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Answer Question No.1 and No.2 which are compulsory and any four from 
the rest. 

The figures in the right hand margin indicate marks. 
  
Q1 Answer the following questions: (2x 10) 
 a) What are recursive algorithms? Explain with a simple example.  

 b) Define Optimal Substructure Problem.  
 c) Differentiate between Greedy Algorithm and Dynamic Programming.  
 d) What is Minimum Cost Spanning Tree?  
 e) What is your idea behind Topological Sorting?  
 f) Describe potential method of amortized analysis.  
 g) What is the notion behind divide and conquer method  
 h) Write a note on multistage graph problem  
 i) Explain the control abstraction for back tracking technique.  
 j) Differentiate between Deterministic and nondeterministic algorithm.  
    
Q2 Answer the following questions: (2 x10) 
 a) The number of distinct minimum spanning trees for the weighted graph 

below is ____ . 

 

 

 b) Let A be a square matrix of size n x n. Consider the following program. 

What is the expected output? 

C = 100 
for i = 1 to n do 
    for j = 1 to n do 
    { 
        Temp = A[i][j] + C 
        A[i][j] = A[j][i] 
        A[j][i] = Temp - C 
    } 
for i = 1 to n do 
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    for j = 1 to n do 
        Output(A[i][j]); 
 

 c) The minimum number of comparisons required finding the minimum and the 
maximum of 100 numbers is _________________. 

 

 d) A certain problem can be solved by an algorithm whose running time is in  
O(n

log
2 

n
 ) Which of the following assertions is true?  

a. The problem is tractable.  
b. The problem is intractable.  
c. Impossible to tell. 

 

 e) Suppose  we  run  Dijkstra’s  single  source  shortest-path  algorithm  on  the 
following edge weighted directed graph with vertex P as the source. In what 
order  do  the  nodes  get  included  into  the  set  of  vertices  for  which  the 
shortest path distances are finalized?  

 
i)   P, Q, R, S, T, U  
ii)  P, Q, R, U, S, T 
iii) P, Q, R, U, T, S 
iv) P, Q, T, R, U, S 
 

 

 f) The _______________________ of an algorithm is the amount of computer 
time it needs to run to completion. 

 

 g) In the weighting rule of UNION(I,j), the height of tree is not greater than 
_____________. 

 

 h) The time complexity for Strassen’s matrix multiplication is ____________.  
 i) Krushkal’s algorithm takes a total time of _____________________.  
 j) Given a function to compute on ‘n’ inputs, the ______________________ 

strategy suggests splitting the inputs into ‘k’ distinct subsets. 

 

    
Q3 a) Suppose we wish to create a binary heap containing the keys 

       
D A T A S T R U C T U R E  (All comparisons use alphabetical order.) 
 
Create a minimum heap tree using these keys. Analyse the time complexity. 

(5) 

 b) Solve the following recurrence relations. 
 i) T(n)= 2T(n/2)+n log n                                       ii) T(n)= 
2T(n/3)+T(2n/3)+Cn 

(10) 

    
    
Q4 a) Explain merge sort algorithm and find the complexity of the algorithm.  (8) 
 b) Explain the algorithm for finding maximum and minimum and analyze its 

time complexity. 
(7) 

    
    
Q5 a) Explain Prim’s algorithm and its complexities. Analyze it with an example. (5) 
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. 
 b) Explain how to solve travelling salesman problem by the method of dynamic 

programming and analyze complexity of the algorithm. 
(10) 

    
Q6 a) Suppose we use two string matching problems, consisting of a text T and a 

string P.  
Problem 1 is as follows: T = aaabaadaabaaa P = aabaaa  
Problem 2 is as follows: T = 000010001010001 P = 000101 
 
Apply the Knuth–Morris–Pratt pattern matching algorithm to the first pattern 
matching problem. 

(8) 

 b) Give the failure function (or prefix function) of the Knuth–Morris– Pratt 
pattern matching algorithm for the pattern P from the first pattern matching 
problem. 

(7) 

    
Q7 a) Prove that any algorithm that works by comparing keys to find the second 

largest from a set of n keys must do at least n+log n-2 comparisons in the 
worst case.  

(5) 

 b) Consider  a  version  of  the  knapsack  problem  in  which  each  object  has  a 
weight and a profit, and a specified knapsack capacity. Each object can be 
taken  0  or  1  time.  Will  any  of  the  following  ((greedy)  algorithms  always 
produce  an  optimal  solution?  In  each  case,  an  order  of  the  objects  is 
specified. The algorithm includes the objects one at a time in that order and 
skips over the objects that will cause the weight of the knapsack to exceed 
the capacity. Prove or give a counter-example: 
 

(a)  increasing order of weight. 
(b)  decreasing order of profit 
(c)  decreasing order of profit to weight ratio 

 

(10) 

    
Q8 Write short notes any (Three) of the following (5 x 3) 
 a) NP-Complete  
 b) N-Queen’s Problem  
 c) Vertex-Cover Algorithm  
 d) Tractability  
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