      
      
        Exercise 02: Sum of Two Numbers

        
          Assignment: Write a program that takes two integers as input and prints their sum.

        
          Python Code
        

        # Take input from the user and convert it to integers

        num1 = int(input("Enter the first number: "))

        num2 = int(input("Enter the second number: "))

        # Calculate the mathematical sum of the two integers

        total = num1 + num2

        # Print the final result to the console

        print("The sum is:", total)

      
      
        Exercise 03: Even or Odd

        
          Assignment: Write a program that checks if a number entered by the user is even or odd.

        
          Python Code
        

        # Take an integer input

        number = int(input("Enter a number: "))

        # Check if the remainder when divided by 2 is 0

        if number % 2 == 0:

          print(number, "is Even.")

        else:

          print(number, "is Odd.")

      
      
        Exercise 04: Positive, Negative, or Zero

        
          Assignment: Write a program to check whether a number is positive, negative, or zero.

        
          Python Code
        

        # Input a number

        num = float(input("Enter a number: "))

        # Check the sign of the number

        
          if num > 0:

          print("Positive number")

        elif num == 0:

          print("Zero")

        else:

          print("Negative number")

      
      
        Exercise 05: Print Numbers 1 to 10

        
          Assignment: Write a program that uses a for loop to print numbers from 1 to 10.

        
          Python Code
        

        # Loop from 1 to 10 (range stops before the second argument)

        for i in range(1, 11):

          print(i)

      
      
        Exercise 06: Sum of a List

        
          Assignment: Given a list of numbers, calculate and print the sum of all elements using a loop.

        
          Python Code
        

        # Define a list of numbers

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

        # Initialize a variable to store the sum

        total_sum = 0

        # Iterate through the list and add each number to the total

        for num in numbers:

          total_sum += num

        print("The sum of the list is:", total_sum)

      
      
        Exercise 07: Reverse a String

        
          Assignment: Write a program that takes a string and prints it in reverse order.

        
          Python Code
        

        # Input a string from the user

        text = input("Enter a string: ")

        # Use string slicing to reverse the string

        # [start:stop:step], step -1 reverses the string

        reversed_text = text[::-1]

        print("Reversed string:", reversed_text)

      
      
        
        Exercise 08: Find the Largest Number

        
          Assignment: Write a program to find the largest number among three numbers input by the user.

        
          Python Code
        

        # Input three numbers

        a = float(input("Enter first number: "))

        b = float(input("Enter second number: "))

        c = float(input("Enter third number: "))

        # Compare the numbers to find the largest

        if (a >= b) and (a >= c):

          largest = a

        elif (b >= a) and (b >= c):

          largest = b

        else:

          largest = c

        print("The largest number is:", largest)

      
      
        Exercise 09: Check for Vowel

        
          Assignment: Write a program that checks if a character (input by the user) is a vowel.

        
          Python Code
        

        # Input a single character

        char = input("Enter a character: ").lower()

        # Check if the character is in the string of vowels

        if char in 'aeiou':

          print(char, "is a vowel.")

        else:

          print(char, "is not a vowel.")

      
      
        Exercise 10: Area of a Rectangle

        
          Assignment: Write a function that accepts the length and width of a rectangle and returns its area.

        
          Python Code
        

        def calculate_area(length, width):

          # Calculate area by multiplying length by width

          return length * width

        # Test the function with sample values

        l = 5

        w = 3

        print("The area of the rectangle is:", calculate_area(l, w))

      
      
        
        Exercise 11: Count Characters in a String

        
          Assignment: Write a program to count the number of characters in a string without using the built-in len() function.

        
          Python Code
        

        text = "Hello Python"

        # Initialize a counter variable

        count = 0

        # Loop through each character in the string

        for char in text:

          count += 1

        print("The length of the string is:", count)

      
      
        Exercise 12: Simple Calculator

        
          Assignment: Write a program that takes two numbers and an operator (+, -, *, /) as input and performs the operation.

        
          Python Code
        

        # Input numbers and operator

        num1 = float(input("Enter first number: "))

        operator = input("Enter operator (+, -, *, /): ")

        num2 = float(input("Enter second number: "))

        # Perform operation based on the operator

        if operator == '+':

          print("Result:", num1 + num2)

        elif operator == '-':

          print("Result:", num1 - num2)

        elif operator == '*':

          print("Result:", num1 * num2)

        elif operator == '/':

          if num2 != 0:

            print("Result:", num1 / num2)

          else:

            print("Cannot divide by zero")

        else:

          print("Invalid operator")

      
      
        Exercise 13: Sort a List

        
          Assignment: Write a program that sorts a list of numbers in ascending order.

        
          Python Code
        

        # Define an unsorted list

        
          numbers = [4, 2, 9, 1, 5]

        # Use the built-in sort method to modify the list in-place

        numbers.sort()

        print("Sorted list:", numbers)

      
      
        Exercise 14: Check Palindrome

        
          Assignment: Write a program that checks if a word is a palindrome (reads the same forwards and backwards).

        
          Python Code
        

        # Input a word and convert to lowercase for case-insensitive comparison

        word = input("Enter a word: ").lower()

        # Compare the word with its reverse

        if word == word[::-1]:

          print(word, "is a palindrome.")

        else:

          print(word, "is not a palindrome.")

      
      
        Exercise 15: Remove Duplicates from a List

        
          Assignment: Write a program that removes duplicate elements from a list.

        
          Python Code
        

        # Define a list with duplicates

        my_list = [1, 2, 2, 3, 4, 4, 5]

        # Convert the list to a set (which cannot have duplicates) and back to a list

        unique_list = list(set(my_list))

        print("List without duplicates:", unique_list)

      
      
        Exercise 16: Multiplication Table

        
          Assignment: Write a program to print the multiplication table of a number provided by the user.

        
          Python Code
        

        # Input the number for which the multiplication table will be generated

        num = int(input("Enter a number: "))

        # Loop from 1 to 10 (the stop argument 11 is exclusive) to generate the table

        for i in range(1, 11):

          # Print the beautifully formatted multiplication step using an f-string

          print(f"{num} x {i} = {num * i}")

      
      
        
        Exercise 17: Convert Fahrenheit to Celsius

        
          Assignment: Write a program that converts a temperature from Fahrenheit to Celsius.

        
          Python Code
        

        # Input temperature in Fahrenheit

        fahrenheit = float(input("Enter temperature in Fahrenheit: "))

        # Apply the conversion formula

        celsius = (fahrenheit - 32) * 5 / 9

        # Print the result rounded to 2 decimal places

        print(f"{fahrenheit} Fahrenheit is equal to {celsius:.2f} Celsius")

      
      
        Exercise 18: Leap Year Checker

        
          Assignment: Write a program that checks if a year is a leap year.

        
          Python Code
        

        # Input a year

        year = int(input("Enter a year: "))

        # Check leap year conditions

        # A year is a leap year if divisible by 4,

        # except for end-of-century years which must be divisible by 400.

        if (year % 4 == 0 and year % 100 != 0) or (year % 400 == 0):

          print(year, "is a leap year.")

        else:

          print(year, "is not a leap year.")

      
      
        Exercise 19: Uppercase to Lowercase

        
          Assignment: Write a program that converts a given string to lowercase.

        
          Python Code
        

        # Input a string

        text = input("Enter a string: ")

        # Use the built-in lower() method

        lower_text = text.lower()

        print("String in lowercase:", lower_text)

      
      
        Exercise 20: List Concatenation

        
          Assignment: Write a program that combines two lists into a single list.

        
          Python Code
        

        
          # Define two lists

        list1 = [1, 2, 3]

        list2 = [4, 5, 6]

        # Concatenate the lists using the + operator

        combined_list = list1 + list2

        print("Combined list:", combined_list)

      
      
        Exercise 21: Synchronizing Two Lists

        
          Assignment: Given two lists of equal length (one containing names and one containing ages), use enumerate to iterate through the names list. Use the index obtained from enumerate to access the corresponding age in the ages list and print a formatted message.

        
          Python Code
        

        # Define two synchronized lists containing related data

        names = ["Alice", "Bob", "Charlie", "David"]

        ages = [25, 30, 35, 40]

        # Use enumerate() to get the index and value from the primary list (names)

        for index, name in enumerate(names):

          # Use the shared index to access the corresponding element in the second list (ages)

          age = ages[index]

          

          # Print a formatted string combining data from both lists

          print(f"{name} is {age} years old.")

      
      
        Exercise 22: Convert List to Dictionary

        Assignment: Write a program that converts a list of strings into a dictionary. Use enumerate with a start parameter of 1 so that the dictionary keys are integers starting from 1 (representing the item ID) and the values are the strings.

        
          Python Code
        

        # Define a starting list of strings

        fruits = ["Apple", "Banana", "Cherry", "Date"]

        # Initialize an empty dictionary to store the mapped data

        fruit_dict = {}

        # Use enumerate() to retrieve both the index and the value simultaneously.

        # The 'start=1' argument shifts the initial index from the default 0 to 1.

        for item_id, fruit in enumerate(fruits, start=1):

          # Map the fruit name to the dictionary using the custom index as the key

          fruit_dict[item_id] = fruit

        # Print the final populated dictionary to the console

        
          print(fruit_dict)

        # Output: {1: 'Apple', 2: 'Banana', 3: 'Cherry', 4: 'Date'}

      
      
        Exercise 23: In-Place Modification based on Index

        
          Assignment: Write a function that takes a list of integers. Use enumerate to modify the list in-place: if the index is even, replace the element with its square; if the index is odd, replace the element with its negative value.

        
          Python Code
        

        def transform_list(numbers):

          # Use enumerate to access index and value

          for index, value in enumerate(numbers):

            if index % 2 == 0:

              # Even index: square the value

              numbers[index] = value ** 2

            else:

              # Odd index: make it negative

              numbers[index] = -value

          return numbers

        my_list = [1, 2, 3, 4, 5, 6]

        result = transform_list(my_list)

        print(result)

        # Logic: index 0 (1->1), index 1 (2->-2), index 2 (3->9)...

        # Output: [1, -2, 9, -4, 25, -6]

      
      
        Exercise 24: Finding the First Occurrence

        
          Assignment: Given a list of numbers, use enumerate to find the index of the first number that is greater than 10. Once found, print the index and the number, and stop the loop immediately (do not use the built-in .index() method).

        
          Python Code
        

        values = [4, 2, 8, 12, 5, 14, 3]

        found_index = -1

        found_value = None

        # Loop with index and value

        for index, value in enumerate(values):

          # Check condition

          if value > 10:

            found_index = index

            found_value = value

            # Break the loop as soon as the first match is found

            break

        
          if found_index != -1:

          print(f"First number > 10 is {found_value} at index {found_index}.")

        else:

          print("No number greater than 10 found.")

      
      
        Exercise 25: Custom Formatting with start Parameter

        
          Assignment: You have a list of tasks. Use enumerate to print them as a menu, but start the numbering from 10 instead of 0 (e.g., "10. Task 1", "11. Task 2").

        
          Python Code
        

        tasks = ["Restart Server", "Update Database", "Check Logs", "Send Report"]

        print("Daily Maintenance Tasks:")

        # Use the start parameter to begin counting from 10

        for task_num, task_desc in enumerate(tasks, start=10):

          print(f"{task_num}. {task_desc}")

      
      
        
        Exercise 26: Anagram Checker

        
          Assignment: Write a function that checks if two strings are anagrams (contain the same characters in a different order).

        
          Python Code
        

        def is_anagram(str1, str2):

          # Remove spaces and convert to lowercase for uniform comparison

          s1 = str1.replace(" ", "").lower()

          s2 = str2.replace(" ", "").lower()

          # Check if sorted characters of both strings are identical

          return sorted(s1) == sorted(s2)

        # Test the function

        print(is_anagram("Listen", "Silent")) # True

        print(is_anagram("hello", "world"))  # False

      
      
        Exercise 27: Word Frequency Counter

        
          Assignment: Write a program that reads a string and counts the frequency of each word using a dictionary.

        
          Python Code
        

        text = "apple banana apple strawberry banana lemon"

        # Split the string into a list of words

        words = text.split()

        # Initialize an empty dictionary to store counts

        frequency = {}

        # Loop through the list of words

        for word in words:

          # Use get() to increment count, defaulting to 0 if not found

          frequency[word] = frequency.get(word, 0) + 1

        print(frequency)

      
      
        Exercise 28: Fibonacci Sequence (Recursive)

        
          Assignment: Write a recursive function to calculate the n-th Fibonacci number.

        
          Python Code
        

        def fibonacci(n):

          # Base case: first two numbers are 0 and 1

          if n <= 0:

        
              return 0

          elif n == 1:

            return 1

          else:

            # Recursive call: sum of the previous two numbers

            return fibonacci(n-1) + fibonacci(n-2)

        # Print the 10th Fibonacci number

        print(fibonacci(10))

      
      
        Exercise 29: Simple Class (Bank Account)

        
          Assignment: Create a class BankAccount with methods to deposit, withdraw, and check the balance.

        
          Python Code
        

        class BankAccount:

          def __init__(self, owner, balance=0.0):

            self.owner = owner

            self.balance = balance

          def deposit(self, amount):

            # Add amount to balance

            self.balance += amount

            print(f"Deposited {amount}. New balance: {self.balance}")

          def withdraw(self, amount):

            # Check if funds are sufficient

            if amount > self.balance:

              print("Insufficient funds!")

            else:

              self.balance -= amount

              print(f"Withdrew {amount}. New balance: {self.balance}")

        # Create an instance and test methods

        acct = BankAccount("Alice", 100)

        acct.deposit(50)

        acct.withdraw(30)

      
      
        Exercise 30: List Comprehension (Squares of Evens)

        
          Assignment: Use list comprehension to create a list containing the squares of even numbers from 1 to 20.

        
          Python Code
        

        # Generate numbers from 1 to 20

        # Check if x is even (x % 2 == 0)

        # Calculate square (x**2)

        squares = [x**2 for x in range(1, 21) if x % 2 == 0]

        
        print(squares)

      
      
        Exercise 31: Exception Handling (Division)

        
          Assignment: Write a function that divides two numbers and handles the ZeroDivisionError gracefully.

        
          Python Code
        

        def safe_divide(a, b):

          try:

            # Attempt the division

            result = a / b

          except ZeroDivisionError:

            # Handle the specific error

            return "Error: Cannot divide by zero."

          else:

            # Execute if no exception occurs

            return result

        # Test cases

        print(safe_divide(10, 2))

        print(safe_divide(5, 0))

      
      
        Exercise 32: Merge Two Dictionaries

        
          Assignment: Write a program to merge two dictionaries into one. If a key exists in both, the value from the second dictionary should be used.

        
          Python Code
        

        dict1 = {'a': 10, 'b': 20}

        dict2 = {'b': 30, 'c': 40}

        # Use the unpacking operator (**) to merge dictionaries

        # dict2 values will overwrite dict1 values for overlapping keys

        merged_dict = {**dict1, **dict2}

        print(merged_dict)

      
      
        Exercise 33: Password Generator

        
          Assignment: Write a script that generates a random password of a specified length containing letters, numbers, and symbols.

        
          Python Code
        

        import random

        import string

        
        def generate_password(length):

          # Define the character sets

          characters = string.ascii_letters + string.digits + string.punctuation

          

          # Randomly select characters from the pool

          password = ''.join(random.choice(characters) for i in range(length))

          

          return password

        # Generate a 12-character password

        print(generate_password(12))

      
      
        Exercise 34: Remove Duplicates (Preserve Order)

        
          Assignment: Remove duplicates from a list while maintaining the original order of elements.

        
          Python Code
        

        my_list = [1, 5, 2, 1, 5, 9, 1]

        # Initialize an empty list for result and a set to track seen items

        result = []

        seen = set()

        for item in my_list:

          if item not in seen:

            seen.add(item)

            result.append(item)

        print(result)

      
      
        Exercise 35: Binary Search Algorithm

        
          Assignment: Implement the binary search algorithm to find the index of a target value in a sorted list.

        
          Python Code
        

        def binary_search(arr, target):

          low = 0

          high = len(arr) - 1

          while low <= high:

            # Calculate the middle index

            mid = (low + high) // 2

            guess = arr[mid]

            if guess == target:

              return mid # Target found

            if guess > target:

        
                high = mid - 1 # Target is in the lower half

            else:

              low = mid + 1 # Target is in the upper half

          

          return -1 # Target not found

        my_list = [1, 3, 5, 7, 9, 11]

        print(binary_search(my_list, 7))

      
      
        Exercise 36: Filter None Values

        
          Assignment: Write a program that removes all None values from a list using the filter function.

        
          Python Code
        

        mixed_list = [1, None, "Hello", None, 5.5, False]

        # Use filter with a lambda function to keep items that are not None

        # Note: False is kept because False != None

        filtered_list = list(filter(lambda x: x is not None, mixed_list))

        print(filtered_list)

      
      
        Exercise 37: String Compression

        
          Assignment: Write a function that performs basic string compression by counting repeated characters (e.g., "aabccc" becomes "a2b1c3").

        
          Python Code
        

        def compress_string(s):

          if not s:

            return ""

          

          result = ""

          count = 1

          prev_char = s[0]

          # Iterate through the string starting from the second character

        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 38: JSON Handling

        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 39: Generator Function (Yield)

        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 40: Class Inheritance

        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 41: Using map to Convert Types

        
        
        
        
        
        
      
      
        Exercise 42: Write to CSV File

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 43: Find Second Largest Number

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 44: Context Manager (Timer)

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 45: Prime Number Generator

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 46: Operator Overloading

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 46: Using defaultdict for Grouping

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 47: Custom Iterator Class

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 48: Sorting Complex Data Structures

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        
        Exercise 48: Flatten a Nested List

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 49: Extract Emails with Regex

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 50: Using dataclasses

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 51: Functional Programming with reduce

        
        
        
        
        
        
        
        
      
      
        
        Exercise 52: Memoization with lru_cache

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 53: Using argparse for Command Line Arguments

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 54: Chaining Iterables with itertools

        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 55: Class Methods and Static Methods

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 56: Finding Common Elements with Sets

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        
        Exercise 57: Reading CSV with DictReader

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
      
      
        Exercise 58: Creating a Singleton with Metaclass
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