
python while loop exercises with solutions

Python while loop exercises with solutions are an essential part of mastering the Python programming
language. While loops provide a means to repeat a block of code as long as a specified condition remains
true. This ability to create iterative processes is fundamental in programming and can be applied in various
scenarios, from simple calculations to complex data manipulation. This article will delve into several
exercises that utilize while loops, complete with solutions and explanations to help reinforce the concepts.

Understanding the While Loop

Before diving into exercises, it's crucial to understand the structure and syntax of a while loop in Python.
The basic syntax of a while loop is as follows:

```python
while condition:
code block to execute
```

The loop will continue to execute the code block as long as the condition evaluates to true. If the condition
becomes false, the loop terminates, and the program continues with the next line of code following the
loop.

Exercise 1: Basic Counting

Problem Statement

Write a program that counts from 1 to 10 and prints each number.

Solution

```python
count = 1
while count <= 10:
print(count)
count += 1



```

Explanation

In this exercise, we initialize a variable `count` to 1. The while loop checks if `count` is less than or equal to
10. If true, it prints the current value of `count` and then increments `count` by 1. The loop continues until
`count` exceeds 10.

Exercise 2: Sum of Natural Numbers

Problem Statement

Write a program to calculate the sum of the first N natural numbers, where N is provided by the user.

Solution

```python
N = int(input("Enter a positive integer: "))
sum_n = 0
count = 1

while count <= N:
sum_n += count
count += 1

print("The sum of the first", N, "natural numbers is:", sum_n)
```

Explanation

This program prompts the user to enter a positive integer `N`. It initializes `sum_n` to 0 and `count` to 1.
The while loop runs as long as `count` is less than or equal to `N`, adding `count` to `sum_n` during each
iteration and then incrementing `count`. Finally, it prints the calculated sum.



Exercise 3: Factorial Calculation

Problem Statement

Write a program to calculate the factorial of a given number using a while loop.

Solution

```python
N = int(input("Enter a positive integer: "))
factorial = 1
count = 1

while count <= N:
factorial = count
count += 1

print("The factorial of", N, "is:", factorial)
```

Explanation

This program calculates the factorial of a number `N` entered by the user. It initializes `factorial` to 1.
Within the while loop, the current `count` is multiplied into `factorial`, and then `count` is incremented.
The loop continues until `count` exceeds `N`. The final factorial value is printed.

Exercise 4: Reverse a Number

Problem Statement

Write a program that reverses a given integer.



Solution

```python
number = int(input("Enter an integer: "))
reversed_number = 0

while number > 0:
digit = number % 10 Get last digit
reversed_number = (reversed_number 10) + digit Append digit
number //= 10 Remove last digit

print("Reversed number is:", reversed_number)
```

Explanation

In this exercise, the user inputs an integer, which is stored in `number`. The program initializes
`reversed_number` to 0. The while loop runs as long as `number` is greater than 0. During each iteration, it
extracts the last digit of `number` using the modulus operator and appends it to `reversed_number`. Finally,
the last digit is removed from `number` using floor division. The loop terminates when all digits are
reversed.

Exercise 5: Fibonacci Sequence

Problem Statement

Write a program to display the Fibonacci sequence up to the Nth term.

Solution

```python
N = int(input("Enter the number of terms: "))
a, b = 0, 1
count = 0

while count < N:



print(a)
a, b = b, a + b Update values
count += 1
```

Explanation

This program generates the Fibonacci sequence up to `N` terms. It initializes two variables, `a` and `b`,
representing the first two terms of the sequence. The while loop runs until the count reaches `N`, printing
the current term `a`. The values are updated in each iteration to proceed to the next term.

Exercise 6: Guessing Game

Problem Statement

Create a simple guessing game where the user has to guess a number between 1 and 100. The program
should give hints if the guess is too high or too low.

Solution

```python
import random

number_to_guess = random.randint(1, 100)
guess = 0

while guess != number_to_guess:
guess = int(input("Guess a number between 1 and 100: "))
if guess < number_to_guess:
print("Too low! Try again.")
elif guess > number_to_guess:
print("Too high! Try again.")
else:
print("Congratulations! You've guessed the number.")
```



Explanation

In this guessing game, the program generates a random number between 1 and 100. The user is prompted
to guess the number. The while loop continues until the user correctly guesses the number. Feedback is
provided if the guess is too low or too high, and a congratulatory message is displayed upon success.

Exercise 7: Count Vowels in a String

Problem Statement

Write a program that counts the number of vowels in a given string.

Solution

```python
input_string = input("Enter a string: ")
vowels = "aeiouAEIOU"
count = 0
index = 0

while index < len(input_string):
if input_string[index] in vowels:
count += 1
index += 1

print("Number of vowels in the string:", count)
```

Explanation

This program counts the number of vowels in a user-provided string. It initializes a `count` variable to 0
and an `index` to traverse the string. The while loop iterates through each character of the string, checking
if it is a vowel. If it is, `count` is incremented. Once the loop completes, the total number of vowels is
printed.



Conclusion

In this article, we explored various Python while loop exercises with solutions, covering a range of topics
from basic counting to more complex tasks like guessing games and string manipulation. While loops are a
powerful tool in Python, enabling programmers to create dynamic and responsive applications. Practicing
these exercises will help solidify your understanding of while loops and enhance your problem-solving
skills in Python programming. Remember, the key to mastering programming is continuous practice and
experimentation!

Frequently Asked Questions

What is a while loop in Python?
A while loop in Python is a control flow statement that allows code to be executed repeatedly based on a
given condition. As long as the condition evaluates to True, the code inside the loop will continue to run.

How can I create a simple counting loop using a while loop?
You can create a simple counting loop like this:

```python
count = 0
while count < 5:
print(count)
count += 1
```
This will output numbers 0 to 4.

What is an infinite loop and how can it occur with a while loop?
An infinite loop occurs when the condition of a while loop always evaluates to True. For example, the code
`while True:` will create an infinite loop unless there is a break statement inside to exit the loop.

How can I use a while loop to get user input until a specific condition is
met?
You can use a while loop to continually prompt the user for input until they enter a specific value. For
example:

```python



user_input = ''
while user_input != 'exit':
user_input = input('Enter something (type exit to stop): ')
```

What is the difference between a while loop and a for loop in Python?
A while loop continues to execute as long as its condition is True, while a for loop iterates over a sequence
(like a list or a range). Use a while loop when the number of iterations is not known beforehand.

Can I use a break statement in a while loop?
Yes, you can use a break statement to exit a while loop prematurely. For example:

```python
count = 0
while True:
if count >= 5:
break
print(count)
count += 1
```
This will print numbers 0 to 4 and then exit.

How do I handle user input with validation using a while loop?
You can use a while loop to validate user input like this:

```python
age = -1
while age < 0:
age = int(input('Please enter your age (positive number): '))
```
This will keep prompting until a valid positive number is entered.
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