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In the world of programming challenges, HackerRank continuously poses intriguing problems that
challenge our logical reasoning and coding skills. One such problem is "Break a Palindrome," which
invites us to manipulate strings in such a way that we can convert a palindrome into a non-
palindrome by changing exactly one character. This article explores the problem statement in depth,
analyzes the constraints, and provides a comprehensive solution using Python. We will also discuss
the thought process behind the solution and provide examples to illustrate the approach.

Understanding the Problem Statement

The essence of the "Break a Palindrome" problem is simple yet thought-provoking. Given a string
that is guaranteed to be a palindrome, our task is to convert it into a non-palindrome by changing
exactly one character. However, there are specific rules and constraints that we must adhere to:

1. Input Constraints:
- The input string consists of lowercase English letters.
- The length of the string can be as short as 1 character and as long as 1000 characters.

2. Output Requirements:

- If it is possible to break the palindrome, return the modified string.

- If the string is composed entirely of 'a's or if the string has a length of 1, return an empty string (as
we cannot create a non-palindrome).

3. Definition of a Palindrome:
- A palindrome is a word that reads the same forward and backward, such as "madam" or "racecar".

Key Considerations

When approaching the "Break a Palindrome" problem, there are several key considerations to keep
in mind:

1. Length of the String

If the length of the palindrome is 1, it is impossible to break it since changing the only character
would either leave us with the same character (if it's not 'a') or result in an empty string (if it is 'a’).



2. Composition of the String

For strings that consist entirely of 'a's, changing any character will still not yield a non-palindrome.
For example, changing one 'a' in "aaaa" would still produce a string that is either "aaab" or "abaa",
which would not be a valid solution.

3. Changing Characters

The goal is to change one character in such a way that we create a non-palindrome. This can be
achieved by:

- Changing the first non-'a' character to 'a', or

- Changing the last character (if all previous characters are 'a') to 'b'.

Steps to Solve the Problem

To implement the solution in Python, we can break it down into several clear steps:

1. Check the Length of the String: If the length is 1, return an empty string.

2. Check for All 'a's: If the string consists of all 'a's, return an empty string.

3. Iterate Through the String: Look for the first character that is not 'a' and change it to 'a'.
4. If All Characters are 'a': Change the last character to 'b'.

Python Implementation

Here is how we can implement the solution in Python:
" python

def break palindrome(palindrome):
n = len(palindrome)

Step 1: Check for a single character
ifn==
return ""

Step 2: Check if all characters are 'a's
if all(c == 'a’' for ¢ in palindrome):
return palindromel[:-1] + 'b'

Step 3: Change the first non-'a' character to 'a'
for i in range(n // 2):

if palindrome[i] != 'a"

Change the character and return the result
return palindrome[:i] + 'a' + palindromel[i + 1:]



Step 4: If all characters in the first half are 'a’, change the last character to 'b'
return palindrome[:-1] + 'b’

Explanation of the Code

Let’s break down the code step by step to understand how it works:

- Check for Single Character: The code first checks if the length of the string is 1. If so, it returns an
empty string.

- Check for All 'a's: The "all(c == 'a' for c¢ in palindrome)" condition checks if every character in the
string is 'a'. If true, it modifies the last character to 'b' to ensure it is no longer a palindrome.

- Iterate Through Half of the String: The loop iterates through the first half of the string (up to "'n //
2°). If it finds a character that is not 'a', it changes that character to 'a' and returns the modified
string.

- Change Last Character if Needed: If the loop completes without finding any character to change,
the only option left is to change the last character to 'b’', ensuring it is no longer a palindrome.

Complexity Analysis

The time complexity of this solution is O(n), where n is the length of the string. This is because we
may need to traverse the entire string in the worst case. The space complexity is O(1) since we are
only using a few additional variables and returning a modified version of the input string without
utilizing extra data structures.

Conclusion

The "Break a Palindrome" problem on HackerRank serves as an excellent exercise in string
manipulation and understanding of palindromes. By breaking down the problem into manageable
steps, we can arrive at a solution that is efficient and straightforward. The provided Python
implementation showcases how to handle various edge cases, including single-character strings and
strings composed entirely of 'a's. This problem not only enhances our coding skills but also deepens
our understanding of string properties in programming. With practice, similar problems can become
easier to tackle, paving the way for more complex challenges in the world of competitive
programming.

Frequently Asked Questions



What is a palindrome?

A palindrome is a string that reads the same forwards and backwards, such as 'radar' or 'level'.

What is the objective of the 'Break a Palindrome' challenge on
HackerRank?

The objective is to change exactly one character in a given palindrome string to make it non-
palindromic, if possible.

What are the constraints for the input string in the 'Break a
Palindrome' challenge?

The input string must have a length of at least 1 and at most 100 characters, and it must initially be
a palindrome.

What is the expected output if breaking a palindrome is not
possible?

If it is not possible to break the palindrome, the output should be an empty string.

How can you approach solving the 'Break a Palindrome'
problem in Python?

You can iterate through the string, look for the first character that is not 'a’, replace it with 'a’, and
return the new string. If all characters are 'a’, replace the last character with 'b'.

Can you provide a simple Python solution for the 'Break a
Palindrome' problem?

Sure! Here's a simple solution:

“python

def break palindrome(p):
if len(p) ==

return "

for i in range(len(p) // 2):

if p[i] = "a":

return p[:i] + 'a' + p[i + 1:]
return p[:-1] + 'b’

What should you do if the input string has only one character?

If the input string has only one character, return an empty string since it's impossible to create a
non-palindrome.



How do you test the solution for the 'Break a Palindrome'
challenge?

You can test the solution using various palindrome inputs, like 'abba’, 'racecar’, and 'aaa’, and check
if the outputs are as expected.

What edge cases should be considered while solving the
'Break a Palindrome' problem?

Consider edge cases like single-character palindromes, all characters being the same (e.g., 'aaaa’),
and very long palindromes.

Where can I find more information or similar challenges to
'Break a Palindrome'?

You can find more information and similar challenges on the HackerRank website under the
algorithms or string manipulation sections.
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