To solve this problem, we need to increment a number represented as an array of digits by one. The key challenge is handling the case where adding one results in a carry that propagates through the digits (e.g., [9, 9] becomes [1, 0, 0]).
Steps:
1. Start from the least significant digit (the last element of the array).
2. Add one to the last digit.
3. If the digit becomes 10, set it to 0 and carry over the 1 to the next digit.
4. Repeat this process until there is no carry or you reach the beginning of the array.
5. If there is still a carry after processing all digits, insert a 1 at the beginning of the array.
Implementation:
python
Copy
def plus_one(digits):
    n = len(digits)
    for i in range(n - 1, -1, -1):  # Traverse from the end to the beginning
        if digits[i] < 9:
            digits[i] += 1  # Increment the digit
            return digits  # No carry, return the result
        digits[i] = 0  # Set to 0 and carry over

    # If all digits were 9, add a new digit at the beginning
    return [1] + digits
Explanation:
· We iterate through the digits from the end to the beginning.
· If a digit is less than 9, we simply increment it and return the result.
· If a digit is 9, we set it to 0 and continue the carry to the next digit.
· If all digits are 9, we add a 1 at the beginning of the array.
Example Walkthroughs:
Example 1:
Input: digits = [1, 2, 3]
· Start from the last digit: 3.
· Increment 3 to 4. No carry, so return [1, 2, 4].
Output: [1, 2, 4]
Example 2:
Input: digits = [4, 3, 2, 1]
· Start from the last digit: 1.
· Increment 1 to 2. No carry, so return [4, 3, 2, 2].
Output: [4, 3, 2, 2]
Example 3:
Input: digits = [9]
· Start from the last digit: 9.
· Increment 9 to 10. Set it to 0 and carry over 1.
· Since there are no more digits, add 1 at the beginning: [1, 0].
Output: [1, 0]
Example 4:
Input: digits = [9, 9, 9]
· Start from the last digit: 9.
· Increment 9 to 10. Set it to 0 and carry over 1.
· Move to the next digit: 9. Increment to 10. Set it to 0 and carry over 1.
· Move to the next digit: 9. Increment to 10. Set it to 0 and carry over 1.
· Since there are no more digits, add 1 at the beginning: [1, 0, 0, 0].
Output: [1, 0, 0, 0]
Complexity:
· Time Complexity: O(n)O(n), where nn is the number of digits. In the worst case, we traverse the entire array once.
· Space Complexity: O(1)O(1) if we ignore the output space. If we consider the output, it is O(n)O(n) in the worst case (e.g., when all digits are 9).
This solution is efficient and handles all edge cases correctly.
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