1.

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*? 

2.

Graph Traversals:  

Distinguish between articulation points and bridges. 

What type of graph traversal would you use to determine articulation points and bridges?

3.

NP-Completeness:
Cook’s theorem constructs a collection of clauses to mimic the actions of a polynomial time non-deterministic Turing machine.  State any three rules which the clauses should enforce in order to ensure a legal accepting computation by the Turing machine.

4.

Backtracking:
For the n-queens problem, some solutions are simply reflections of others. 

For example, when n = 4, the two solutions are equivalent under reflection.
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For the n-queens problem, how would you modify your search procedure to find only solutions inequivalent under reflection? (I.E., to not output both a solution and its reflection)

