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 Q.2 a. Write down Euclid’s algorithm for computing GCD of two non-

negative integer numbers.  What does this algorithm do for a pair of 

numbers in which the first number is smaller than the second one?  

Execute your algorithm on GCD(4121, 5369)  (8) 

Answer: 

      

  b. There are n lockers in a hallway, numbered sequentially from 1 to n.  

Initially all the locker-doors are closed. You make n passes by the 

lockers, each time starting with locker no: 1. On the i
th  

pass (for i = 1 

to n), you toggle the door of every  i
th

  locker. That is, if the door is 

open you close it and if it is closed, you open it.  Write a pseudo code 

to implement these operations.  Execute your algorithm for n = 10  (8) 

Answer: 
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 Q.3 a. Explain the different asymptotic notations used in expressing the 

complexity of algorithms? What is the complexity of an algorithm that 

has only sequential statements? Compare the two functions n
3 

and 2
n
 

for various values of n and determine when the second function will 

become larger than the first function. (8) 

Answer: 

 
 
 

  b. Design a recursive algorithm for computing 2
n
=2

n-1
+2

n-1
. Draw a tree 

of recursive calls for this algorithm and compute the number of calls 

made for computing 2
n
  (8) 

Answer: 
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 Q.4 a. You have to compute x mod m where x is a very large positive integer 

that your computer can not process. How will you overcome this 

issue?  Write down a pseudo code for your algorithm.  (6) 

Answer: 

 

 
  b. Write down Strassen’s algorithm for multiplying two matrices. Use 

the algorithm to compute the product of the following two matrices.  

How would you modify Strassen’s algorithm to multiply n x n 

matrices in which n is not an exact power of 2? (10) 

 

   











513

82
A                                 














43

96
B  

Answer: 

 
 

 Q.5  a. The first half of an array contains 1 in each cell and the second half 

contains 2 in each cell. Write an algorithm that shuffles the contents of 

the array properly with minimum number of exchanges. That is, after 

shuffling the contents of the array should be 1,2,1,2,1,2… and so on. (6) 

Answer:  
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  b. Write an algorithm for finding the k
th 

smallest element (k
th

 order 

statistic) in a list of n numbers.       (10) 

Answer: 

 
 

 Q.6 a. Construct a heap for the list 11,8,3,9,25,30,4 by (i) Bottom-up 

algorithm  (ii) Successive key insertion(Top down algorithm).  Is it 

always true that the bottom up and successive key insertion 

algorithms yield the same heap for the same input? (10) 

Answer: 
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  b. Apply Horner’s rule to evaluate the polynomial P(x) = 3x
5
 + 2x

4
  - 5x

3
 

+ x
2
+ 7x+12 at x = 2.  How many multiplications and additions are 

required to evaluate a polynomial of degree n? (6)  

Answer:  

 
 

 Q.7   a. Write down Floyd’s algorithm to find the all pairs shortest path of a 

digraph.  Execute your algorithm on the following graph.  (8) 

 
Answer: 
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  b. Write down the recursive algorithm for solving Knap Sack problem. 

Apply your algorithm to solve the following instance of the Knap Sack 

problem. Capacity of the Knap Sack is 5. (8) 

 

    

Item Weight Value 

1 2 Rs.12 

2 1 Rs.10 

3 3 Rs.20 

4 2 Rs.15 

Answer: 

 
 Q.8   a. Write down Distribution Counting Sort algorithm.  Assuming that the 

set of possible list-values is [a,b,c,d], sort the following list in 

alphabetical order by the Distribution Counting Sort algorithm: 

b,c,d,c,b,a,a,b   (8) 

Answer:    
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  b. Explain the two parameters that determine the shift size in Boyer 

Moore string matching algorithm.  Apply Boyer Moore algorithm to 

search for the pattern aabac in the text aaababbaabaaabbbccaabac. (8) 

Answer: 

 
 Q.9   a. Apply back tracking search for finding solution to the Four Queen’s 

problem.  Explain how this algorithm can be used to find the second 

solution to the problem.  (8) 

Answer: 
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  b. Write a pseudo code for the Bisection method for solving non-linear 

equations.   Apply this method to find the root of the equation x
3
-x-1 = 

0.  (8) 

Answer: 
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