1.

Consider the reduction

Node Cover  Hamiltonian Cycle

Describe the instance of Hamiltonian Cycle that corresponds to the following instance of Node Cover.
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See Garey and Johnson page 57 
also the CS dept. at State Univ. of NY --- Stony Brook has 
http://www.cs.sunysb.edu/~algorith/lectures-good/node22.html
2. 

Again, consider the reduction

Node Cover  Hamiltonian Cycle

Show that the reduction will not work if the structure of (b) is used in place of (a).
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3.

Show that the following decision problem, called  SET COVER, is NP-hard.

Input: A collection of sets S1 ,S2  ,…,S n 
Question: Does there exist a subcollection of sets Sj 1 ,Sj 2  ,…,S j k such that 
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4.

Consider the problem of finding a subset T of edges of a connected graph G = (V, E) such that

1) G’ = (V,T) is connected and

2) The sum of the lengths (or weights) of the edges in T is minimum.

If all edges of G have positive lengths, this problem is just that of finding a minimum spanning tree.  If some edges of G have negative lengths, this problem still makes sense, but the solution may no longer be a tree.  

a. Design an efficient algorithm to find a minimum connected subgraph on a graph that may include edges of negative length. 

b. Determine the time complexity of your algorithm.

 (Describe your algorithm using plain English or pseudo-code.  Don’t use a language like C or C++/Java.)

5.

Add statements to the following procedure so that a call to Art(1,0) will print all articulation points of a given graph.  Do not rewrite the procedure; just insert the additional statements to it.


procedure Art(v,u)


   /* visit v from u */

                 low[v] (  vn[v] ( time ( time +1;

                 for each vertex w != u such that (v,w)  E do 

                      if vn[w] = 0 then

                           call Art(w,v)

                           low[v] ( min{low[v], low[w]}

                      else

                            low[v] ( min{low[v], vn[w]}

                      endif

                 endfor

Initial call:  Art(1,0)

6.

You are consulting for the President of A & B Corporation, which is planning a company party.  The company has a hierarchical structure, that is, the supervisor relation forms a tree rooted at the president.  The personnel office has ranked each employee with a conviviality rating which is a positive integer.  In order to make the party fun for all attendees, the president does not want both an employee and his/her immediate supervisor to attend.  Describe an algorithm to make up the guest list so as to maximize the sum of the conviviality ratings of the guests.  (Assume that the president himself doesn’t have to attend the party.)  You can use any method as long as it is correct and efficient and understandable.
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