Problem 1: Two Sum
Problem Description: Given an array of integers (not necessarily sorted), return indices of the two numbers such that they add up to a specific target. 
You may assume that each input would have exactly one solution, and you may not use the same element twice. 
For example, if you are given an array [2, 7, 11, 9] with a target 9, then you will return [0, 1] since the first two numbers add up to 9. It is important that you solve this problem using divide and conquer and recursion. That is, you must divide the original problem into subproblems, recursively solve the subproblems, and then combine the solutions to the subproblems to obtain the solution to the original problem.
 Your solution should take O(n log n) time. If you don’t use divide and conquer and recursion then you will not get any points for this assignment. The following has to be given. 
Submission should contain a code file, and a pdf (report)
(a) Give the pseudocode for your solution. Also explain in English why your solution works. (30 points)
 (b) Show correctness of your algorithm and analyze its complexity. (20 points). 
(c) Code up your solution in C++ Your code should be well commented. Your code should compile, otherwise no points. (50 points)  
 Hints: • Figure out how to efficiently check for the solution if the input is sorted. 
• Figure out a way of solving the problem in O(n log n) time by using divide and conquer. The main idea is to use an approach like MergeSort. 
• Return only the two distinct indices (assume there is exactly one solution) 
