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Problum 1(a)

Given an array of n integers A[l...n|, your goal is to rearrange the integers to be in ascending
order via a sequence of reversal operations: Pick two indices ¢ < j and reverse the subarray
Ali...j|. For example, for the array [1,4, 3,2, 5] one reversal (of the second through fourth ele-
ments) suffices to sort. The cost of a reversal operation is j —i+1, i.e., the length of the subarray.

(a) [8 points] Given an array A[l...n] containing only Os and 1s, design a divide-and-conquer
algorithm that sorts A via a sequence of reversal operations of O(nlogn) cost. Justify the
correctness and cost guarantee of your algorithm. If needed, you may assume n to be a power
of 2.
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Problun 1(b)

(b) [16 points] Given an array A[l...n] of n distinct integers, design a divide-and-conquer
algorithm to sort A via a sequence of reversal operations of O(n log? n) cost. Justify the
correctness and cost guarantee of your algorithm.

You may assume n to be a power of 2. You may also assume that a recurrence 7'(n) satisfying
T(n) = O(1) for small n and T'(n) < T'(k) +T(n— k) + O(k) for general n and any 0 < k < n/2
has the form 7'(n) = O(nlogn).
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