To solve this problem with a time complexity of O(log⁡n)O(logn), we can use the binary search algorithm. Binary search is efficient for sorted lists and allows us to find the target or the insertion position in logarithmic time.
Steps:
1. Initialize two pointers, left and right, to the start and end of the list, respectively.
2. While left <= right, calculate the middle index mid.
3. If the target is found at nums[mid], return mid.
4. If the target is less than nums[mid], adjust the right pointer to mid - 1.
5. If the target is greater than nums[mid], adjust the left pointer to mid + 1.
6. If the target is not found, the left pointer will indicate the position where the target should be inserted.
Implementation:
python
Copy
def search_insert_position(nums, target):
    left, right = 0, len(nums) - 1

    while left <= right:
        mid = left + (right - left) // 2  # Avoids overflow
        if nums[mid] == target:
            return mid
        elif nums[mid] < target:
            left = mid + 1
        else:
            right = mid - 1

    # If the target is not found, return the insertion position (left)
    return left
Explanation:
· The algorithm repeatedly divides the search range in half.
· If the target is found, it returns the index.
· If the target is not found, the left pointer will point to the position where the target should be inserted to maintain the sorted order.
Example Walkthroughs:
Example 1:
Input: nums = [1, 3, 5, 6], target = 5
· left = 0, right = 3
· mid = 1, nums[mid] = 3 (target > 3, so left = 2)
· mid = 2, nums[mid] = 5 (target found, return 2)
Output: 2
Example 2:
Input: nums = [1, 3, 5, 6], target = 2
· left = 0, right = 3
· mid = 1, nums[mid] = 3 (target < 3, so right = 0)
· mid = 0, nums[mid] = 1 (target > 1, so left = 1)
· Target not found, return left = 1
Output: 1
Example 3:
Input: nums = [1, 3, 5, 6], target = 7
· left = 0, right = 3
· mid = 1, nums[mid] = 3 (target > 3, so left = 2)
· mid = 2, nums[mid] = 5 (target > 5, so left = 3)
· mid = 3, nums[mid] = 6 (target > 6, so left = 4)
· Target not found, return left = 4
Output: 4
Complexity:
· Time Complexity: O(log⁡n)O(logn) because the search space is halved in each iteration.
· Space Complexity: O(1)O(1) as no additional space is used.
This solution meets the requirement of O(log⁡n)O(logn) time complexity.
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