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Substring removal hackerrank solution is a popular coding challenge that tests your
ability to manipulate strings and implement algorithms efficiently. It often requires an
understanding of substrings, string slicing, and optimization techniques. In this article, we
will explore the problem statement, discuss various approaches to solve it, analyze the time
complexity, and provide a sample solution in Python. This comprehensive guide is designed
to help you understand the nuances of the problem and improve your problem-solving skills
on platforms like HackerRank.

Understanding the Problem Statement

The substring removal challenge typically presents a scenario where you need to remove
specific substrings from a given string. The goal is to find the maximum number of times

you can remove a certain substring from a string until no more instances of that substring
exist.

Here’'s an example scenario:

- Input String: "ababcababc"
- Substring to Remove: "abc"

The expected output would be the number of times the substring "abc" can be removed
from the input string.

Problem Breakdown

1. Identify Substrings: You need to identify all occurrences of the specified substring.

2. Remove occurrences: Each time you find an occurrence, you remove it from the main
string.

3. Count occurrences: Keep a count of how many times you have successfully removed the



substring.

Approaching the Solution

To solve the substring removal problem, we can employ several strategies. Here are three
common approaches:

1. Naive Approach

The naive approach involves using loops to continuously search for and remove the
substring until it can no longer be found. Here’s a step-by-step breakdown of this approach:

- Initialize a counter to keep track of the number of removals.
- Use a loop to search for the substring in the string.

- If found, remove the substring and increment the counter.

- Repeat until the substring is no longer found.

Pros:
- Simple to implement.
- Easy to understand.

Cons:
- Inefficient for large strings, as the time complexity can become O(nm) in the worst case,
where n is the length of the string and m is the length of the substring.

2. Using Regular Expressions

A more efficient way to handle substring removal is through regular expressions. Python's
‘re’ module allows for powerful string manipulation capabilities.

- Import the “re” module.

- Use the “re.sub()" function to replace all occurrences of the substring with an empty
string.

- Use a loop to keep applying the “re.sub()" until no changes are made.

Pros:
- More concise and often faster than the naive approach.
- Can handle complex patterns.

Cons:
- May be overkill for simple substring removal.



3. Optimized String Manipulation

For larger strings or more complex requirements, we can use optimized string manipulation
techniques involving data structures like lists or stacks to efficiently manage the string
transformation.

- Convert the string into a list of characters for easier manipulation.
- Iterate through the list, building a new list that excludes the substring.
- Count the number of times the substring was removed.

Pros:
- More efficient than the naive approach.
- Offers flexibility for complex manipulations.

Cons:
- More complex to implement than the naive approach.

Sample Code Implementation

Below is a Python implementation of the naive approach to solve the substring removal
problem:

" python

def count_substring_removals(s, sub):

count =0

while sub in s:

s = s.replace(sub, ", 1) Remove only one occurrence
count +=1

return count

Example usage

input_string = "ababcababc”

substring_to_remove = "abc"

result = count_substring_removals(input_string, substring_to_remove)
print(f"The number of times '{substring_to_remove}' can be removed: {result}")

ANAVRN

Explanation of the Code

1. Function Definition: “count_substring_removals(s, sub)" takes the main string "s* and the
“sub’ substring to remove.

2. Count Variable: A counter variable “count’ is initialized to zero.

3. While Loop: The loop continues as long as the substring is found in the string.

4. String Replacement: “s.replace(sub, ", 1) removes the first occurrence of the substring.
5. Counter Increment: Each time a removal occurs, the counter is incremented.

6. Return Statement: The function finally returns the count of successful removals.



Time Complexity Analysis

The time complexity of the naive approach is O(nm), where:

- n = length of the main string.
- m = length of the substring.

Each call to "replace’ potentially scans the entire string, and in the worst case, we may
need to do this multiple times.

In contrast, the regular expression approach can improve efficiency, especially with larger
datasets, as it can use compiled patterns and optimized search algorithms.

Conclusion

The substring removal hackerrank solution is a fundamental problem that enhances your
understanding of string manipulation in programming. It emphasizes the importance of
choosing efficient algorithms to handle string operations effectively, especially as input
sizes grow.

By exploring different approaches, including naive methods, regular expressions, and
optimized string manipulation techniques, you can equip yourself with a diverse toolkit for
tackling similar problems in coding interviews and competitive programming.

As you practice, consider experimenting with edge cases, such as:
- Substrings that do not exist in the main string.
- Cases where the main string is empty.

- Substrings that are equal to the main string.

By honing these skills, you will become more adept at solving not only the substring
removal problem but also a wide range of string manipulation challenges. Happy coding!

Frequently Asked Questions

What is the primary goal of the substring removal
problem on HackerRank?

The primary goal is to determine the minimum number of characters that need to be
removed from a string to make it possible to form a specified target substring.

How can | approach solving the substring removal



problem efficiently?

A common approach is to use a two-pointer technique or dynamic programming to track
the occurrences of characters in the target substring and compare them with the original
string.

What are some common pitfalls to avoid when solving
the substring removal problem?

Common pitfalls include forgetting to account for multiple occurrences of characters in the
target substring and not handling edge cases where the target substring may not be
present at all.

Can you explain the time complexity of a typical
solution for the substring removal problem?

The time complexity is generally O(n), where n is the length of the original string, since we
may need to iterate through the string to count characters and compare them with the
target substring.

Are there any built-in functions in Python that can help
with the substring removal problem?

Yes, Python's "collections.Counter’ can be useful for counting character frequencies in both
the original string and the target substring, simplifying the comparison process.

What is a sample input and expected output for the
substring removal challenge?

Sample input could be the string 'abcde' and target substring 'ace'. The expected output
would be 2, as removing 'b' and 'd"' allows you to form 'ace’.
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