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 115 cs                                                            Algorithms and Data Structures-1 

  Searching                              Chapter-5  

 

Computer systems are often used to store large amounts of data from which 

individual records must be retrieved according to some search criterion. Thus the 

efficient storage of data to facilitate fast searching is an important issue. In this 

section, we shall investigate the performance of some searching algorithms and the 

data structures which they use.  

1 Sequential Search 

2 Binary Search 

 
1 Sequential Search 
 

In this method, we start to search from the beginning of the list and examine each element 

till the end of the list. If the desired element is found we stop the search and return the 

index of that element. If the item is not found and the list is exhausted the search returns a 

zero value.  

In the worst case the item is not found or the search item is the last (nth) element. For both 

situations we must examine all n elements of the array so the order of magnitude or 

complexity of the sequential search is n. i.e., O(n). The execution time for this algorithm is 

proportional to n that is the algorithm executes in linear time.  

 

 

The algorithm for sequential search is as follows,  

Algorithm : sequential search  

 

// Program for Sequential Search 

import javax.swing.*; 

class ArraySeqSearch 

{ 

 int[] arr={13,12,11,14,20,0,18,15,16,17}; 

 public int seqsearch(int[]arr,int x) 

 { 
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 for(int i=0;i<arr.length;i++) 

  if(arr[i]==x) 

   return i; 

   return -1; 

 } 

 public static void main(String args[]) 

 { 

  ArraySeqSearch seq=new ArraySeqSearch(); 

        int x=Integer.parseInt 

  (JOptionPane.showInputDialog(null,"Enter Element to Search: ")); 

  int position=seq.seqsearch(seq.arr,x); 

  if(position==-1) 

  JOptionPane.showMessageDialog(null,"Element NOT Found "); 

  else 

  JOptionPane.showMessageDialog(null 

              ,"Element Found at Position: "+position); 

 } 

}//End 

Example : Consider an array with the following numbers :  

 
Figure %: The array we're searching  

Lets search for the number 3. We start at the beginning and check the first element in the array. 

Is it 3?  

 
Figure %: Is the first value 3?  

No, not it. Is it the next element?  

 
Figure %: Is the second value 3?  

Not there either. The next element?  

 
Figure %: Is the third value 3?  
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Not there either. Next?  

 
Figure %: Is the fourth value 3? Yes!  

 

 

 

2 Binary search  
 
Binary search method is also relatively simple method. For this method it is necessary to 

have the vector in an alphabetical or numerically increasing order. A search for a particular 

item with X resembles the search for a word in the dictionary. The approximate mid entry is 

located and its key value is examined. If the mid value is greater than X, then the list is 

chopped off at the (mid-1)th location. Now the list gets reduced to half the original list. The 

middle entry of the left-reduced list is examined in a similar manner. This procedure is 

repeated until the item is found or the list has no more elements. On the other hand, if the 

mid value is lesser than X, then the list is chopped off at (mid+1)th location. The middle 

entry of the right-reduced list is examined and the procedure is continued until desired key 

is found or the search interval is exhausted.  

 

The algorithm for binary search is as follows,  

Algorithm : binary search  

//Recursive Binary Search to Search an Element from an Array. 

import javax.swing.*; 

class BinarySearch 

{ 

 int n,x; 

 int a[ ]=new int[20]; 

 void read() 

 { 

  n=Integer.parseInt(JOptionPane.showInputDialog(null 

                     ,"How many Number of Elements: ")); 

 JOptionPane.showMessageDialog(null,"Enter the Elements: "); 

  for(int i=0;i<n;i++) 

  { 

    a[i]=Integer.parseInt(JOptionPane.showInputDialog(null 

                                     ,"Enter Element: ")); 

  } 

  System.out.println("Enter the Element to Search: "); 

   

  x=Integer.parseInt(JOptionPane.showInputDialog(null 

                                 ,"Search an Element: ")); 
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 } 

 int binSearch(int low,int high) 

 { 

  int mid; 

  if(low>high) 

   return -1; 

   mid=(low+high)/2; 

  if(x==a[mid]) 

   return mid; 

  else if(x<a[mid]) 

   return binSearch(low,mid-1); 

  else 

   return binSearch(mid+1,high); 

 } 

 public static void main(String args[]) 

 { 

  int m; 

  BinarySearch s=new BinarySearch(); 

  s.read(); 

  int position=s.binSearch(0,s.n-1); 

  if(position==-1) 

  JOptionPane.showMessageDialog(null,"Element NOT Found: "); 

  else 

  JOptionPane.showMessageDialog(null 

               ,"Element Found at Position: "+position); 

 } 

}//End 

 

For example, consider the following sequence of integers sorted in ascending order and 

say we are looking for the number 55:  

0 5 13 19 22 41 55 68 72 81 98 

We are interested in the location of the target value in the sequence so we will represent the 
search space as indices into the sequence. Initially, the search space contains indices 1 through 
11. Since the search space is really an interval, it suffices to store just two numbers, the low and 
high indices. As described above, we now choose the median value, which is the value at index 
6 (the midpoint between 1 and 11): this value is 41 and it is smaller than the target value. From 
this we conclude not only that the element at index 6 is not the target value, but also that no 
element at indices between 1 and 5 can be the target value, because all elements at these 
indices are smaller than 41, which is smaller than the target value. This brings the search space 
down to indices 7 through 11:  
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55 68 72 81 98 

Proceeding in a similar fashion, we chop off the second half of the search space and are left 
with:  

55 68 

Depending on how we choose the median of an even number of elements we will either find 55 
in the next step or chop off 68 to get a search space of only one element. Either way, we 
conclude that the index where the target value is located is 7. 

 

 


