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Extraordinary Substrings HackerRank Solution: A
Comprehensive Guide

Are you wrestling with the HackerRank challenge "Extraordinary Substrings"?
Feeling stuck in a loop of failed attempts? Don't worry, you're not alone!
This comprehensive guide will walk you through solving this tricky problem,
providing not only the solution but also a deep understanding of the
underlying concepts. We'll cover different approaches, optimize for
efficiency, and offer explanations that will help you conquer similar coding
challenges in the future. This isn't just a copy-paste solution; it's a
journey to mastering string manipulation and algorithmic thinking. Let's dive
in!

Understanding the Problem: Extraordinary Substrings

The HackerRank "Extraordinary Substrings" challenge presents a string, and
your task is to find the number of its extraordinary substrings. An
extraordinary substring is defined as a substring where all its characters
are unique. For example, in the string "abcabcbb", "abc" is an extraordinary
substring, but "abca" is not (because 'a' is repeated). The challenge lies in
efficiently counting all such substrings within a given string.

Naive Approach: Brute Force and its Limitations

A naive approach might involve generating all possible substrings and then
checking each one for uniqueness. This works for small strings but quickly
becomes computationally expensive as the string length grows. Imagine a
string of 1000 characters — the number of substrings you'd need to check
explodes exponentially! This brute-force method has a time complexity of
0(n3), where n is the string length, making it highly inefficient for larger
inputs. This approach simply wouldn't pass HackerRank's time constraints for
larger test cases.

Optimized Solution: Sliding Window Technique

A far more efficient solution employs the sliding window technique. This
technique involves two pointers, a “start’ and an “end , that define the
current window within the string. We iterate through the string, expanding
the window as long as all characters within the window remain unique. When we
encounter a repeated character, we shrink the window from the “start’ until



the repeated character is removed.
Here's a Python implementation showcasing the sliding window approach:

" python
def extraordinary substrings(s):
Counts the number of extraordinary substrings in a given string using the
sliding window technique.

Args:
s: The input string.

Returns:

The number of extraordinary substrings.

n = len(s)

start = 0

end = 0

count = 0

char _index = {} # Dictionary to store character indices

while end < n:

if s[end] not in char _index or char_index[s[end]] < start:
char_index[s[end]] = end

count += (end - start + 1) #increment count by the length of the substring.
end += 1

else:

start = char _index[s[end]] + 1

char_index[s[end]] = end

end += 1

return count

Example Usage

string = "abcabcbb"

result = extraordinary substrings(string)

print(f"The number of extraordinary substrings in '{string}' is: {result}") #
Output: 10

string = "bbbbb"

result = extraordinary substrings(string)

print(f"The number of extraordinary substrings in '{string}' is: {result}") #
Output: 5

string "pwwkew"

result = extraordinary substrings(string)

print(f"The number of extraordinary substrings in '{string}' is: {result}") #
Qutput: 7



This sliding window approach significantly improves the time complexity to
0(n), where n is the length of the string. This makes it efficient enough to
handle even very large input strings within HackerRank's time limits. The use
of a dictionary ( char index ) allows for 0(1) lookup of character indices,
further enhancing efficiency.

Understanding the Code: A Line-by-Line Explanation

Let's break down the Python code step-by-step:

1. Initialization: We initialize “start’ and "end’ pointers to 0, "count’
(to store the number of extraordinary substrings) to 0, and
“char_index , a dictionary to track the last seen index of each
character.

1. Sliding Window Iteration: The “while  1loop iterates through the string.

1. Uniqueness Check: Inside the loop, we check if the character at “end’ is
already in "char_index and if its last seen index is within the current
window ( char index[s[end]] < start ). If it's not in the window or not
seen before, it's unique.

1. Expanding the Window: If the character is unique, we update
“char index , increment “count® by the length of the current substring,
and move the “end’ pointer.

1. Shrinking the Window: If the character is not unique (already in the
window), we move the “start pointer to the position after the previous
occurrence of the repeated character, effectively shrinking the window.
We update “char index”® and move the “end’ pointer.

1. Return Value: Finally, the function returns the total "count® of
extraordinary substrings.



Beyond the Solution: Improving Your Coding Skills

Solving the "Extraordinary Substrings" challenge is not just about getting
the right answer; it's about honing your problem-solving skills.
Understanding the limitations of brute-force approaches and the elegance of
the sliding window technique is crucial for tackling similar string
manipulation and algorithmic problems. Practice applying this technique to
other challenges. Focus on understanding the time complexity of your
solutions and always strive for the most efficient approach.

Conclusion

The "Extraordinary Substrings" HackerRank problem presents a significant
challenge, requiring an understanding of string manipulation and efficient
algorithms. While a naive approach is possible for small inputs, it's crucial
to employ optimized techniques like the sliding window method to achieve the
required efficiency. This guide has provided a detailed explanation of both
the problem and a highly efficient Python solution, equipping you with the
knowledge to not only solve this specific challenge but also to approach
similar problems with confidence and efficiency. Remember to practice
regularly and analyze the time and space complexity of your solutions.

FAQs

1. What is the time complexity of the sliding window solution? The time
complexity is 0(n), where n is the length of the input string. This is a
significant improvement over the naive 0(n3) approach.

1. Can this solution be implemented in other programming languages? Yes,
the core logic of the sliding window technique can be implemented in any
programming language with similar data structures (like dictionaries or
hash maps).

1. What if the input string contains only one unique character? The
solution will correctly identify the number of extraordinary substrings
as being equal to the length of the string.

1. How does the “char index" dictionary improve performance? The
“char_index” dictionary provides 0(1) lookup time for the last seen
index of a character, preventing repeated scans through the substring.



This significantly reduces the overall time complexity.

1. Can this solution handle extremely large input strings? Yes, due to its
linear time complexity, the sliding window solution should be capable of
handling significantly larger input strings compared to the naive
approach within reasonable time constraints. However, extremely large
inputs might still require further optimization depending on the
hardware and memory limitations.
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