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1. (20 points) 

 Both backtracking and branch-and-bound use a concept called state-space search.  

a) Describe these two control methodologies (backtracking and branch-and-bound).  You may use graphical illustrations to help.

b) Specifically, for each, how does the control decide who to consider next in the search tree?  

c) Note that different knowledge may be needed for the two procedures.  What does this mean? Specifically, what knowledge is used to determine the next step for each?
2. (10 points) 
Input are k sets S1 , S2 , . . . , S k such that  (i=1 to k) |Si | = n. The problem is to 

determine if these sets are pairwise disjoint, i.e., Si \ Sj = f for i not= j.  Show that W(n log n) is a lower bound on the time needed to solve this problem. 

3. (15 points) 

Given the following Satisfiability formula:
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provide the transformation used to show SAT  a  CLIQUE .
Specifically, show the graph that would result when performing the transformation.  

Also, show (draw a thick or squiggly line along the graph) a clique solution that also provides the solution for the SAT formula.

4.  (15 points)
Show that Satisfiability is in NP

5. (20 points) 
Student1 and Student2 both think that they deserve the Turing Award this year.  Student1 claims to have found a polynomial time algorithm to solve the Directed Hamiltonian Cycle Problem.  Student2 claims to have found a polynomial time algorithm for the Halting Problem.  Who should get the award Student1, Student2, neither, or both?  Discuss your decision.

6.  (20 points) 
Solve one of the following.  If you are finished with the test and would like extra points you may do both, but only one is necessary for the test.  

a. Independent Set 

Let G = (V, E) be any graph. An independent set of G is defined to be any subset V’ of V such that each edge of G is incident on at most one vertex in V’. The Independent Set Problem (ISP) takes as input a graph G = (V, E) and an integer k < |V|. The problem is to decide if G has an independent set of size k. Is ISP in P? If yes, present a polynomial time algorithm. If not, show that it is NP-complete. 

OR
b. Longest Path
Given a graph G and a positive integer K, is there a simple path in G of length (number of edges on path) at least K? 
(Note: You may not assume that the end points of the path are provided as part of the problem instance.) Show that the longest path is NP-Complete.
