1.

Divide and Conquer

Describe the divide and conquer strategy underlying the linear time selection algorithm to determine the k’th smallest element from an unordered set of n elements. 

2. 

Dynamic Programming: 
 Let G be a directed graph whose adjacency matrix is A. The transitive closure of a directed graph G = (V, E) whose adjacency matrix is A is defined to be a matrix A* where 

A* = {   1     if there is a directed path from i to j 
               0     otherwise 

for all i, j 
Suppose V = {1, 2, . . . , n}. A dynamic programming formulation computes the matrix Ak where 

Ak(i, j) = { 1     if there is a directed path from i to j passing only through nodes in {1,2,...,k}
                    0     otherwise 

for all i, j [image: image1.png]


V. 

We start with A0 = A and it is easy to see that A* = An. Describe how you would compute Ak from Ak-1. What is the worse case time complexity for computing A*? 

3.

Comparison Trees for Searching and Sorting

a. Define the class of algorithms known as comparison based algorithms.

b. State the inequality which holds between the number of levels and the number of internal nodes of an extended binary tree.

c. How would you use the inequality in (b) to determine the lower bound for the ordered searching problem over all comparison based algorithms?

4.

NP-Hard and NP-Complete Problems

State whether the following are true or false. Give brief reasons for your answers.
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NP = Ø 
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