CS560 – Algorithms and their Analysis

Supplementary Exercise #A

1.  True, False or inconclusive?  C(n) = n!  Implies that   C(n) = 
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2. The section problem is: Given an array A of size n and an integer k<n, find the k-th largest element in the array,  Consider the following algorithm to solve the selection problem:
QuickSelect (A, n, k)

1.  Pick an element of A

2. Using the picked element as pivot, partition A into subarrays A1 and A2 with sizes n1 and n2, respectively where n=n1+n2+1

3. If k,=n2 call QuickSelect (A2, n2, k) recursively

Else if k =n2+1 return pivot

Else call QuickSelect (A1, n1, k-n2-1) recursively

(a) Explain that the above algorithm correctly finds the k-th largest element.

(b) Write a recurrence equation for the average case, solve it  and show that its complexity is  
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3.  The size of the array A is 
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 where m is a known integer.  The first p elements are all equal to 9000.  The next q elements are positive numbers less than 6000 and are sorted in increasing order. The remaining elements are all equal to 11000.  We do not know the values of p and q but we know that p<q<m. Propose an algorithm in pseudo-code to find an array element with a value equal to a given key K, where K<6000.  Your algorithm must have a worst case complexity of 

O(lg m), and you must prove that your algorithm indeed has this complexity.

� You do not need to turn in the solution, but it is essential that you work it out.  I will provide solution to this exercise in class on Nov. 4.
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