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Counting Pairs Hackerrank Solution: A Deep Dive into Efficient Pair Counting Algorithms

counting pairs hackerrank solution is a popular topic among programmers who are looking to improve
their problem-solving skills on coding platforms like Hackerrank. The problem typically involves finding
the number of pairs in an array that satisfy a certain condition, such as having a specific difference
between their elements. Understanding the nuances of this challenge can significantly boost your

algorithmic thinking and optimize your approach to similar problems.

In this article, we’ll explore the intricacies of the counting pairs problem on Hackerrank, discuss various
strategies and their time complexities, and provide a detailed walkthrough of an efficient solution.
Whether you’re a beginner or an experienced coder, this guide aims to sharpen your understanding

and prepare you for tackling such problems confidently.

Understanding the Counting Pairs Problem

At its core, the counting pairs problem asks: Given an array of integers and a target difference value,
how many pairs of elements have that exact difference? For example, if you have an array '[1, 5, 3, 4,

2]" and the difference is "2°, the pairs *(1,3)", (3,5)", and "(2,4)" satisfy the condition.
This problem is a classic example of using data structures and efficient search techniques to reduce

the computational complexity. On coding challenge platforms like Hackerrank, the constraints often

involve large arrays, making naive solutions inefficient.

Common Variations of Counting Pairs



- **Pairs with a specific difference**: As described, find pairs “(a, b)" such that ‘b - a = k'.
- **Pairs with sum equal to a target**: Slightly different but related, find pairs “(a, b)" where "a + b =
target'.

- **Pairs with product equal to a target™: Less common but sometimes appears in variants.

For Hackerrank’s “Counting Pairs” problem, the focus is typically on pairs with a specific difference.

Naive Approach and Its Limitations

A straightforward way to solve the problem is to use two nested loops to check every possible pair and

count those that meet the difference condition:

“python

def count_pairs(arr, k):
count =0

n = len(arr)

for i in range(n):

for j in range(i + 1, n):
if abs(arr[j] - arrfi]) == k:
count += 1

return count

While this method works, it has a time complexity of O(n?), which becomes impractical for large arrays

(e.g., n = 10"5). Such solutions typically result in timeouts on Hackerrank and similar platforms.

Why is O(n?) Inefficient?

Because the number of comparisons grows quadratically with the size of the input, the runtime quickly



becomes unmanageable. When 'n’ is 100,000, this approach would require roughly 10 billion

comparisons, which is far beyond what typical online judges allow within time limits.

Optimized Approach: Using Hash Sets for Linear Time

Complexity

To improve efficiency, one popular approach utilizes a hash set (or dictionary) to store elements and

check for the existence of complementary values in O(1) average time.
Here’s the intuition:

- Put all elements of the array into a hash set.
- For each element ‘num’, check if 'num + k™ exists in the set.

- Count how many such pairs exist.

This reduces the overall time complexity to O(n), since inserting and checking in a hash set are

average O(1) operations.

Example Implementation of the Hash Set Method

python

def count_pairs(arr, k):
elements = set(arr)
count = 0

for num in arr:

if num + K in elements:
count += 1

return count



This solution counts each valid pair once, assuming pairs are ordered as ‘(num, num + k)". It efficiently

handles large inputs and passes all Hackerrank test cases.

Key Insights for the Counting Pairs Hackerrank Solution

To master the counting pairs problem, it’s important to understand a few critical aspects:

Handling Duplicates

If the array contains duplicates, the hash set approach still works since it checks for the presence of
complement numbers. However, if the problem requires counting all pairs including duplicates, you

might need to consider the frequency of each number.

For example, if the array is '[1, 1, 3, 3] and 'k = 27, the pairs (1,3)" appear multiple times depending

on how duplicates are counted. In such cases, using a frequency map (dictionary) can help:

python

from collections import Counter

def count_pairs_with_duplicates(arr, k):
freq = Counter(arr)

count =0

for num in freq:

if num + Kk in freq:

count += freq[num] * freq[num + k]

return count



This approach accounts for multiple occurrences, multiplying their frequencies to get the total number

of valid pairs.

Choosing Between Set and Frequency Map

- Use a **set* if each element is unique or if duplicates are irrelevant.

- Use a **frequency map** when duplicates affect the count of valid pairs.

Understanding these subtleties will help tailor your solution to the problem’s exact requirements.

Enhancing Your Solution: Sorting and Two-Pointer Technique

Another common approach involves sorting the array and using two pointers to find pairs with the

target difference efficiently.

How Does the Two-Pointer Method Work®?

- Sort the array.

- Initialize two pointers, say ‘left” and ‘right’, starting at the beginning.

- Move ‘right’ forward until the difference between “arrfright]” and "arr[left] is at least k.
- If the difference equals 'k’, increment the count and move both pointers forward.

- If the difference is less than "k’, move ‘right” forward.

- If the difference is more than “k’, move left” forward.

- Continue until “right’ reaches the end.

This technique operates in O(n log n) because of the sorting step and O(n) for the two-pointer

traversal, which is still much better than O(n?).



Sample Code Using Two Pointers

“python

def count_pairs(arr, k):
arr.sort()

left, right = 0, 1

count =0

n = len(arr)

while right < n:

diff = arrright] - arr[left]

if diff == k:
count += 1
left += 1

right += 1

elif diff < k:
right += 1
else:

left += 1

if left == right:
right += 1

return count

This method is particularly useful when the array is already sorted or if sorting is acceptable within the

problem constraints.

Additional Tips for Tackling Counting Pairs on Hackerrank



1. Carefully Read Problem Constraints

Understanding the input size and limits helps choose the right algorithm. For very large inputs, O(n?) is

unlikely to pass, so hash sets or two-pointer approaches are preferable.

2. Consider Edge Cases

- Empty arrays or arrays with one element.
- Arrays where no pairs exist.
- Negative numbers or zero difference (‘'k=0").

- Arrays with many duplicates.

Testing these edge cases ensures your solution is robust.

3. Optimize for Time and Space

While hash sets offer O(n) time, they consume O(n) space. In memory-constrained environments, the

two-pointer method might be more space-efficient.

4. Practice Variants

Try similar problems like “Pairs with sum” or “Pairs with product” to deepen your understanding and

adapt your approach flexibly.



Summary of Approaches for Counting Pairs Hackerrank

Solution

| Approach | Time Complexity | Space Complexity | When to Use |
I I | | I

| Naive (Nested loops) | O(n?) | O(1) | Small arrays or initial learning |

| Hash Set | O(n) | O(n) | Large arrays, unique elements |
| Frequency Map | O(n) | O(n) | Arrays with duplicates |

| Sorting + Two Pointers | O(n log n) | O(1) | When sorting is allowed or preferred |

Understanding these trade-offs helps you pick the most efficient solution based on problem constraints.

Mastering the counting pairs problem on Hackerrank is not just about coding the solution but also
about recognizing patterns, optimizing logic, and applying appropriate data structures. With the insights
and methods shared here, you’re well-equipped to tackle this challenge and enhance your problem-

solving toolbox for many other algorithmic questions.

Frequently Asked Questions

What is the main idea behind the Counting Pairs HackerRank solution?

The main idea is to efficiently count the number of pairs in an array whose sum is divisible by a given

integer k, typically by using frequency counting of remainders when array elements are divided by k.

How can using the modulo operator help in solving the Counting Pairs



problem on HackerRank?

Using the modulo operator helps by grouping elements based on their remainders when divided by k.
Pairs whose remainders sum up to k (or zero) contribute to the count, allowing for a more efficient

solution than checking all pairs.

What is the time complexity of the optimal Counting Pairs solution on

HackerRank?

The optimal solution usually runs in O(n) time, where n is the number of elements, by using a
frequency array to store counts of remainders and then calculating the number of valid pairs from

these frequencies.
Can you provide a brief explanation of the frequency array approach

for Counting Pairs?

The frequency array approach counts how many numbers have each remainder when divided by k.
Then, pairs are counted by multiplying frequencies of complementary remainders that sum to k, plus

combinations from the remainder zero group.

What are common pitfalls when implementing the Counting Pairs
solution on HackerRank?

Common pitfalls include not handling the special case when remainder is zero correctly, double

counting pairs, and off-by-one errors when pairing complementary remainders.

Additional Resources

Counting Pairs Hackerrank Solution: A Detailed Exploration and Approach

counting pairs hackerrank solution remains one of the popular algorithmic challenges faced by



programmers on the HackerRank platform. This problem tests an individual’s ability to efficiently find

pairs of integers in an array that sum up to a given target value. Given its straightforward premise yet
subtle complexity, it offers a valuable exercise in algorithm optimization, data structure utilization, and
problem-solving skills. Understanding the nuances behind the counting pairs problem not only benefits

those preparing for coding interviews but also advances one’s foundational programming expertise.

Understanding the Counting Pairs Challenge

At its core, the counting pairs problem asks: Given an array of integers and a target sum, how many
pairs of elements add up exactly to that sum? The challenge lies not just in iterating through the
dataset but in doing so with optimal time and space complexity. A naive approach might involve nested
loops, checking every possible combination, but this quickly becomes inefficient with larger datasets,

resulting in O(n?) time complexity.

The problem tests knowledge of hashing, sorting, and pointers — all critical concepts in computer
science. It is also a prime example of where understanding trade-offs between time and space

complexities can lead to more elegant and performant solutions.

Problem Statement Breakdown

To contextualize, the typical problem statement on HackerRank is as follows:

e Input: An array of integers and a target integer value.

e Qutput: The total number of unique pairs (i, j) where i I:l j and arrfi] + arr[j] = target.



A critical aspect is handling duplicates and ensuring pairs are counted correctly without repetition.
Another subtlety is whether the problem requires counting unique pairs or all pairs including duplicates,

which can significantly affect the implementation.

Approaches to the Counting Pairs Hackerrank Solution

Multiple methodologies exist to tackle this problem, each with varying time and space complexities.
Analyzing these approaches helps programmers choose the most appropriate solution based on

constraints such as input size and memory limits.

1. Brute Force Approach

The most straightforward solution involves two nested loops:

1. Iterate through each element in the array.
2. For each element, check every other element to find pairs that sum to the target.

3. Increment a counter every time a valid pair is found.

While conceptually simple, this approach runs in O(n?) time and is unsuitable for large input arrays due
to performance degradation. It serves as a baseline but is rarely acceptable in coding interviews or

competitive programming.



2. Sorting and Two-Pointer Technique

Sorting the array first (O(n log n)) allows a more efficient search for pairs using two pointers:

Initialize two pointers: one at the start (left) and one at the end (right) of the sorted array.

Calculate the sum of elements at both pointers.

If the sum matches the target, increment the count, move both pointers inward.

If the sum is less than the target, move the left pointer to the right.

If the sum is greater than the target, move the right pointer to the left.

This technique reduces the time complexity to O(n log n) due to sorting, followed by an O(n) traversal.

It also handles duplicates effectively when implemented carefully.

3. Hash Map (Dictionary) Approach

Utilizing a hash map to store element frequencies provides an efficient O(n) time and O(n) space

solution:

1. Create a frequency map of all elements in the array.

2. For each element, check if the complement (target - element) exists in the map.



3. Calculate the number of pairs based on the frequencies.

4. Take care to avoid double counting pairs.

This approach is often preferred for its linear time complexity and straightforward implementation,

especially when the array is unsorted.

Comparative Insights on Different Solutions

Evaluating these methods in terms of performance:

* Brute Force: Simple but inefficient for large datasets.

 Sorting + Two-Pointer: Balanced performance, slightly higher overhead due to sorting but

minimal extra space usage.

¢ Hash Map: Fastest in terms of runtime for unsorted arrays, but requires extra memory

proportional to input size.

Choosing the right approach depends on constraints like input size, memory availability, and whether

the array is already sorted.

Edge Cases and Implementation Details

A robust counting pairs Hackerrank solution must consider edge cases such as:



Arrays with all identical elements.

Empty arrays or arrays with a single element.

Pairs where elements are the same but appear multiple times.

Negative numbers and zero values in the array.

Careful handling of these scenarios ensures the solution is both accurate and comprehensive.

Optimizing the Counting Pairs Hackerrank Solution

Beyond selecting the core algorithm, subtle optimizations can impact performance significantly. For
example, in the hash map approach, decrementing frequencies as pairs are counted prevents double
counting without the need for additional data structures. Similarly, in the two-pointer method, skipping

over duplicate elements after discovering a valid pair avoids redundant computations.

Memory optimizations may include using more space-efficient data structures or leveraging bit

manipulation for specific constraints.

Code Example Using Hash Map Approach (Python)

python
def count_pairs(arr, target):
freq = {}

count=10



for num in arr:

complement = target - num

if complement in freq and freq[complement] > 0:
count += 1

freq[complement] -= 1

else:

freq[num] = freq.get(num, 0) + 1

return count

This snippet elegantly counts pairs in O(n) time, handling duplicates and ensuring pairs are only

counted once.

Relevance of Counting Pairs Problem in Coding Interviews

The counting pairs challenge is emblematic of problems that test algorithmic thinking and proficiency
with data structures. Many tech companies include similar questions to assess candidates’ ability to
write efficient code and analyze complexity. Mastering this problem equips programmers to handle
variants such as:

e Finding pairs with sums in a range.

¢ Identifying pairs with a difference equal to a target value.

e Counting triplets or k-tuples summing to a target.

Each variation builds on the foundational concepts honed through the counting pairs problem.



The availability of multiple solution paths encourages developers to think critically about trade-offs and
adapt their strategies based on problem constraints, a valuable skill in real-world software

development.
In summary, the counting pairs Hackerrank solution exemplifies a classic algorithmic challenge that

balances simplicity with depth. Its exploration offers insights into efficient coding techniques,

optimization strategies, and practical applications in technical assessments.
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