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1. Consider Graph G. 
[image: image1.png]2) (5 points) Draw the minimum cost spanning tree

b) (5 points) Draw a depth-first spanning tree (use root

35 40 node of 1 and travel counter-clockwise when there is an
10 |>/9\. option). Also provide any back and cross edges as dotted
\ N lines

©) (5 points) Are there articulation points? If so, st them.

d) (5 points) Are there bridges? If so, list them.




2. 
a) (5 points) What is the difference between a decision problem and an optimization  

      problem?   Which is usually harder?  Why?

b) (5 points)  What does it mean for two languages to be polynomially equivalent?

c) (15 points)  Show that the Clique decision problem: dec_clique(G, k)  and Clique   

       optimization problem: opt_clique (G)  are polynomially equivalent.  
3.

a) (2.5 points) What does it mean for a language to be in NP?
 b) (10 points) Show Directed Hamiltonian Cycle Decision Problem e NP

4. 

a) (2.5 points) What does it mean for a language to be in NP-Complete?
b) (2.5 points) What does it mean for a language to be in NP-Hard?
c) (5 points) Give examples of  languages such that
 (i)  L1 e NP - Complete

(ii)  L2 e NP – Hard but not NP – Complete

d) (7.5 points) What is Cook’s Theorem and why is it important?
5.  The Clique Decision Problem reduces to the Node Cover Decision Problem. 

                      Clique (CDP) [image: image2.png]


node cover (NCDP)

a) (10 points)  Describe the reduction and illustrate it using the following graph
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b) (15 points)  Show that the Node Cover Decision Problem (NCDP) is NP-Complete.  You can use things we proved in class, but you must state all pertinent information in your proof.
