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Q1 (a) There is an integer multiplication method that basically uses “one number divided by 2 
and another multiplied by 2”. See the following examples to understand the complete 
method. Then write a recursive algorithm for the method. [both the figures/examples 
reflect the same method] 

                       

[2] 

 (b) Write a non-recursive algorithm for the question in 1(a). [3] 
    
Q2 (a) Verify whether:  lg(n!) = θ (n lg n). [2] 
 (b) Solve the recurrence using any suitable method (assume a suitable base equation): 

T(n) = 2T(n/2) + n log n. 
[3] 

    
Q3 (a) Establish the recurrence relation of the Strassen’s Matrix Multiplication Algorithm. [2] 
 (b) Prove that the binary search is optimal (compared to any k-ary search where 2<k<=n, n is 

the input size). 
[3] 

    
Q4 (a) Apply ‘partition’ (specify the name of the partition algorithm applied) on the following 

set of elements: {5, 2, 6, 7, 8, 1, 4, 9} (explain the steps). 
[2] 

 (b) Derive the average case time complexity of the algorithm for finding ‘partition’ based k-
th smallest element. 

[3] 

    
Q5 (a) Define feasible solution and optimal solution. Use suitable example. [2] 
 (b) Apply Huffman Coding algorithm on these keys and probabilities: A (0.15), B (0.25), 

C(0.2), D(0.1), E(0.3). Find the coding for each key and find the compression ratio. 
[3] 

    
Q6 (a) Explain the role of the disjoint set data structure Kruskal’s Algorithm for finding Minimum 

Spanning Tree. 
[1] 

 (b) Write the disjoint set based algorithm for Kruskal’s Method.] [4] 
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