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**Mastering the Zig Zag Sequence HackerRank Solution: A Step-by-Step Guide**

zig zag sequence hackerrank solution is a popular coding challenge that often
puzzles many programmers, especially those preparing for coding interviews or
honing their problem-solving skills. If you've stumbled upon this problem and
wondered how to approach it effectively, you're in the right place. This
article will walk you through the logic behind the Zig Zag Sequence problem,
explain why it matters, and provide a clear, optimized solution you can
implement confidently.

Understanding the Zig Zag Sequence Problem

At its core, the Zig Zag Sequence challenge asks you to rearrange elements in
an array such that the sequence first increases up to a certain point and
then decreases afterward, resembling a zig zag pattern. More specifically,
you are given a sorted array, and your task is to transform it into a zig zag
sequence where the first half is strictly increasing, and the second half is
strictly decreasing.

This problem is a great exercise in array manipulation, sorting, and
indexing, and understanding it deeply will prepare you for similar
algorithmic challenges on platforms like HackerRank.

What Makes the Zig Zag Sequence Unique?

Unlike simple sorting or reversing problems, the zig zag sequence requires a
subtle rearrangement that isn’t just about sorting the array. The middle
element, often referred to as the "peak," separates the increasing and
decreasing parts. This "peak" element is the highest value in the sequence,
with elements on the left ascending towards it and elements on the right
descending away from it.

This pattern enables the sequence to visually and logically form a "zig zag"
when plotted or observed.

Detailed Explanation of the Zig Zag Sequence
Hackerrank Solution

To create a zig zag sequence from a sorted array, the general approach
involves:



Sorting the array (if not already sorted).

Identifying the middle index (the peak).

Swapping the middle element with the last element of the array.

. Reversing the sequence after the middle index to ensure the second half is
in decreasing order.
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This approach ensures the sequence rises up to the peak and then falls down,
matching the zig zag pattern requirement.

Step-by-Step Breakdown

Let’s consider an example array to clarify the approach:
arr = [1, 2, 3, 4, 5, 6, 7]

- **Step 1:** The array is already sorted.

- **Step 2:** Find the middle index. For an array of length 7, middle index =
(7-1)/2 = 3 (0-based indexing).

- **Gtep 3:** Swap "arr[3] with “arr[6] . Now the array looks like this:

[1I 2’ 3’ 7’ 5’ 6’ 4]

- **Step 4:** Reverse the elements from index 4 to 6 (the part after the
middle index):

Elements from index 4 to 6: [5, 6, 4]
Reversed: [4, 6, 5]

- **Final array:**
[1, 2, 3, 7, 4, 6, 5]

This array now satisfies the zig zag sequence condition: it strictly
increases to the peak at index 3 (7), then strictly decreases afterward.

Implementing the Zig Zag Sequence Solution in
Code



Now that the logic is clear, let's look at an efficient solution in Python
that follows this approach. This implementation is concise, easy to
understand, and performs well even on large input sizes.

" python
def zig zag sequence(arr):
n = len(arr)
arr.sort() # Step 1: Sort the array

mid = (n - 1) // 2 # Step 2: Find middle index
arr[mid], arr[-1] = arr[-1], arr[mid] # Step 3: Swap middle and last element

# Step 4: Reverse the second half of the array after 'mid’
left = mid + 1
right = n - 2 # Since last element is already swapped, start from second last

while left <= right:
arr[left], arr[right] = arr[right], arr[left]

left += 1
right -=

return arr

Why This Approach Works Efficiently

- **Sorting ensures the array is in ascending order**, which is essential for
building the increasing part of the sequence.

- **Swapping the middle and last elements sets the peak** to the highest
value.

- **Reversing the elements after the peak guarantees the decreasing part** of
the sequence.

This method avoids unnecessary extra space and runs in 0(n log n) time
primarily due to the sorting step. The rest of the operations (swap and
reverse) run in linear time, keeping the solution efficient.

Common Pitfalls and How to Avoid Them

When tackling the zig zag sequence problem, you might encounter some common
mistakes:

- **Not sorting the array first:** The problem assumes the input can be
unsorted. Sorting is crucial to correctly identify the peak and arrange the
sequence properly.

- **Incorrect middle index calculation:** Remember to use integer division
correctly and consider zero-based indexing.



- **Failing to reverse the correct subarray:** Only the elements after the
middle index should be reversed, not the whole array.

- **Swapping the wrong elements:** The swap should be between the middle
element and the last element to place the largest element at the peak.

By paying attention to these details, your implementation will be both
correct and efficient.

Exploring Variations and Extensions

Once you understand the basic zig zag sequence solution, you might explore
related variations such as:

- **Zig zag sequences with different peak positions:** Sometimes you might be
asked to create a zig zag sequence with the peak at a different index.

- **Zig zag sequences with repeated elements:** Handling duplicates requires
careful consideration to maintain strict increasing and decreasing sequences.
- **7Zig zag pattern in 2D arrays or matrices:** Extending the concept to
multidimensional data can be an interesting challenge.

These variations can deepen your understanding of array manipulation and
sequence patterns.

Why Practice the Zig Zag Sequence Problem?

The zig zag sequence challenge is more than just a coding exercise; it helps
you:

- **Improve your array indexing skills:** Precise indexing is essential here.
- **Understand sequence transformations:** Rearranging data with constraints
is a key algorithmic skill.

- **Refine problem-solving strategies:** The problem encourages breaking down
challenges into clear, manageable steps.

- **Prepare for technical interviews:** Many companies ask similar pattern-
based problems to assess logical thinking.

By mastering this problem, you'll gain confidence in handling array-based
challenges and enhance your coding toolkit.

Optimizing Your Hackerrank Submission

When submitting your zig zag sequence solution on HackerRank, keep the
following tips in mind:



- **Read the problem constraints carefully:** Ensure your solution runs
efficiently within given time and memory limits.

- **Test with edge cases:** For example, arrays with the minimum length (3
elements), arrays where all elements are equal, or very large arrays.

- **Use in-place operations:** To save memory and improve performance.

- **Follow input/output formats exactly:** HackerRank is strict about
formatting in some cases.

With these best practices, your zig zag sequence hackerrank solution will
stand out as both elegant and reliable.

Whether you’re a beginner or an experienced coder, understanding the zig zag
sequence hackerrank solution is a valuable step in your coding journey. The
problem itself might seem simple at first glance, but it offers a great
opportunity to practice array manipulation, sorting, and algorithmic
thinking. By following this guide, you can confidently tackle this challenge
and apply similar logic to related problems in the future.

Frequently Asked Questions

What is the Zig Zag Sequence problem on HackerRank?

The Zig Zag Sequence problem on HackerRank requires rearranging an array into
a sequence where elements alternate between increasing and decreasing order,
forming a 'zig zag' pattern.

How do you approach solving the Zig Zag Sequence
problem?

A common approach is to sort the array first, then swap elements in the
middle to create the zig zag pattern, ensuring the first half is increasing
and the second half is decreasing.

What is the time complexity of the Zig Zag Sequence
solution?

The time complexity is typically O(n log n) due to the initial sorting step,
where n is the number of elements in the array.

Can you provide a sample code snippet for the Zig
Zag Sequence solution in Python?

Yes, here is a sample snippet:

" “python



def zigZagSequence(a, n):

a.sort()

mid = int((n + 1) / 2) -1

a[lmid], al[n-1] = a[n-1], a[mid]
start, end = mid + 1, n - 2

while start <= end:

a[start], al[end] = a[end], a[start]
start += 1

end -=

return a

Why do we swap the middle and last elements in the
Zig Zag Sequence solution?

Swapping the middle and last elements places the maximum element in the
middle of the sequence, which helps create the peak of the zig zag pattern,
with elements increasing before and decreasing after it.

Is the Zig Zag Sequence problem the same as a wave
array problem?

No, while both involve rearranging arrays, the Zig Zag Sequence problem
specifically requires a sorted array with a peak in the middle, whereas wave
arrays alternate between greater and smaller elements without the sorted
constraint.

Where can I find the official solution or editorial
for the Zig Zag Sequence problem on HackerRank?

The official solution and editorial can be found on the HackerRank website
under the problem page for Zig Zag Sequence, typically in the 'Editorial' or
'Discussions' section.

Additional Resources

Zig Zag Sequence HackerRank Solution: A Comprehensive Analysis

zig zag sequence hackerrank solution has become a popular topic among
programmers preparing for coding interviews and competitive programming
contests. The problem, which is hosted on the HackerRank platform, challenges
participants to reorder an array into a "zig zag" pattern where the elements
first increase and then decrease in a specific manner. This article delves
deeply into the nature of the problem, explores various approaches to solving
it, and analyzes an optimal solution that balances efficiency with clarity.



Understanding the Zig Zag Sequence Problem

At its core, the zig zag sequence problem requires transforming a given array
of integers into a sequence where the first half of the array is sorted in
ascending order, and the second half is sorted in descending
order—effectively producing a "zig zag" shape when visualized. More formally,
for an array of size n, the sequence should be such that:

e The first k elements (where k = (n+l)/2) are in ascending order.

e The remaining elements are in descending order.

e The middle element (the peak) is the largest number in the sequence.

This structural constraint makes the problem unique because it is not just
about sorting, but about rearranging elements to meet a particular pattern.
The zig zag sequence problem tests a programmer’s ability to manipulate
arrays efficiently and understand sorting algorithms beyond their traditional
use.

Problem Statement and Constraints

The problem usually presents an unsorted array, and the task is to output the
zig zag sequence that meets the criteria mentioned above. For example, given
an array:

[2, 3, 5, 1, 4]
A valid zig zag sequence would be:
[1I 2' 5’ 4! 3]

Where the sequence rises to the maximum element (5) in the middle, then
descends.

The typical constraints include:

e Array length n is odd.
e Elements are distinct integers.

e Time complexity ideally should be O(n log n) or better, considering



sorting is often required.

These constraints require careful algorithm design to avoid unnecessary
computations and ensure scalability for larger datasets.

Common Approaches to the Zig Zag Sequence
HackerRank Solution

There are several ways to approach the zig zag sequence problem, each with
varying complexity and readability.

Sorting and Swapping Method

The most straightforward solution involves sorting the array first, then
rearranging the elements to form the zig zag pattern. Here's a stepwise
approach:

1. Sort the array in ascending order.
2. Find the middle element index k = (n-1)/2.
3. Swap the middle element with the last element in the array.

4. Reverse the elements from k+1l to n-2 to ensure descending order after
the peak.

This method ensures the peak element is the largest and the two halves are
sorted ascending and descending, respectively. It is efficient, with the
sorting step dominating time complexity at O(n log n), and the rest of the
operations performed in linear time.

In-Place Rearrangement

Alternatively, some solutions avoid the explicit reversal by performing in-
place swaps during traversal to create the zig zag pattern. This approach is
more complex but reduces auxiliary space usage.

For example, one can iterate through the array and swap adjacent elements if
they violate the zig zag property, alternating between less-than and greater-
than comparisons to ensure the pattern holds. However, this approach



typically creates a zig zag pattern of the forma < b > c <d > e, which
differs slightly from the HackerRank problem's stricter peak requirement.

Analyzing the Optimal HackerRank Solution

The canonical solution for the zig zag sequence on HackerRank follows the
sorting and swapping method. The algorithm proceeds as:

1. Sort the input array.
2. Calculate the middle index: mid = (n - 1) / 2.
3. Swap the element at mid with the last element.

4. Reverse the sub-array from mid+1l to n-2.

This approach guarantees that the sequence satisfies the zig zag condition
with the peak in the center.

Code Implementation (Python)

" “python
def find zig zag sequence(arr):
arr.sort()
n = len(arr)
mid = (n - 1) // 2
arr[mid], arr[-1] = arr[-1], arr[mid]

left = mid + 1

right = n - 2

while left <= right:

arr[left], arr[right] = arr[right], arr[left]
left += 1

right -=

return arr

This code snippet demonstrates the simplicity of the method while maintaining
clarity and efficiency. The sorted array ensures ascending order in the first
half, swapping the middle with the last element places the maximum value at
the peak, and the reversal ensures descending order in the latter half.



Time and Space Complexity

- **Time Complexity:** 0(n log n) due to sorting.
- **Space Complexity:** 0(1) if the sorting is done in place, plus 0(n) for
input storage.

The algorithm is optimal for the problem constraints, especially considering
the need for sorting.

Comparisons with Alternative Solutions

While some programmers attempt a purely in-place solution without sorting,
these approaches often fail to guarantee the peak at the middle or require
more complex logic with potential pitfalls. The sorted approach is more
straightforward and less error-prone.

Moreover, the zig zag sequence HackerRank problem is distinct from other zig
zag or wave pattern problems that allow any alternating high-low sequence.

The HackerRank problem’s strict peak positioning and ordering make sorting a
necessary step in practice.

Practical Implications and Use Cases

Beyond coding platforms, the concept of zig zag sequences has applications in
signal processing, data visualization, and algorithmic trading, where
sequences with alternating trends are analyzed. Understanding how to
efficiently transform arrays into zig zag patterns can benefit developers
working in these areas.
For coding interview candidates, mastering the zig zag sequence HackerRank
solution highlights key skills:

e Array manipulation

e Sorting algorithms

e Index calculations and in-place operations

e Problem decomposition

These skills translate into broader programming competence.



Potential Challenges in Implementation

Some challenges programmers face include:

e Handling edge cases such as very small arrays (e.g., length 1 or 3).
e Ensuring the peak is correctly identified and positioned.

e Managing off-by-one errors during the reversal step.

Careful attention to these details distinguishes a robust solution from a
fragile one.

Summary

The zig zag sequence HackerRank solution exemplifies a well-structured
algorithmic challenge combining sorting and array manipulation. The approach
of sorting followed by a strategic swap and reversal delivers an efficient
and elegant method to achieve the desired pattern. For programmers aiming to
refine their problem-solving skills, understanding this solution provides
insight into balancing algorithmic efficiency with code clarity.

As the problem continues to be a popular choice in coding assessments,
revisiting its nuances and exploring its solution space remains a valuable
exercise for developers at all levels.
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