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Abstract 
                                                                                                                                                                                                                                            
This paper gives a brief view about sorting. Sorting is any process of arranging items according to a certain 

sequence. Here we are going to discuss about what is sorting, its applications and benefits. To simplify our task we 

will give illustration of some basic and commonly used sorting algorithms. In computer science, sorting is one of the 

most extensively researched subjects because of the need to speed up the operation on thousands or millions of 

records during a search operation. 

 

1. Introduction 
 

Sorting is any process of arranging items according to a certain sequence or in different sets, and therefore, it has 

two common, yet distinct meanings: 

1. Ordering: arranging items of the same kind, class or nature, in some ordered sequence, 

2. Categorizing: grouping and labeling items with similar properties together (by sorts). 

 

 

1.1 Sorting Information 

  

In computer science, sorting is one of the most extensively researched subjects because of the need to speed up the 

operation on thousands or millions of records during a search operation; see sorting algorithm. 

The main purpose of sorting information is to optimize its usefulness for specific tasks. In general, there are two 

ways of grouping information: by category e.g. a shopping catalogue where items are compiled together under 

headings such as 'home', 'sport & leisure', 'women's clothes' etc. and by the intensity of some property, such as price, 

e.g. from the cheapest to most expensive . Richard Saul Wurman, in his book Information Anxiety, proposes that the 

most common sorting purposes are name, by location and by time.  

  

1.2 Physical Sorting Processes 

 

Various sorting tasks are essential in industrial processes. For example, during the extraction of gold from ore, a 

device called a shaker table uses gravity, vibration, and flow to separate gold from lighter materials in the ore 

(sorting by size and weight). Sorting is also a naturally occurring process that results in the concentration of ore or 

sediment. Sorting results from the application of some criterion or differential stressor to a mass to separate it into its 

components based on some variable quality. Materials that are different, but only slightly so, such as the isotopes of 

uranium, are very difficult to separate. 

Optical sorting is an automated process of sorting solid products using cameras and/or lasers and has widespread use 

in the food industry. 

 
2. Sorting Algorithm 

 
There are lots of methods of sorting a given list. Some of them are :- 

1. Selection Sorting 

2. Bubble Sorting 
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3. Insertion Sorting 

4. Quick Sorting 

5. Merge Sorting 

6. Radix Sorting 

 

 

2.1 Selection Sorting 

In computer science, selection sort is a sorting algorithm, specifically an in-place comparison sort. It has O(n
2
) time 

complexity, making it inefficient on large lists, and generally performs worse than the similar insertion sort. 

Selection sort is noted for its simplicity, and it has performance advantages over more complicated algorithms in 

certain situations, particularly where auxiliary memory is limited. 

The algorithm divides the input list into two parts: the sublist of items already sorted, which is built up from left to 

right at the front (left) of the list, and the sublist of items remaining to be sorted that occupy the rest of the list. 

Initially, the sorted sublist is empty and the unsorted sublist is the entire input list. The algorithm proceeds by 

finding the smallest (or largest, depending on sorting order) element in the unsorted sublist, exchanging it with the 

leftmost unsorted element (putting it in sorted order), and moving the sublist boundaries one element to the right. 

Here is an example of this sort algorithm sorting five elements: 

64 25 12 22 11 // this is the initial, starting state of the array 

 

11 25 12 22 64 // sorted sublist = {11} 

 

11 12 25 22 64 // sorted sublist = {11, 12} 

 

11 12 22 25 64 // sorted sublist = {11, 12, 22} 

 

11 12 22 25 64 // sorted sublist = {11, 12, 22, 25} 

 

11 12 22 25 64 // sorted sublist = {11, 12, 22, 25, 64} 

 

Algorithm for selection sorting:-  

 

2.2 Quick Sorting 

Quicksort, or partition-exchange sort, is a sorting algorithm developed by Tony Hoare that, on average, makes 

O(n log n) comparisons to sort n items. In the worst case, it makes O(n
2
) comparisons, though this behavior is rare. 

Quicksort is often faster in practice than other O(n log n) algorithms. Additionally, quicksort's sequential and 

localized memory references work well with a cache. Quicksort is a comparison sort and, in efficient 

implementations, is not a stable sort. Quicksort can be implemented with an in-place partitioning algorithm, so the 

entire sort can be done with only O(log n) additional space used by the stack during the recursion.  

Algorithm:- 

quicksort(A, i, k): 

  if i < k: 

    p := partition(A, i, k) 

    quicksort(A, i, p - 1) 

    quicksort(A, p + 1, k) 

 

// left is the index of the leftmost element of the subarray 

  // right is the index of the rightmost element of the subarray (inclusive) 

  // number of elements in subarray = right-left+1 

  partition(array, left, right) 
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     PivotIndex := choosePivot(array, left, right) 

     pivot Value := array[pivotIndex] 

     swap array[pivotIndex] and array[right] 

     storeIndex := left 

     for i from left to right - 1 

         if array[i] < pivotValue 

             swap array[i] and array[storeIndex] 

             storeIndex := storeIndex + 1 

     swap array[storeIndex] and array[right]  // Move pivot to its final place 

     return storeIndex 

 

 

2.3 Bubble Sort 

Bubble sort, sometimes referred to as sinking sort, is a simple sorting algorithm that works by repeatedly stepping 

through the list to be sorted, comparing each pair of adjacent items and swapping them if they are in the wrong 

order. The pass through the list is repeated until no swaps are needed, which indicates that the list is sorted. The 

algorithm gets its name from the way smaller elements "bubble" to the top of the list. Because it only uses 

comparisons to operate on elements, it is a comparison sort. Although the algorithm is simple, most of the other 

sorting algorithms are more efficient for large lists. 

Step-by-step example 

Let us take the array of numbers "5 1 4 2 8", and sort the array from lowest number to greatest number using bubble 

sort. In each step, elements written in bold are being compared. Three passes will be required. 

First Pass: 
( 5 1 4 2 8 ) ( 1 5 4 2 8 ), Here, algorithm compares the first two elements, and swaps since 5 > 1. 

( 1 5 4 2 8 ) ( 1 4 5 2 8 ), Swap since 5 > 4 

( 1 4 5 2 8 ) ( 1 4 2 5 8 ), Swap since 5 > 2 

( 1 4 2 5 8 ) ( 1 4 2 5 8 ), Now, since these elements are already in order (8 > 5), algorithm does not swap them. 

Second Pass: 
( 1 4 2 5 8 ) ( 1 4 2 5 8 ) 

( 1 4 2 5 8 ) ( 1 2 4 5 8 ), Swap since 4 > 2 

( 1 2 4 5 8 ) ( 1 2 4 5 8 ) 

( 1 2 4 5 8 ) ( 1 2 4 5 8 ) 

Now, the array is already sorted, but our algorithm does not know if it is completed. The algorithm needs one whole 

pass without any swap to know it is sorted. 

Third Pass: 

( 1 2 4 5 8 ) ( 1 2 4 5 8 ) 

( 1 2 4 5 8 ) ( 1 2 4 5 8 ) 

( 1 2 4 5 8 ) ( 1 2 4 5 8 ) 

( 1 2 4 5 8 ) ( 1 2 4 5 8 ) 

Algorithm:- 

procedure bubbleSort( A : list of sortable items ) 

   n = length(A) 

   repeat      

     swapped = false 

     for i = 1 to  n-1 inclusive do 

       /* if this pair is out of order */ 

       if A[i-1] > A[i] then 

         /* swap them and remember something changed */ 

         swap( A[i-1], A[i] ) 
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         swapped = true 

       end if 

     end for 

   until not swapped 

end procedure 

2.4 Merge Sorting 

In computer science, merge is an O(n log n) comparison-based sorting algorithm. Most implementations produce a 

stable sort, which means that the implementation preserves the input order of equal elements in the sorted output. 

Mergesort is a divide and conquer algorithm that was invented by John von Neumann in 1945.A detailed description 

and analysis of bottom-up mergesort appeared in a report by Goldstine and Neumann as early as 1948. 

Algorithm:-  

void mergesort(int lb,int ub) 

 { 

  int mid=(lb+ub)/2; 

  if(lb<ub) 

  { 

   mergesort(lb,mid); 

   mergesort(mid+1,ub); 

   merge(lb,mid,ub);} 

 } 

 void merge(int lb,int mid,int ub) 

{ 

 int j,k,i; 

 i=lb; 

 j=lb; 

 k=mid+1; 

 while(j<=mid && k<=ub) 

 { 

  if(a[j]<=a[k]) 

   b[i++]=a[j++]; 

  else 

   b[i++]=a[k++]; 

 } 

 while(j<=mid) 

   b[i++]=a[j++]; 

 while(k<=ub) 

   b[i++]=a[k++]; 

  for(i=lb;i<=ub;i++) 

   a[i]=b[i]; 

}
 

 

2.5 Radix Sorting 

Most digital computers internally represent all of their data as electronic representations of binary numbers, so 

processing the digits of integer representations by groups of binary digit representations is most convenient. Two 

classifications of radix sorts are least significant digit (LSD) radix sorts and most significant digit (MSD) radix sorts. 

LSD radix sorts process the integer representations starting from the least digit and move towards the most 

significant digit. MSD radix sorts work the other way around. The integer representations that are processed by 

sorting algorithms are often called "keys", which can exist all by themselves or be associated with other data. 
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Algorithm:- 

main() 

 { 

  int a[30],i,n,max,d=0,t,z,k,j,m,b[10][10],o;; 

  printf("Enter The Length Of Array:\t"); 

  scanf("%d",&n); 

  printf("Enter %d Numbers\n",n); 

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

   scanf("%d",&a[i]); 

   

 max=a[0]; 

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

 { 

  if(a[i]>max) 

   max=a[i]; 

} 

  

  

 while(max>0) 

  { 

   d++; 

   max=max/10; 

  } 

   

   

  for(i=0;i<d;i++) 

   {  

     

     for(j=0;j<n;j++) 

      { 

       t=i; 

       z=a[j]; 

       while(t>0) 

        { 

         a[j]=a[j]/10; 

         t--; 

        } 

         

       m=a[j]%10; 

   b[j][m]=z; 

   

   

   for(k=0;k<10;k++) 

    { 

     if(k==m); 

     else 

      { 

       b[j][k]=0; 

      } 

    }   

      } 
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    o=0; 

    for(j=0;j<10;j++) 

     { 

      for(k=0;k<n;k++) 

       { 

        if(b[k][j]!=0) 

         { 

          a[o]=b[k][j]; 

          o++; 

         } 

       } 

     } 

      

     

   } 

    

    

   printf("Radix Sort\n"); 

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

     printf("%d\n",a[i]); 

      

   getch();   

 } 
 

 

3. Application Of Sorting 
 

1. Understanding sorting algorithms helps to illustrate central algorithm design and analysis concepts which 

will be covered in more depth in an algorithms class. 

2. Humans usually prefer sorted data to read. 

3.  A sorted array is much easier to search in, e.g., using Binary Search. 

4.  Sorting makes it much easier to discover patterns or statistics of data items, such as the median or other 

moments. 

5.  Sorting often helps in comparing lists (or sets), and performing operations like intersection of sets, 

finding out if two lists contain the same elements, finding if there are duplicates in a list, etc. 

 

 

4. Benefits Of Sorting 

 
1. Sorting activities can be used to teach organization at a young age.  Grouping items by shape, color, 

texture, and size are all a part of learning to organize. 

2. A sort is said to be stable if it maintains the relative order of elements with equal keys. 

 

  
5. Conclusion 

 
From the above guide we can conclude that sorting is a process of arranging items according to a certain sequence or 

in different sets. Sorting is also used in daily life. A sorted array is much easier to search. Quick sort is the fastest 

algorithm. 
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