1.  

Mark the following as True or False.  Give a short justification for each answer.  No point is given for a wrong justification.

a) A minimum spanning tree of a graph (with all weights distinct) may not have the edge with the second minimum weight

b) There is an algorithm that can determine in O ( |V| + |E| ) time and space if a graph has a cycle.

c) The shortest path between two vertices a and  b of a weighted graph is always unique.

d) If f(n) = O(g(n)) then f(n) < g(n) for all n > 0

 2.
a) What general type of algorithm did Prim and Kruscal use to determine minimum spanning trees?

b) Explain the difference between the algorithmic types of the greedy method and dynamic programming.

c) Give an example of a problem that that is best solved (given algorithm types discussed in class) using Dynamic Programming.  Why would Dynamic Programming be the best technique?

3.

a) We have proved (in class) that Clique (CDP) [image: image1.png]


node cover (NCDP).  Describe the transformation.  Illustrate the validity of the transformation with two different examples.  That is, show the graphs and how the transformation provides a solution for Clique iff node cover.

b) Use Clique (CDP) [image: image2.png]


node cover (NCDP) and known NP-Complete problems from class to show that NCDP is NP-Complete
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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        P = NP 
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NP = Ø 
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P         [image: image12.png]


        P = NP
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P} 
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NP 

f) Problem A    Problem B and  B [image: image22.png]
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 NP-Complete 

5.

Prove that the undirected Hamiltonian circuit decision problem (HC) reduces in deterministic polynomial time to the undirected Hamiltonian path decision problem (HP).

HC and HP are defined below:

· HC: Given a graph G=(V, E) does there exist a cycle of length | V |? 

· HP: Given a graph G=(V, E) does there exist a simple path of length (number of edges) |V|-1

(Warning: You may not assume that HP returns the end points of the path. Why not?) 

