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Abstract

Sorting is the main key function required for many applications in today’s activities. This
paper proposes a new sorting algorithm based on the matrix representation. The data
elements are stored in the matrix order representation, and it takes row wise and column
wise comparisons to get the output data into ascending order. This propose algorithm takes
O(nlgn) time complexity.
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INTRODUCTION

In the field of computer science, sorting takes a vital role of ordering the elements. The basic
process of sorting is the same: taking a list of items, and producing a permutation of the same list
in arranged in a prescribed non-decreasing order. There are, however, varying methods or
algorithms which can be used to achieve this. Amongst them are bubble sort, selection sort,
insertion sort, Shell sort, and Quicksort. The purpose of this investigation is to determine which
of these algorithms is the fastest to sort lists of different lengths, and to therefore determine
which algorithm should be used depending on the list length. Although asymptotic analysis of
the algorithms is touched upon, the main type of comparison discussed is an empirical
assessment based on running each algorithm against random lists of different sizes.

There are many techniques for sortin efficiency. Implementation of particular sorting technique
depends upon situation. Sorting techniques mainly depends on two parameters. First parameter is
the execution time of program, which means time taken for execution of program. Second is the
space, which means space taken by the program.

This paper presents a new algorithm called N* 3 matrix Sort that enhances the performance of
sorting by reducing the number of swaps and the number of comparisons. The results from the
implementation of the algorithm is compared with the Bubble sort and other recently used
algorithms showed that the algorithm is performing better than the others in the worst case
scenario.
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Proposed Algorithm

This paper proposes a new method for sorting arrange the elements into matrix representation
forrmat, in order to provide a better performance than the other exisitng sorting algorithms. The
proposed method has two independent phases: comparing columns and rows wise (aiming tosort
column wise and row wise) and taking out minimum and maximum number from first and
second row (aiming to sort the elements in row wise).

The proposed method algorithm is given below.

MATRIX Based Sorting Algorithm

Algorithm

Step 1: Get the n elements

Step 2: Arrange the elements by n * 3 matrix format representation

Step 3: Compare the elements by Column wise i.e., a[1,1] ,a[2,1] and a[3,1] to be compared, and
if necessary swap it by the order smallest one be at the position a[1,1].

Step 4 Compare the elements by Row wise i.e., a[1,1] ,a[1,2] and a[1,3] to be compared, and if
necessary swap it by the order smallest one be at the position a[1,1].

Step 5: After the comparison by row wise and column wise, we have to take the maximum
number out for the first row in the matrix, and minimum number to be taken out from the second
row.

Step 6: Now let us compare the maximum of first row and the minimum of the second row, if
need to interchange in its places, and again compare it by row wise by placing the smallest to be
in a[1,1] position. And continue for the second row and third row and so on until all the rows in
the matrix get over.

Step 7: Repeat the steps 5 and 6 until all the elements cover in the matrix.

Step 8: Now rewrite the elements from the matrix from its positions and will give the data in
sorted manner.

Fig.1. Matrix based algorithm

EXAMPLE ILLUSTRATION

Step 1: Get the n elements

24 34 56 32 67 98 09 23 11 10 05 12

Step 2: Arrange the elements by n * 3 matrix format representation
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Step 3: Compare the elements by Column wise i.e., a[1,1] ,a[2,1] and a[3,1] to be compared, and
if necessary swap it by the order smallest one be at the position a[1,1].

09 05 11
10 23 12
24 34 56
32 67 98

Step 4: Compare the elements by Row wise i.e., a[1,1] ,a[1,2] and a[1,3] to be compared, and if
necessary swap it by the order smallest one be at the position a[1,1].

05 09 11
10 12 23
24 34 56
32 67 98

Step 5: After the comparison by row wise and column wise, we have to take the maximum
number out for the first row in the matrix, and minimum number to be taken out from the second

row.

05 09 11
10 12 23
24 34 56
32 67 98
05 09 10
11 12 23
24 34 56
32 67 98

11

10 By step 6, if 11 > 10 then replace 1land 10 by
its places, now we get

Then after swapping, again row wise check the elements.
23 if 23 > 24, then replace 23 and 24 by its places,

24 otherwise no need to interchange.
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05 09 10
11 12 23
24 34 56
32 67 98
56 if 56 > 32 , then swap, or swapping is not required
for 32
05 09 10
11 12 23 After swapping, again row wise compare the elements
24 32 34 and if requires change it.
56 67 98

Step 8 : Now rewrite the elements from the matrix from its positions and will give the data in
sorted manner.

Now , we get, the result from the matrix representation is

o5 09 10 11 12 23 24 32 34 5 67 98

PERFORMANCE ANALYSIS

When compared the proposed algorithm with recently used as well as existing sorting algorithms
like Bubble and Insertion sort, it has been found that the proposed method shows the better
results. The following table shows the comparisons of the execution time with respect to sorting
of different sorting algorithms with the proposed method.

Table 1. Comparative study with proposed method

Data Size Bubble Sort Insertion Sort Proposed method
1000 0.012 0.08 0.07

5000 0.145 0.045 0.016

10000 0.6 0.18 0.432

50000 14.05 4.25 4.19

100000 56.9 22.62 18.96
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RESULTS AND DISCUSSIONS

The results were derived based on the performance analysis of the above three sorting algorithms
(Bubble Sort, Insertion Sort and Proposed Sort) were implemented in Java language and tested
for the random sequence input of length 1000, 5000,10000, 50000 and 100000 on the average of
5 times. The proposed method is performing better performance than the exisitng sorting
alogorithms. The following figure 2 shows the comparative performance analysis with the
proposed method.

80
50
40 -
B Bubble Sort
30 7 Insertion Sort
20 - B Proposed method
10 - l
— — — B

1000 2000 10000 50000 100000

Fig, 2. Comparative performance analysis with proposed method
CONCLUSION

Bubble sort and Insertion sort has been described in comparative analysis. The difference
between them helps in determining the best usage of the new proposed method. Furthermore,
working on improve such sorting algorithm is needed in order to facilities how its applications
work in more efficient way to reduce time & resources. For example, it helps in designing the
memories.

The experimental result of the proposed algorithm has shown better efficient.Hence, the
algorithm is recommended for all sizes of elementsto be sorted but much moreefficient as the
elements to be sorted increases.
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