palindrome counter hackerrank solution

Palindrome Counter HackerRank Solution: A Complete Guide to Efficient Implementation

palindrome counter hackerrank solution is a popular problem that often appears in coding challenges and
interviews. If you're tackling this challenge on HackerRank or similar platforms, understanding the
nuances of palindromes and how to count them efficiently is essential. In this article, we'll explore what
the palindrome counter problem entails, dive into optimized approaches, analyze time complexity, and

provide tips for writing clean, effective code.

Understanding the Palindrome Counter HackerRank Solution

Before jumping into coding, it's crucial to understand the problem's core requirements. Typically, the
palindrome counter challenge asks you to determine the number of palindromic substrings within a given

string. A palindrome is a sequence that reads the same backward as forward, such as "madam" or "racecar."
In HackerRank’s variant, you might be asked to count all substrings that form palindromes, sometimes

including single-character substrings as well. The brute-force solution involves checking every possible

substring, which can be computationally expensive, especially for long strings.

Approaches to Solve Palindrome Counting Problems

Brute Force Method: The Naive Approach

The most straightforward way to count palindrome substrings is by generating all possible substrings and

checking each one for palindrome properties.

1. Iterate over every possible starting index.
2. For each start, iterate over every possible ending index.
3. Extract the substring and check if it's a palindrome.

4. Maintain a counter for palindromic substrings found.
While easy to implement, this method has an O(n?) time complexity because:

- There are O(n?) substrings.

- Each substring check for palindrome takes O(n) time.



This approach is inefficient for large strings and will likely time out in HackerRank tests.

Expanding Around Center: A More Efficient Strategy

An optimized solution leverages the fact that a palindrome mirrors around its center. Every palindrome

can be expanded from its center outwards.

- For a string of length n, there are 2n - 1 possible centers (each character and the gaps between characters).
- For each center, expand outward as long as the substring remains a palindrome.

- Count every palindrome discovered during expansion.

This approach has a time complexity of O(n?) but is much faster in practice than brute force because it

avoids redundant checks.

Dynamic Programming: Storing Intermediate Results

Dynamic programming (DP) offers another way to optimize palindrome counting:

- Create a 2D boolean DP table where dp[i][j] indicates if the substring from index i to j is a palindrome.
- Base cases: All substrings of length 1 are palindromes.

- For substrings of length 2, check if both characters are equal.

- For longer substrings, dp[i][j] is true if dp[i+1][j-1] is true and s[i] == s[j].

- Count all dpli][j] that are true.

The DP approach also runs in O(n?) time but uses O(n?) space, which might be a concern for very large

inputs.

Sample Palindrome Counter HackerRank Solution in Python

Let's provide a clear Python example using the expand around center approach, which balances efficiency

and simplicity:

“python
def count_palindromes(s):
count = 0

n = len(s)

for center in range(2 * n - 1):



left = center // 2
right = left + center % 2

while left >= 0 and right < n and s[left] == s[right]:

count += 1
left -=1
right +=1

return count

# Example usage:
input_str = "ababa"

print(count_palindromes(input_str)) # Output: 9

In this code snippet, every palindrome substring is counted efficiently by expanding from each center.
Note how both odd-length and even-length palindromes are handled by considering centers at characters

and between characters.

Key Points to Remember When Implementing Palindrome

Counters

- ¥ Avoid unnecessary substring extraction:** Instead of slicing strings, use indices to compare characters
directly.

- ¥*Handle edge cases:** Empty strings, strings with all identical characters, or very short strings.

- ¥Time vs. space trade-off:** DP uses more space, while center expansion uses less but can be slightly
slower.

- ¥Single-character substrings:** Usually counted as palindromes by default.

- ¥ anguage-specific optimizations:** For instance, using built-in string methods or faster loops in C++.

Why Is Palindrome Counting Important in Coding Interviews?

Palindrome-related problems test your understanding of string manipulation, dynamic programming, and
algorithmic optimization. They also encourage you to think about multiple solutions and analyze their
trade-offs. Mastering the palindrome counter HackerRank solution prepares you for similar challenges

involving substrings, pattern matching, and efficient enumeration.



Extending the Palindrome Counter Problem

Once you are comfortable with counting palindromic substrings, you can explore related problems such as:

- Finding the longest palindromic substring.
- Counting distinct palindromic substrings.
- Palindromic partitioning of strings.

- Palindrome pairs in an array of words.

Each of these variations builds on the foundational understanding of palindrome properties and efficient

substring handling.

Tips for Writing Clean and Efficient Code

- Use descriptive variable names like “left’, ‘'right’, and “count” to make your code readable.

- Comment your code to explain the logic behind center expansion or DP table filling.

- Test your function with different input sizes to ensure it handles edge cases and large inputs within time
limits.

- Profile your code if performance is critical.

- Keep your solution modular so you can reuse helper functions for palindrome checks or expansions.

Mastering the palindrome counter HackerRank solution not only helps you succeed in coding challenges
but also strengthens your problem-solving skills in string algorithms. With practice, you’ll be able to tackle

more complex challenges that require similar techniques, making you a more versatile programmer.

Frequently Asked Questions

What is the Palindrome Counter problem on HackerRank?

The Palindrome Counter problem on HackerRank requires counting the number of substrings within a

given string that are palindromes.

How do you approach solving the Palindrome Counter problem
efficiently?

An efficient approach involves expanding around each character (and between characters for even-length



palindromes) to count all palindromic substrings in O(n"2) time.

Can the Palindrome Counter problem be solved using dynamic
programming?

Yes, dynamic programming can be used by creating a 2D table to store whether substrings are palindromes,

allowing to count all palindromic substrings efficiently.

What is the time complexity of the optimal Palindrome Counter solution?

The optimal solution typically runs in O(n"2) time, where n is the length of the input string.

Is there a linear time algorithm to count palindromic substrings?

Yes, Manacher's algorithm can count palindromic substrings in O(n) time, but it is more complex to

implement compared to the O(n"2) expand-around-center method.

How do you handle even-length palindromes in the Palindrome Counter
problem?

You treat centers between two characters as potential palindrome centers and expand around them to

count even-length palindromes.

What data structures are useful for the Palindrome Counter problem?

Simple variables and arrays are sufficient; a 2D boolean DP table can be used for dynamic programming

solutions.

Can you provide a brief code snippet for the expand-around-center
method?

Yes, iterate over each index as a center, expand left and right while characters match, and increment count

for each palindrome found.

Why is the Palindrome Counter problem important for coding
interviews?

It tests understanding of string manipulation, dynamic programming, and efficient algorithm design, which

are common topics in technical interviews.



Additional Resources

Palindrome Counter HackerRank Solution: A Deep Dive into Efficient String Manipulation

palindrome counter hackerrank solution has emerged as a popular coding challenge among programmers
looking to test and refine their skills in string manipulation and algorithm optimization. This problem,
typically found on competitive coding platforms like HackerRank, requires participants to count the
number of palindromic substrings within a given string. What seems like a straightforward task at first
glance quickly reveals layers of complexity, making it an excellent case study for both novice and

experienced developers.

Understanding the essence of the palindrome counter challenge involves not only recognizing palindromic
patterns but also implementing efficient algorithms that can handle large input sizes without succumbing to
performance bottlenecks. This article explores the nuances of the palindrome counter HackerRank solution,
examining various approaches, their computational complexity, and the practical implications for coding

interviews and algorithm design.

Decoding the Palindrome Counter Problem

At its core, the palindrome counter problem asks: Given a string, how many substrings of the string are
palindromes? A palindrome is a sequence of characters that reads the same backward as forward. For

instance, in the string "abba," the palindromic substrings include "a," "b," "bb," "abba," and so forth.

The challenge lies in efficiently enumerating these substrings without redundant checks or excessive
computational overhead. A naive solution involves checking every possible substring, which leads to a time

complexity of O(n?), where n is the length of the string—unfeasible for larger inputs.

The palindrome counter HackerRank solution, therefore, necessitates a more refined approach that balances

accuracy with performance.

Common Approaches to the Palindrome Counting Problem

Several methodologies have been employed to tackle the palindrome counting problem, each with distinct

advantages and trade-offs. The most notable among these are:

¢ Brute Force Method: Iterates through all possible substrings and checks for palindromes individually.
‘While conceptually simple, this approach suffers from high computational costs, making it impractical

for large strings.



e Dynamic Programming (DP): Utilizes a two-dimensional table to store palindrome states for
substrings, avoiding repeated computations. This reduces the time complexity to O(n?) and is a

common strategy seen in many HackerRank solutions.

e Expand Around Center: Exploits the property that palindromes mirror around their center. By
expanding outwards from each character (and between characters for even-length palindromes), this

method can count palindromes in O(n?) time but with O(1) space complexity.

e Manacher's Algorithm: A more advanced technique achieving O(n) time complexity. Although less
commonly implemented due to its complexity, it represents the most optimized solution for counting

palindromic substrings.

Dynamic Programming vs Expand Around Center: A Comparative
Insight

Among the various strategies, dynamic programming and the expand around center approach dominate the

landscape of palindrome counter HackerRank solutions due to their balance of simplicity and efficiency.

The dynamic programming method constructs a 2D boolean matrix where each cell [i[[j] indicates whether
the substring from index i to j is a palindrome. By building this table iteratively, the algorithm avoids
redundant palindrome checks. However, this approach requires O(n?) space, which could be a limiting

factor in memory-constrained environments.

Conversely, the expand around center technique focuses on each character or pair of characters as potential
palindrome centers. It incrementally checks for matching characters on both sides, counting palindromes as
it goes. This method uses constant space and is often faster in practice due to lower overhead, even though

it shares the same theoretical time complexity as DP.

Implementing the Palindrome Counter HackerRank Solution

To illustrate the practical application of these concepts, consider a sample implementation using the expand

around center approach in Python:

“python
def count_palindromic_substrings(s):
count =0

n = len(s)



def expand_around_center(left, right):
nonlocal count

while left >= 0 and right < n and s[left] == s[right]:

count += 1
left -=1
right += 1

for i in range(n):

# Odd length palindromes
expand_around_center(i, i)
# Even length palindromes

expand_around_center(i, i + 1)

return count

This concise solution efficiently counts all palindromic substrings by considering each character as a center
and expanding around it. Its clarity and performance make it a favored approach in many coding

challenges.

Performance Considerations and Optimization

While the expand around center approach works well for most cases, the choice of algorithm ideally
depends on input size and system constraints. For extremely long strings, Manacher's algorithm might be

necessary to maintain linear time complexity, though its implementation complexity is a notable drawback.

Further optimization can involve early termination conditions or leveraging memoization techniques in
dynamic programming to reduce redundant computations. Profiling and benchmarking different
approaches on representative datasets are crucial steps in selecting the most suitable solution for a given

context.

Palindromic Substring Counting in the Context of HackerRank
Challenges

The palindrome counter HackerRank solution exemplifies a broader category of string processing problems
that emphasize algorithmic efficiency and problem-solving creativity. These challenges test a programmer’s

understanding of string properties, dynamic programming, and time-space trade-offs.

Moreover, solving such problems enhances skills applicable to real-world applications including text



processing, DNA sequence analysis, and data validation. The palindromic substring counter is not just an

academic exercise but a window into strategies for handling complex data patterns.

The problem also encourages developers to write clean, maintainable code while optimizing for speed—a

balance that is essential in software engineering roles where readability and performance both matter.

Potential Extensions and Variations

Beyond counting palindromic substrings, variations of the problem might ask for:

The longest palindromic substring.

The number of distinct palindromic substrings.

Palindromic subsequences instead of substrings.

e Dynamic updates to the string with palindrome counting after each operation.

Each variation introduces additional complexity and may require adaptations of the base palindrome

counter HackerRank solution or entirely different algorithmic paradigms.

Exploring these extensions helps deepen understanding and offers more comprehensive preparation for

technical interviews and coding competitions.
The palindrome counter HackerRank solution remains a quintessential problem that encapsulates the

challenges and rewards of algorithmic thinking. Its study not only strengthens coding proficiency but also

sharpens analytical skills essential for tackling diverse programming tasks.
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