               CS4335/CS5335 Design and Analysis of Algorithms (Midterm)

Question 1. (20) 
(a) (10 points) Use Prim’s algorithm to compute the minimum spanning tree of the following graph. (Just give the set of edges that the algorithm chooses in the correct order.)
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(b) (10 points) Give a greedy algorithm to solve the scheduling to minimizing lateness problem. What is the running time of the algorithm? 
Question 2. (20 points)
 (a)(15 points) Use  Dijkstra’s algorithm to compute the shortest path from s to v in the following graph. 
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 (b) (5 points) If there are negative weight edges in the given graph, does Dijkstra’s algorithm always give the shortest path? If yes, prove it. If no, give a counterexample.

Question 3. (20 points)
(a) (10 points) For the same list: 3, 2, 15, 1, 5, 8, 9, 10, 4, 7, 6,13, 14,  16, 12, and 11. Suppose we have sorted the two halves as list1: 1, 2, 3, 5, 8, 9, 10, 15; and list2:  4, 6, 7,  11, 12, 13, 14, 16. Calculate the number of inversions with one number in list1 and the other number in list2 using O(n) operations.

(b) (10 points) Compute the longest common subsequence for X=aabcedf   and Y=abecdfa  using the dynamic programming approach.
Question 4. (20 points)

For the weighted interval scheduling problem, there are eight jobs shown in the figure. The weight for each job is as follows: va=1.5, vb=3.0, vc=1.0, vd=2.0, ve=6.5, vf=2.5, vg=1.0, and vh=8.0.  
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Find a maximum weight subset of mutually compatible jobs. (Backtracking process is required.) (You have to compute p()’s. The process of computing p()’s is NOT required.)  What is the running time of the algorithm?
Question 5. (20 points) Give a greedy algorithm to compute the optimal solution of  the interval scheduling problem. What is the running time of the algorithm? Prove that the algorithm is correct.
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