EECE 352

Problem Set # 9

Due: November 5

Fall 1998

Task 1 (20%): Exercise 7.1 from the Weiss book.
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Task 2 (20%): Exercise 7.2

O(n), the inside loop never needs to execute.

Task 3 (20%): Exercise 7.3, show your work.

First we prove that the exchange eliminates at least one inversion. This is easy to prove since we already know that a[i] > a[i+k], then they were out of order. Therefore, there was an inversion which consisted of elements (i, i+k). By  exchanging a[i] and a[i+k] we eliminate the (i, i+k) inversion. No inversions are added by this exchange.

We now prove that it eliminates at most 2k –1 inversions. Since we are exchanging terms i and i+k, only the terms in between [i, i+k] (inclusive) will be affected, and all the inversions will have to include either i or i+k. We can have that a[i] > a[i+1], a[i] > a[i+2],….,a[i] > a[i+k]. These inequalities form k inversions: (i,i+1), (i, i+2),…,(i,i+k). Also, it could be true that a[i+1] > a[i+k], a[i+2] > a[i+k],…,a[i+k-1] > a[i+k]. These inequalities form another set of k-1 inversions: (i+1, i+k), (i+2, i+k),…,(i+k-1,i+k). These two sets, one of k inversions and one of k-1 inversions, add up to 2k – 1 inversions. All these inversions would be removed by the exchanges.

There can be no more inversions which contain either i or i+k, we have mentioned all of them.

Task 4 (20%): Exercise 7.4, show the result for each k
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Task 5 (20%): Exercise 7.5, show your work. Give the precise time bound (i.e. not just the simplified value

For h2=2 we sort two lists of length n/2 using the insertion sort. At worst, insertion sort does O(n2), so for each list it will do O((n/2)2), for the two of them the total is O(2(n/2)2) = O(n2)

For h1=1 we sort the whole list using an insertion sort. However, we know that the list of all odd elements is sorted, and we know that the list of all even elements is also sorted. The worst possible case is if all the biggest numbers are in the odd list, while all the smallest numbers are in the even list. The number of inversion in this case is 1+ 2 +3 +…+ n/2 = n(n+2)/8. The total time, therefore, is O(n + I)= O(n + n(n+2)/8) = O(n2).

The total time is O(n2) + O(n2) = O(n2).
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