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Instructions: Answer all questions. You may answer the questions in any order. However, 
all parts of the same question must be answered together. Clearly state any reasonable 
assumption you make.  
 
 
1.  

(a) Write the recurrence relation for merge sort.  
(b) Solve it using (i) Substitution Method and (ii) Master Method 

[2+4+4=10] 
 

2. Use master method to give tight asymptotic bounds for the following recurrence: 
 
 T(n) = 4T(n/2) + n2    [5] 
 
3.   

(a) Write an algorithm for performing Merge sort. 
(b) Clearly state the Loop Invariant for the merging routine. 
(c) Show that the Loop Invariant holds for initialization, maintenance and 

termination. 
[5+5+5=15] 
 

4.  
(a) Clearly state what you mean by the following  

(i) g(n) = O(f(n)) and (ii) g(n)= ω(h(n)) 
(b) Prove that o(g(n))∩ω(g(n)) = ∅ 

[5+5+5=15] 


