Esc 101: Algorithms and Programming
(Y. Narahari and M. Narasimha Murty)

First Test; August 30, 2011
Duration: 50 minutes; Attempt all the six Questions
Maximum Marks: 20  (1-3; 2-3; 3-3; 4-3; 5-2; 6-6);  Wish you All The Best!
                                           NAME                                                                                 SR. NO. 


                                                                                MARKS SECURED

1. Write down the computational complexity in Oh notation in the space provided:


(A) Binary search on a sorted array with n elements


(B) Linear (sequential) search on an unsorted array with n elements


(C) Hanoi Towers with n disks


(D) Finding the median in a sorted array with n elements

(E) Travelling salesman problem with n cities


(F) Merge sort on an unsorted array with n elements

2. Compute the value of x at the end of execution of the following C program:
{ int x, i, j; x = 0; 

  for (i=1; i<=100; i++)

for (j=1; j<=i; j++)
{ x = x+1;

}

                  }


(A) 10000   (B) 5000    (C)  5050   (D) 1000

3. x and y are two integer variables in a C program with values x=100 and y=200. What will be their values after executing the following C statements:

{ x = x + y;   y = x - y;   x = x - y; }

               (A)x = 100; y=200   (B) x=200; y=100    (C)  x=100; y=100   (D) x=200; y=200

4. We need to compute the transpose of a  square matrix of dimension 100 x 100 in situ (that is using the same locations of the matrix). This can be done through a series of exchanges of elements. What is the minimum number of exchanges required for this algorithm.


                (A)10000   (B) 5000 (C)  4900   (D) 4950
5. Consider the standard way of computing Fibonacci series using the two methods: iteration and recursion. Which of the following statements is true.


                (A)Iteration more efficient   (B) Recursion more efficient  (C)  Both are equally efficient   

6. We are given an integer array  a[1], a[2], …, a[n] consisting of negative integers and positive integers in some some random sequence. We wish to rearrange the elements so that all negative numbers will occupy the positions before all non-negative numbers. There is no need to sort the array. This is called the partitioning problem. Consider the following algorithm for the partitioning problem.
(a) Initialize  left = 1; right =n;

(b) while  (left <  right) 
{ 
   while ( a[left] < 0 )  left = left +1;
                                 while  ( a[right] > =  0 )  do right = right - 1;
                                 swap a[left] and a[right];

                                 left = left + 1;  right = right – 1; 

                               }

               With respect to the above, answer the following questions.


(i) What is the minimum number of times the variable left can get incremented?


(ii) What is the maximum number of times  the variable right can get decremented?


(iii) What is the computational complexity in Oh notation

(iv) If the input array is  2, -2, 10, 15, -6, 0, -7, 15, what will be the output array?

