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    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - -

1.
A sequence of instructions (soi) of UNION and FIND instructions on a collection of sets whose elements consist of integers from 1 to n are given. Set names may be assumed to be integers from 1 to n. Assume initially element i is by itself in a set named i. Write a fast disjoint-set union algorithm consisting of:

a)
 
Initialization procedure







b)
 
Executing instruction FIND(i)






c)

Executing the instruction UNION (i, j, k)





d)

Explain the working of the algorithm






2.
Write a procedure for QUICKSORT using DIVIDE CONQURE strategy for keys: (1, 1, 1, 1, 1, 1, l) and (5,5,8,3,4,3,2). 






3. 
Explain the Kruskal’s algorithm with an example and analyze its time complexity.    

4. 
Write algorithms to split an AVL tree and to concatenate two AVL trees. The algorithms should work in time proportional to the heights of the trees.   

5. a) 
What do you mean by forward and backward approach of problem solving in Dynamic Programming? 


 

b)
What are the differences between Greedy and dynamic programming method of problem solving techniques?  

6. a) 
What is post order traversal? 






    b) 
Write and explain a procedure for postorder traversal of a binary tree with an     
example in detail. Analyze the time and space complexity of your procedure.


7.

Consider the travelling sales person instance defined by the cost matrix.
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a) 
Obtain the reduced cost matrix






b) 
Using a state space tree formulation and 
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 obtain the portion of the state space tree that will be generated by LCBB. Label each node by its 
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 value.  Write out the reduced matrices corresponding to each of these nodes.






8. 
Show the tuples which would result by representing the polynomials 5x2 + 3x + 10 and 7x + 4 at the values x = 0, 1, 2, 3, 4, 5, 6. What set of tuples are sufficient to represent the product of these two polynomials. 
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