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Abstract— Bubble sort is the basic sorting technique to sort 

the elements in one dimensional array. Here Bubble sort is 

applied on two dimensional arrays in which every row is 

gradually sorted from left to right. This research paper aims 

to sort the two dimensional array. However the primitive 

solution of this problem is to scan all elements stored in the 

input matrix to sort each and every element. This sorting 

algorithm is comparison based algorithm in which every pair 

of adjacent element is compared and elements are swapped if 

they are not in order. 
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I. INTRODUCTION 

A sorting algorithm as an algorithm that arranges the 

elements of a list(1 D Array) in a certain order, the order can 

be increasing or decreasing. Till now there are so many 

algorithms has been discovered. But In this paper, We will 

introduce a Bubble sorting technique that is applicable on 2 

D array. Sorting data has been developed to arrange the 

values of two dimensional array values for a database. It is a 

primitive and basic sorting technique, but it is widely used in 

different fields. This technique makes it much easier to 

discover patterns, statistical data items, helps to illustrate 

algorithm design and analysis concept. In 2 D array sorting 

an itrator1 traverse sequentially from left to right (row major) 

and top to bottom (Column major). It works by comparing 

adjacent element in the 2D array. If the element is not in the 

correct ordered then they are swapped so that the largest of 

the two moves up. This process continues until the largest of 

the element bubbles up to the higher position in the 2 D array. 

After this iteration, the search for the next largest element 

begins and the swapping continues until the whole 2 D array 

is sorted or in the correct order. 

II. IMPLEMENTATION OF 2D BUBBLE SORT 

Here DATA is a 2D array with M and N elements. This 

algorithm sorts the element in DATA. 

2DBUBBLESORT(DATA, ROWS, COLS) 

#include<stdio.h> 

#include<conio.h> 

void main() 

{ 

int DATA[10][10],rows,cols,i,j,x,y,t; 

clrscr(); 

printf("enter the no of rows"); 

scanf("%d",&rows); 

printf("enter the no of coloumns"); 

scanf("%d", &cols); 

printf("enter the elemnts in array"); 

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

{ 

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

{ 

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

} 

} 

printf("printing thr original 2 d array\n"); 

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

{ 

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

{ 

printf("%d\t", DATA[i][j]); 

} 

printf("\n"); 

} 

t=0; 

for(x=0;x<rows;x++) 

{ 

for(y=0;y<cols;y++) 

{ 

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

{ 

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

{ 

if(DATA[i][j]>DATA[x][y]) 

{ 

t=DATA[x][y]; 

DATA[x][y]=DATA[i][j]; 

DATA[i][j]=t; 

} 

} 

} 

} 

} 

printf("printing the sorted array\n"); 

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

{ 

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

{ 

printf("%d\t", DATA[i][j]); 

} 

printf("\n"); 

} 

getch(); 

} 

A. Example of 2D Bubble Sort: 

Here we assume a 2-D array of size 2*2. ROWS=2, COLS=2.  

25 22 

10 16 

Fig. 1: Matrix size 2*2 

1) In Iteration1, x=0, y=0 DATA[x][y]=25 i.e. fixed. Now 

we have to compare the DATA[x][y] with each and 

every element DATA[i][j] of the Matrix. If the value of 

DATA[i][j] is greater than the value of DATA[x][y] then 

values are swapped otherwise not. After the completion 

of Iteration 1, The matrix is: 

25 22 

10 16 

Fig. 2: Iteration 2 
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2) In Iteration2, x=0,y=1 DATA[x][y]=22 i.e. fixed. Now 

we have to compare the DATA[x][y] with each and 

every element DATA[i][j] of the Matrix. If the value of 

DATA[i][j] is greater than the value of DATA[x][y] then 

values are swapped otherwise not. After the completion 

of Itration 2, The matrix is: 

22 25 

10 16 

Fig. 3: Iteration 3 

3) In Iteration3, x=1, y=0 DATA[x][y]=10 i.e. fixed. Now 

we have to compare the DATA[x][y] with each and 

every element DATA[i][j] of the Matrix. If the value of 

DATA[i][j] is greater than the value of DATA[x][y] then 

values are swapped otherwise not. After the completion 

of Itration 2, The matrix is: 

10 22 

25 16 

Fig. 4: Iteration 4 

4) In Iteration4, x=1,y=1 DATA[x][y]=16 i.e. fixed. Now 

we have to compare the DATA[x][y] with each and 

every element DATA[i][j] of the Matrix. If the value of 

DATA[i][j] is greater than the value of DATA[x][y] then 

values are swapped otherwise not. After the completion 

of Itration 4, The matrix is 

10 22 

25 16 

Fig. 5: Sorted array(in ascending order) 

III. RESULT AND SIMULATION 

Input Data 

 
Fig. 6: Input data in matrix 

Output Data 

 
Fig. 7: Output matrix 

IV. CONCLUSIONS 

In this paper we have implemented the bubble sort on 2-D 

array and analyzed its time complexity. The time complexity 

of the proposed algorithm is O(m2*n2) because the size of 2 

D array is m*n. If the bubble sort is applied on 1 D array, the 

time complexity is O(n2) because the size of 1 D array is n. 

Hence, the performance of bubble sort on 2-D array is 

depending upon the number of elements in 2-D array. 
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