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Abstract: In 2016, Sanil put forward an algorithm
to transpose Zero- One matrix. This paper explains
the algorithm’s parallel nature with the support of
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I. INTRODUCTION

A matrix with entities that are either zero or one is
called a Boolean matrix [1]. The transpose of a
matrix A of order m x n is achieved by exchanging
the rows and columns. In Parallel computing, there
exists combination of operations to solve a single
task [2]. This paper illustrates the parallel computing
strategy of the proposed Boolean Matrix Transpose

algorithm [3].

Il. THE METHOD
Let A be a Boolean Matrix of order n x m. Then the
transpose of A can be computed as:

1. Initialize the matrix A of ordern xm .

2. Create the reference matrix .

3. Compute AT by combining the characteristics of
logical AND with logical OR operations in parallel
way with the reference matrix.

I1l. PARALLEL STRATEGY
Consider the following example, Let A be a Boolean
Matrix of order 4 x 5.

Thatis, A =>
O|1(1]01]1

0,0(0(0]0

A operates logical AND ([1) with reference matrix

D as follows:

Reference Matrix D

Here, the values filled in z, y, x and w are according
to the formulation,

D
Z W-hj,where i=12,....q.
i=1

That is the first input binary vector operates logical
AND with reference matrix D in parallel way as

follows:
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Reference Matrix D Where,

WLE = ITExt('Fl} . D'l:l,jzg =1.0=20

Woz = Ipexrgizg) - Dizg, =2 =0.0=0

1=,
1 1 0 0 0 N o
(i=1) (i=1,j=1) | (i=1,j=2) | (i=1,j=3) | (i=1,j=4) wﬂ,ﬂ - ITExtI:i.=E} . Di.::i, =3 = 0D.1=0
0 0 1 O O wq'.la = ITEXtI:i.zq-::I . Di-zq'_: j=3 =0.0=0
(i=2) (i=2,j=1) | (i=2,j=2) | (i=2,j=3) | (i=2,j=4)
0 |- 0 0 1 0 (iv) The value of w:
(i=3) (i=3j=1) | (i=3,j=2) | (i=3,j=3) | (i=3,j=4) *
ZWLFd = W, +W,, + W, +W,, =0+0+0+0=0
0 ' 0 0 0 1 =1
(i=4) (i=4j=1) | (i=4,j=2) | (i=4,j=3) | (i=4,j=4) Where,
\2 2 \2 2 Wis = Ipeegen - Dizy j=e = 1.0 =0
z y X w _ B B
w2,4 - ITextnii_::} . Di.ZZ, j=4 — 0.0=0
(i) The value of z: Wis = Iree(izg) - Di=3, =2 =0.0=0
4 p— — —_
Zwal = Wy +Wpy + Wy, +W,;, =1+04+0+0=1 W‘L‘} - IText{l:n}} . Di_:q._l =4 = 0.1=10
i=1
Where,
Wiy = Irg(i=) - D=y, j=1 = 1.1 =1 This gives the transpose of the binary vector as the
output,

w:.ul = IText':i.ZZ} " Di_:zJ ji=1 =0.0=

w:il = ITExtl:i.=3:I . D'L:EJ i=1 =0.0=0

'

w4.-1 = ITExtl:i.:4} . Di_=4J =1 =0.0=10

(if) The value of y:

ZwiFZ = W + W + Wy +W,, =0+0+0+0=0

Where,
Wiz = Ipexti=n) - Dizg, j=2 = 1.0 =
Waz = Irexe(izzy - Dizg, j=2 = 0.1 = 11o0lolo
Wiz = Iteiizgy - Dizs, =2 = 0.0=
Wiz = Ireuriizgy - Dizg, =2 = 0.0=

(iii) The value of x: In the same way, output binary vectors of

4 the input given is as follows:
Z‘Wu:a = W3 + W, + W, +W,;=0+0+0+ 0=0
i=1
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Thatis A' =>

That is the transpose of inputted Boolean Matrix A

of order 4 x 5 is A of order 5 x 4.

IV.SUMMARY
This paper presents an illustration oriented
study on the algorithm for Boolean Matrix transpose.
Here, we observe the algorithm follows parallel

computing strategy.
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