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Abstract- This paper presents the time complexity of
matrix transpose algorithm using identity matrix as
reference matrix. We computed the time complexity of
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I.  INTRODUCTION
Transpose of the matrix can be obtained by combining the

characteristics of logical AND (A) with logical OR (V)
operations [1, 2]. In Sanil’s matrix transpose algorithm, the
identity matrix acts as the kernel of the transformation [3].

For example, let the matrix A x 4 be

17 | 2 | 13 7
41 | 11 | 29 | 19
19 ] 3 | 23] 11

The transformation can computed as:

Input: Agxa logical AND I;
17 2 13 7 A 1 0
41 11 29 19 A 0 1 0
19 3 23 11 A 0 1
! ! I
17 | 41| 19
2 |11 3
13|29 | 23
711911

Output: A"y 3

Here, identity matrix acts as the kernel to find the
transpose.

www.ijcsit.com

Il. TIME COMPLEXITY
Let Amxn and B (mxmy be the input matrix of order (mx n )
and the reference matrix of order (m x m) respectively.
The value of cy; can be computed from the Figure- 1, as ¢y

= (@11 *buy) + (@ *by) + (8s1 * bay).

A(m X n) B(m X m)
dig a2 a3 dis . b1 b bis
dp1 dp2 A3 Ay . bo1 by Dbos
31 Az a3 am . b by b
N

Ci1 Ci2 Ci3
Ca1 Cx2 Co2
Ca1 Cz2 GCa3
Ca1 Cq2 Cg3

Fig. 1 Apxm ' == Caxm

To compute one cell value, there exists ‘m” multiplications
and ‘m-1" additions. For the transformation, ¢, < am, the
computational time is O(m). If there exists ‘m’ rows, time
will be O(m) + O(m) +........ m times = O(m?). For ‘n’

columns, the computational time is O(nm?).

In the case of identity matrix as reference matrix, ( a; -
mi=n* li=m j=m) exists and other will be zero (Figure- 2)
[2]. This implies the time for one multiplication operation
will be O(1).
will be O(1) +

columns, time = O(mn).

If there exists ‘m’ rows, time

........ m times = O(m). In general, for ‘n’

2347



Sanil Shanker KP et al, / (IJCSIT) International Journal of Computer Science and Information Technologies, Vol. 7 (5) , 2016, 2347-2348

a1
do1
ds1

A(m Xxn)

di2  di3
dp2  do3
d3z2 ds3

di4
dz4
dz4

Li=mj=m

=
[N

«— O O

Cu1
Ca1
Ca1
Ca1

I22

C12
C22
C32
Ca2

Fig- 2 A(nxm) T= C(nxm)
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C13
C23
C33
C43

III. SUMMARY

The computational time of matrix transpose algorithm

using identity matrix as reference matrix is O(mn).

Suppose, if the given matrix is a square matrix, the running
time will be O(n?).
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