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Q1. The Floyd-Warshall algorithm for finding all pairs shortest path-length is as follows:
For k=0 to n-1 do


For p = 0 to n-1 do


For q = 0 to n-1 do



If  Dk+1 pq  > Dk pk    +   Dk kq  then  do 

Dk+1 pq  := Dk pk    +   Dk kq  
Q1a.  What is n and what is the initialization step (skipped here) in the algorithm?   [2]

Q1b. What does the algorithm return, or what is the data structure here in which the final result is stored?








[2]

Q1c.  Describe how would you modify the algorithm in order to record the actual shortest path, in addition to the shortest path-length in D?




 [3]

Q1d. What happens when negative-cycle is encountered?



[3]

Q1a-c  answers are in text
Q1d: a diagonal element goes negative
Q2.  The following is a list of objects with (time, profit) pair for each object: (1, 40), (3, 18), (2, 4) and (2, 20)

a. Find a subset of objects for maximum  profit for allowed time 5, using dynamic programming.









[6]
b. You must also keep and show an additional matrix that records the optimal subset of objects.









 [4]

a. final answer 64

b. additional matrix may store the opt subset so far, or just 1/0 for inclusion of that object
Q3.  Solve the previous problem by backtracking with only pruning by weight. You must show the backtracking tree.






[10]
Each level includes/excludes an object, binary recursion tree as the bit-string generation, inclusion branch checks total wt so-far for pruning
Q4. The following is a directed graph G:

V= {a, b, c, d, e, f, g, h, i}

E= {(a, b), (a, d), (b, c), (c, a),  (d, a), (d, e), (i, f), (f, g), (g, h), (h, i)}

Draw the graph first.

Find the strong connected components (SCC) in the graph by running the modified-DFS algorithm. You will refer to the first DFS-spanning tree with post-order numbering, then draw the reverse graph, and the second DFS spanning tree as the SCC’s. 
[10]
Pre-order traversal, learn it – if you do not know from UG data structures class, must use these numbering in reverse graph DFS that generates three SCCs
