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1.  (a) Consider the following C program that attempts to locate an element x in an array Y[] 
using binary search. The program is erroneous. 
1.   f(int Y[10], int x) { 
2.     int i, j, k; 
3.     i = 0; j = 9; 
4.     do { 
5.             k =  (i + j) /2; 
6.             if( Y[k] < x)  i = k; else j = k; 
7.         } while(Y[k] != x && i < j); 
8.     if(Y[k] == x) printf ("x is in the array ") ; 
9.     else printf (" x is not in the array ") ; 
10. } 
 
On which of the following contents of Y and x does the program fail? 

  (a) Y is [1 2 3 4 5 6 7 8 9 10] and x < 10 
(b) Y is [1 3 5 7 9 11 13 15 17 19] and x < 1 
(c) Y is [2 2 2 2 2 2 2 2 2 2] and x > 2 
(d) Y is [2 4 6 8 10 12 14 16 18 20] and 2 < x < 20 and x is even 

   
  (b) Consider the data given in above question, the correction needed in the program to make 

it work properly is 
  (a) Change line 6 to: if (Y[k] < x) i = k + 1; else j = k-1; 

(b) Change line 6 to: if (Y[k] < x) i = k - 1; else j = k+1; 
(c) Change line 6 to: if (Y[k] <= x) i = k; else j = k; 
(d) Change line 7 to: } while ((Y[k] == x) && (i < j)); 

   
2.  Which one of the following is the tightest upper bound that represents the time complexity of 

inserting an object into a binary search tree of n nodes? 
  (a) O(1) 

(b) O(Logn) 
(c) O(n) 
(d) O(nLogn) 

    
3.  Consider the following C program segment. 

while (first <= last) 
{ 
   if (array [middle] < search) 
      first = middle +1; 
   else if (array [middle] == search) 
      found = True; 
   else last = middle – 1; 
   middle = (first + last)/2; 
} 
if (first < last) not Present = True; 
                                                                                                              Run on IDE 
 
The cyclomatic complexity of the program segment is __________.

  (a) 3 
(b) 4 
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(c) 5 
(d) 6 

    
4.  Suppose you are provided with the following function declaration in the C programming 

language. 
            int partition (int a[], int n);  
 
The function treats the first element of a[] as a pivot, and rearranges the array so that all 
elements less than or equal to the pivot is in the left part of the array, and all elements greater 
than the pivot is in the right part. In addition, it moves the pivot so that the pivot is the last 
element of the left part. The return value is the number of elements in the left part. The 
following partially given function in the C programming language is used to find the kth 
smallest element in an array a[ ] of size n using the partition function. We assume k ≤ n 
 
int kth_smallest (int a[], int n, int k) 
{ 
   int left_end = partition (a, n); 
   if (left_end+1==k) 
   { 
       return a [left_end]; 
   } 
   if (left_end+1 > k) 
   { 
      return kth_smallest (____________________); 
   } 
   else 
   { 
      return kth_smallest (____________________); 
    } 
} 
 
 
The missing argument lists are respectively: 

  (a) (a, left_end, k) and (a+left_end+1, n–left_end–1, k–left_end–1) 
(b) (a, left_end, k) and (a, n–left_end–1, k–left_end–1) 
(c) (a, left_end+1, N–left_end–1, K–left_end–1) and(a, left_end, k) 
(d) (a, n–left_end–1, k–left_end–1) and (a, left_end, k)

   
 

Problems for Programming Practice  
(After the successful studies of Lecture 11 (Searching Algorithms), the 
students are supposed to solve the following problems in C programming 
language.) 

 
 

1. Binary search involves partitioning the array into two parts around a pivot. Ternary search 
has two pivots and splits the array into three parts. Write the pseudo code for the ternary 
search algorithm. 

 
2. Use the binary search method to find the root of a given mathematical function. 

 
3. Write a program to read an integer array containing n (input by user in a random order) 

elements. Also, read a search key k. The program should search the key in the array 
using binary search and print “key found” and the position where the key is found. If 
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the key is absent, then the program should print “key not found”. Assume that every 
element of the array is unique. 

 
4. Given two strings S1 and S2, write a program to print the number of times the first 

string S1 appears in the second string S2 as a substring. For example if S1 is “atg” and 
S2 is “batgccatgatatga”, then the program should print 3. Program should work 
correctly for all possible inputs. DO NOT use any of the library functions defined under 
strings described above. 
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