
 

  

 

 

 

Sorting- is the computational process of rearranging a given sequence of 

items from some total order into ascending or descending order. 

 

The sorting problem consists in the following: 

• Input: a sequence of n elements   

• Output: a permutation                         of the initial sequence,  

sorted given an ordering relation 

 

 

 

 

 

Sorting algorithms can also be classified into two large groups: 

• Comparison-based 

• Assumes further 
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Types of sorting algorithms 

• Quick Sort 

• Bubble Sort 

• Merge Sort 

• Insertion Sort 

• Selection Sort 

• Heap Sort 

• Radix Sort 

• Bucket Sort 

 

Time complexities of sorting algorithms: 
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Quick Sort 

 

Before diving into any algorithm, its very much necessary for us to 

understand what are the real world applications of it. Quick sort 

provides a fast and methodical approach to sort any lists of things. 

Following are some of the applications where quick sort is used. 

• Commercial computing  

• Numerical computations  

• Information search  

Quick Sort Example: 

 

Problem Statement 

Consider the following array 50, 23, 9, 18, 61, 32 . We need to sort this 

array in the most efficient manner without using extra place (in place 

sorting). 

Step 1 

Make any element as pivot: Decide any value to be the pivot from 

the list. For convenience of code, we often select the rightmost index 

as pivot or select any at random and swap with rightmost. Suppose 

for two values “Low” and “High” corresponding to the first index and 

last index respectively. 

• In our case low is 0 and high is 5. 

• Values at low and high are 50 and 32 and value at pivot is 32. 
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Step 2: The main array after the first step becomes 

       23, 9, 18, 32, 61, 50  

Step 3: Now the list is divided into two parts: 

Sublist before pivot element 

Sublist after pivot element 

Step 4: Repeat the steps for the left and right sublists recursively. The 

final array  thus becomes 

      9, 18, 23, 32, 50, 61 

 

 

 

Bubble Sort 

 

Bubble sort is a simple sorting algorithm. This sorting algorithm is 

comparison-based algorithm in which each pair of adjacent elements is 

compared and the elements are swapped if they are not in order. This 

algorithm is not suitable for large data sets as its average and worst case 

complexity are of Ο(n2) where n is the number of items. 
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Merge Sort 

 

Merge sort is a sorting technique based on divide and conquer 

technique. With worst-case time complexity being Ο(n log n), it is one 

of the most respected algorithms. 

Merge sort first divides the array into equal halves and then combines 

them in a sorted manner. 

 

Insertion Sort 

 

This is an in-place comparison-based sorting algorithm. Here, a sub-list 

is maintained which is always sorted. For example, the lower part of an 

array is maintained to be sorted. An element which is to be 'insert'ed in 

this sorted sub-list, has to find its appropriate place and then it has to be 

inserted there. Hence the name, insertion sort. 

The array is searched sequentially and unsorted items are moved and 

inserted into the sorted sub-list (in the same array). This algorithm is not 

suitable for large data sets as its average and worst case complexity are 

of Ο(n2), where n is the number of items 
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Selection Sort 

Selection sort is a simple sorting algorithm. This sorting algorithm is 

an in-place comparison-based algorithm in which the list is divided into 

two parts, the sorted part at the left end and the unsorted part at the 

right end. Initially, the sorted part is empty and the unsorted part is the 

entire list.The smallest element is selected from the unsorted array and 

swapped with the leftmost element, and that element becomes a part of 

the sorted array. This process continues moving unsorted array 

boundary by one element to the right.This algorithm is not suitable for 

large data sets as its average and worst case complexities are of Ο(n2), 

where n is the number of items. 

Heap Sort 

Heap sort is a comparison based sorting technique based on Binary 

Heap data structure. It is similar to selection sort where we first find 

the maximum element and place the maximum element at the end.  

Heap Sort Algorithm for sorting in increasing order:  

1.Build a max heap from the input data.  

2. At this point, the largest item is stored at the root of the heap. 

Replace it with the last item of the heap followed by reducing the size 

of heap by 1. Finally, heapify the root of the tree.  
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Radix Sort 

The idea of Radix Sort is to do digit by digit sort starting from least 

significant digit to most significant digit. Radix sort uses counting sort 

as a subroutine to sort. 

 

Bucket Sort 

Bucket Sort is a comparison-type algorithm which assigns elements of 

a list we want to sort in Buckets, or Bins. The contents of these buckets 

are then sorted, typically with another algorithm. After sorting, the 

contents of the buckets are appended, forming a sorted collection. 

Bucket Sort can be thought of as a scatter-order-gather approach 

towards sorting a list, due to the fact that the elements are 

first scattered in buckets, ordered within them, and 

finally gathered into a new, sorted list. 
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