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Abstract— Sorting algorithms are usually judged by their 

efficiency. In this case, efficiency refers to the algorithmic 

efficiency as the size of the input grows large and is 

generally based on the number of elements to sort. In this 

paper, we have implemented different sorting algorithm on 

Linux platform. We have also measured running time of 

sorting algorithms and prepared comparative analysis. For 

the study purpose we have chosen Insertion, Selection, 

Merge and Quick Sort for the analysis in term of worst, 

average, and best case. 
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I. INTRODUCTION 

Already done, the main goals of the algorithms are how to 

reduce the time complexity. The every algorithm provides 

some specific running time basis of asymptotic notation. 

Like as big-O, theta and omega notation that measure in 

worst case average case and best case. The running time 

complexity of these sorting algorithm is in average case of 

Selection sort is (n
2
), insertion sort is (n

2
), merge sort is 

(nlogn) and quick sort is (nlogn). 

In this paper we have tried to analyze the exact 

difference between sorting algorithms in the aspect of 

running time complexity. 

II. INSERTION SORT 

INSERTION SORT algorithm considers the elements once 

at a time, each element in its suitable place among those 

already considered (keep at same). This algorithms consider 

as an example of an incremental approach. Its sorts the array 

sequence once element at a time. 

 How it is working in as per running time aspect. 

A.  Algorithm for Insertion Sort is: 

INSERTION_SORT (A) 

1) For J =2 To Length[A]  

2) Do Key = A[J]  

3) {Put A[J] Into The Sorted Sequence A[1 . . J − 1]} 

4) I = J – 1 

5) While I > 0 And A[I] > Key  

6) Do A[I +1] =A[I]  

7) I =I – 1 

8) A[I + 1] = Key 

III. SELECTION SORT 

The method of selection sort is simple: we continuously find 

the next largest (or smallest) element in the array and move 

it to its first position to last position in the sorted array. Let 

Assume that we have a sorted array in increasing order, i.e. 

the smallest element at the beginning of the array and the 

largest element at the end. We begin by selecting the largest 

element and moving it to the highest index position. We can 

do this by swapping the element at the highest index and the 

largest element. We then reduce the size of the array by one 

element and repeat the process on the smaller (sub) array. 

The process stops when the size of the array becomes 1. i.e 

an array of 1 element is already sorted.  

How it is working in as per running time Aspect. 

A. Algorithm for Selection Sort is: 

SELECTION SORT (A([0….N-1]) 

//An array A([0….N-1]) of ordered element 

1) For I=0 To N-2  

2) Do Min=I  

3) For J=I+1 To N-1 Do  

4) If A[J] < A[Min]  

5) Min =J  

6) Swap A[I] And A[Min]  

IV. MERGE SORT 

Merge sort is based on the divide-and-conquer approach. 

The worst-case running time has a lower order of growth 

than insertion sort. Since we are dealing with sub problems, 

we state each sub problem as sorting a sub array. 

A. Divide Step: 

Divide means if any array given suppose the n elements then 

divide that problem into two sub problem like left array 

(n/2) and right sub array (n/2) then again further split into 

sub array. 

B. Conquer Step: 

Conquer means recursively sorting the two subsequence. 

C. Combine Step: 

Combine the elements back in by merging the two sorted 

subsequence into a sorted sequence at the end position then 

every element will sorted. 

  How it is working in as per running time aspect.  

D. Algorithm for Merge Sort is: 

MERGE-SORT(A, p, r) 

1) If p < r  

2) q = [ ( p + q ) /2 ]  

3) MERGE-SORT(A, p, q)  

4) MERGE-SORT(A, q+1, r)  

5) MERGE (A, p, q, r)  

6) n1 = q – p +1  

7) n2 = r – q  

8) let L [1.. n1 + 1 ] and L [1.. n2 + 1 ] be new arrays  

9) for i=1 to  n1  

10) L[ i ] = A [ p + i -1]  

11) for j=1 to n2  

12) R[ j ]= A[ q + j ]  

13) L [n1 + 1 ] = n  
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14) R [n2 + 1 ] = n  

15) i = 1  

16) j = 1  

17) for k = p to r  

18) if L[ i ] < R [ j ]  

19) A[ k ] = L[ i ]  

20) i = i + 1  

21) else A[ k ] = R [ j ]  

22) j = j + 1  

V. QUICK SORT  

Quick Sort is a divide and conquer algorithm which relies 

on a partition operation: to partition an array an element 

called a pivot is selected. All elements smaller than the 

pivots are moved before it and all greater elements are 

moved after it. This can be done efficiently in linear time 

and in-place. The lesser and greater sub-lists are then 

recursively sorted. Efficient implementations of quick sort 

(with in-place partitioning) are typically unstable sorts and 

somewhat complex, but are among the fastest sorting 

algorithms in practice. Together with its modest O (log n) 

space usage, quick sort is one of the most popular sorting 

algorithms and is available in many standard programming 

libraries. The most complex issue in quick sort is choosing a 

good pivot element; consistently poor choices of pivots can 

result in drastically slower O (n²) performance, if at each 

step the median is chosen as the pivot then the algorithm 

works in O (n log n). 

 How it is working in as per running time aspect.  

A. Algorithm for Quick Sort is: 

QUICK-SORT 

1) 1.If(Low>High): 

2) Return 

3) Set Pivot=Arr[Low] 3.Set I=Low+1 

4) Set J=High 

5) Repeat Step 6 Until I>High Or Arr[I]>Pivot 

//Search For An Element Greater Pivot 

Then 

6) Increment I By 1 

7) Repeat Step 8 Until J<Low Or Arr[J]<Pivot 

//Search For An Element Smaller Than Pivot 

8) Decrement J By 1 

9) If I<J: //If Greater Element Is On The Left Of 

Smaller Element 

10) Swap Arr[I] With Arr[J] 10.If I<=J: 

11) Go To Step 5//Continue Search 11.If Low<J: 

12) Swap Arr[Low] With Arr[J]//Swap Pivot With Last 

Element In First Part Of The List 

13) Quicksort(Low,J-1)//Apply Quicksort On 1st Left 

To Pivot 13.Quicksort(J+1,High)//Apply Quicksort       

On 1st Right To Pivot 

VI. ANALYSIS OF RESULTS 

By the graph we can get the idea, how these sorting 

algorithms working in different cases. For the experimental 

purpose we have used 500 elements as a sample data and 

performed algorithms on Linux platform. We have 

measured worst, average and best case running time with the 

help of gatetimeofday() function. In this function we have 

used in build two structures time Val and time zone of the 

said function. With the use of structure variable tv and tz we 

have fetched running time and plotted on the graph. 

This function use in this manner: struct timeval tv; 

struct timezone tz; gettimeofday(&tv,&tz); 

Sorting Worst Average Best 

Algorithms Case Case Case 

Insertion 

Sort 
N

2
 N

2
 N 

Selection 

Sort 
N

2
 N

2
 N

2
 

Merge sort NlogN NlogN NlogN 

Quick Sort N2 NlogN NlogN 

Table 1: Running time of Sorting Algorithm 

 
Fig. 1: Graph Analysis of Soring Algorithm 

VII. CONCLUSION 

In this paper, we have studied various sorting algorithms 

and their comparison. To find the running time of each 

sorting algorithm I used some Linux for comparing the 

running time I calculated the average running time for each 

algorithm in then showed the result with the help of a chart. 

From the chart I can conclude that in worst case analysis 

merge sort gives the best result. 
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