CSCI 650 Midterm Exam 

FA 08

Name ___________________________________________________________

Time: 75 minutes




Closed Book, Closed Notes

Do the problems you know first.   All problems require explanations, but do not waste time writing unimportant information.  

1.  (25 points) Prove or disprove:  
a)   n3 + 106 n2 = (n3)
            b) n2 / logn =  (n2)
2. (25 points)
Two different divide-and-conquer algorithms A and B have been assigned for solving the problem P.  Let n be the input size for the problem.
Algorithm  partitions P into 5 recursive sub-problems each of size n/3.  It takes a total of O(n2) time to do the partition and combine steps (that is, the work in addition to the recursive calls).  
Algorithm B partitions P into 10 recursive sub-problems each of size n/4.  It takes a total of O(n1.8) time for the partition and combine steps (that is, the work in addition to the recursive calls).  

a) Provide the recurrence equation for algorithm A 
b) Provide the recurrence equation for algorithm B.  
c) What would need to be done next to determine which is the better algorithm? (You do not have to do it, just tell me what would be done next).
3.   (25 points) Let G=(V,E) be the weighted graph shown below. 
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a) (10) Compute a minimum cost spanning tree for G. Show the tree and give the cost.

b) (2)  What general algorithm type was used to get your MCST?

c) (13) Let G(V,E) be any weighted connected graph.. If C is any cycle of G, show that the heaviest edge of C cannot belong to the minimum-cost spanning tree of G.
4.(25 points) Dynamic Programming 
Let G be the multistage graph below
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a) (5) Discuss how multistage graph problems satisfy the Principle of Optimality. 

b) (5) Provide a recurrance equation for a dynamic programming solution to the multi-stage graph problem.  
c) (15) Find the minimum-cost path from s to t in G using dynamic programming.  Show all of your work
