Computing and Software Systems 343, Spring 2007
Design and Analysis of Algorithms

Assignment 3 solution

1. Let’s first look at the run-time cost of just the recursive part, in recClosestPair(). If we just count the distance computations, we have a recurrence relation of 
T(n) = 2T(n/2) + 6n in the worst case, since the conquer step only does at most 6n distance computations. However, this is not that accurate as we should include the cost for sorting and doing binary search during the conquer step. Assuming a fast n log n sort, and n binary searches of cost log n, we have an O(n log n) non-recursive cost, and a recurrence equation that looks like:

T(n) = 2 T(n/2) + n log n. 

Using the extended master theorem would yield a final cost of O(n (log n)2); If you did not know the extended master theorem, you could use the tree method to compute the cost, and with good math analysis skills, arrive at O(n (log n)2) for your cost. 

2. Our worst-case result is when all n initial points belong in the strip either on Cleft or on Cright. As long as all points are always in the strip, the sorting will take O(n log n), and the algorithm will follow the recurrence equation from step 1. To ensure this always happens, you could simply take the case where all n points have the same x coordinate.

