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DESIGN AND ANALYSIS OF ALGORITHMS

 (Common to Computer science and Engineering and Computer Science and Information Technology)

Time: 3 hours






Max. Marks: 70

Answer any FIVE Questions

All Questions carry equal marks

- - - -

1.a)  
 While executing each UNION instruction, the root of the tree with fewer vertices (ties are broken arbitrarily) is made a son of the larger. Then no tree in the forest of trees will have height greater than or equal to h unless it has at least 2h vertices. Prove this lemma by induction.






b) 
Compute the order of the worst-case execution time for n union and n FIND instructions for the above case.






c) 
Now introduce path compression. Then sketch the forest of trees before path comparison and after path compression.





2.a) 
Write a recursive binary search procedure SEARCH (b,f,l ) which looks for element b in locations f,f+1,f+2,….,l of an array A with n elements in set S. 

   b)
Explain how the above algorithm works, and analyze the complexity of the algon.


3.
Explain the “Job Sequencing with dead line algorithm”, applying that find the solution for the instance n=7, 

(P1 P2……P7) = (3, 5, 20, 18, 1, 6) and (d1, d2…d7) = (1, 3, 4, 3, 2, 1, 2).

4. 
Write an algorithm for heap sort. Analyze its complexity.





5.a)
Show that the computing time of algorithm OBST is O(n2). 

b)
Write an algorithm to construct the optimal binary search tree T given the roots R(i, j),   0 ≤ I ≤ J ≤ n . Show that this can be done in time O(n).  

6. 
Consider the hypothetical game tree
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OR
a) Using the minimax technique obtain the value of the root node.

b) What move should player A make?





c) What is α - β cutoff? Clearly show the α - β cutoff in the above tree?
7. 
Define the following terms: state space, explicit constraints, implicit constraints, problem state, solution states, answer states, live node, E-node, dead node, bounding functions.  

8.a) 
Present a back tracking algorithm for solving the knapsack optimization problem using the variable tuple size formulation.

b) 
Obtain a knapsack instance for which more nodes are generated by the back tracking algorithm using a static tree than using a dynamic tree.
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