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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
if n ==
return "*"

Step 2: Check if all characters are 'a's
if all(c == 'a' for ¢ in palindrome):
return palindrome[:-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' + palindrome[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 A1l '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 O0(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 0(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 1 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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Mar 1, 2024 - A broken foot, also called a fractured foot, is an injury to one or more bones in the
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Broken foot - Symptoms and causes - Mayo Clinic

Mar 1, 2024 - A broken foot, also called a fractured foot, is an injury to one or more bones in the
foot. A bone might break from a sports injury, a car crash, a heavy object dropped on the foot, or a
misstep or fall. Fractures can range from tiny cracks in the bones to breaks in more than one bone
and breaks that come through the skin.

Broken hand - Symptoms & causes - Mayo Clinic

Jun 30, 2022 - A broken hand is a break or crack in one or more of the bones of your hand. This
injury can be caused by direct blows or falls. Motor vehicle crashes can cause hand bones to break,
sometimes into many pieces, and often require surgical repair. You may be at higher risk of a broken
hand if you participate in contact sports like football or hockey, or if you have a ...

Dengue fever - Symptoms and causes - Mayo Clinic
Jul 17, 2024 - Overview Dengue (DENG-gey) fever is a mosquito-borne illness that occurs in tropical

and subtropical areas of the world. Mild dengue fever causes a high fever and flu-like symptoms. The
severe form of dengue fever, also called dengue hemorrhagic fever, can cause serious bleeding, a
sudden drop in blood pressure (shock) and death.

Migraines: Simple steps to head off the pain - Mayo Clinic
Oct 4, 2022 - At the first sign of a migraine, take a break and step away from whatever you're doing

if possible. Turn off the lights. Light and sound can make migraine pain worse. Relax in a dark, quiet
room. Sleep if you can. Try temperature therapy. Apply hot or cold compresses to your head or neck.
Ice packs have a numbing effect, which may dull the pain. Hot packs and ...

Broken wrist - Symptoms and causes - Mayo Clinic
Jun 29, 2022 - A broken wrist is a break or crack in one or more of the bones of your wrist. The most

common of these injuries occurs in the wrist when people try to catch themselves during a fall and
land hard on an outstretched hand. You may be at higher risk of a broken wrist if you participate in
sports like in-line skating or snowboarding, or if you have a condition in which ...

Bullous pemphigoid - Symptoms and causes - Mayo Clinic

Nov 27, 2024 - Bullous pemphigoid (BUL-us PEM-fih-goid) is a rare skin condition that causes large
fluid-filled blisters. They often appear on the skin near creases, such as the upper thighs and
armpits. Sometimes, people get a rash instead of blisters. The affected areas may be painful and are
usually very itchy ...

Broken ankle - Diagnosis & treatment - Mayo Clinic
Jun 5, 2025 - A misstep or twisting injury can cause bones to break. Treatment depends on where

the injury is and how bad it is.

Broken collarbone - Diagnosis and treatment - Mayo Clinic

Dec 10, 2022 - Diagnosis During the physical exam, a health care provider inspects the area for
tenderness, swelling or an open wound. X-rays show where the break is, how bad it is and whether
the joints are injured. A CT scan might give more-detailed images.

Penis fracture: Is it possible? - Mayo Clinic
Jul 6, 2024 - Is it possible to "break" your penis? Yes. It's called a penis fracture. This isn't a common
injury. But trauma to an erect penis can cause it.



Unlock the solution to the 'Break a Palindrome' problem on HackerRank with our Python guide.
Discover how to optimize your code today! Learn more now.
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