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IDEMPOTENT INTUITIONISTIC FUZZY MATRIX USING IMPLICATION
OPERATOR

K. LALITHA! AND T. MUTHURAJI

ABSTRACT. In this paper, we discuss some properties of reflexive and transitive
Intuitionistic Fuzzy Matrix using implication operator. Also we derive some
results of an idempotent Intuitionistic Fuzzy Matrix with Min-Min operator. We
illustrate the above results by an example.

1. INTRODUCTION

After introduction of fuzzy set theory by Zadeh [7] in 1965. As a result, a new
concept namely intuitionistic fuzzy set (IFS) was introduced by Atanassov [1]
in 1983 and represent it as A = {z, ua(x),va(x)/x € X}, where the functions
pa(z) : X — [0,1] and ya(z) : X — [0, 1] define the membership function and
non-membership function of the element x € X respectively and for every = €
X,0 < pa(x)+ya(zr) < 1.Xu, Yager [6] represents (4 (x),va(x)) as intuitionistic
fuzzy values with pi4(x) + vya(z) < 1.

The notation Intuitionistic Fuzzy Matrix (IFM) was introduced by Atanassov
[2] in 1987. Murugadas and Padder [4, 5] for Max-Max operation on Intuition-
istic Fuzzy Matrix and we obtain reduction of a nilpotent intuitionistic fuzzy
matrix using implication operator. Lalitha in [3] introduced Min-Min operation
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for IFS as well as IFM. The purpose of this paper is to study the idempotent [FM
by using implication operator.

2. PRELIMINARIES

If (z,2'),(y,y') € IFS then (x,2') V (y,y) = (Max{z,y}, Min{z/,y'}) and

(x,2") N (y,y'y = (Min{z,y}, Max{2',y/}) (z,2') > (y,v/) = = > yand 2’ < ¢/,
therefore in this case we say (z, 2’) and (y, y’) are comparable.
For any two comparable elements (z, z) < (y, %) is defined as

(1,0) if(z,2") > (y,9)
(z,2") if (z,2") < (y,¥)

Definition 2.1. For IFMs () and R define, the Min-Min product of () and R as

n n
A.R:</\ qlK/\Tij\/ qu\/TK]>
K=1 K=1

Definition 2.2. Let X = {x,x9,---,2,} be a set of alternatives and let
y = {y1,92, -+ ,yn} be the attribute set of each element of X. An Intuitionistic
Fuzzy Matrix (IFM) is defined by

(z,2) = (y,y) =

A= (((zi,y:), palxs, i), yalzi, vi)))

fori=1,2--- mand j = 1,2,--- ,n where uy : X xY — [0,1] and 74 :
X xY — [0,1] satisfies the condition 0 < pa(x;, y;) + valzs, y;) < 1.

For simplifying we denote an Intuitionistic Fuzzy Matrix (IFM) is a matrix of
pairs A = ({a;, a;;)) of a non negative real numbers satisfying a;; + aj; < 1 for
all 7, j. We denote the set of all IFM of order m x n by S,,,,,.

For n x n IFMs Q = (g, a;;) and R = (ry;,7;;). Some operations are defined
as follows:

 QV R=({gi Vi g, Nri;))

o QANR=({gij N1y qi; V 1i;))

e QER= (ij> ai;) £ (rij,i;) (compound wise)

o QxR = ({gaAr1j, ¢ \/7“/1]‘)\/(%'2 AT25, Qi \/T/2j>v < VA{Qin ATy, qz/'n\/r';zj>)
¢ Q/R=Q& (QxR).

e Q' =Q
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If R > I, then R is reflexive. If R? < R, then R is transitive. If R? = R, then
R is idempotent. Q¥ = Q¥ x Q, K =1,2,3,---, Q", Q < S(S > Q) if and
only if (gi;, ¢i;) < (sij, s};)- A identity matrix is a matrix whose entries are (1,0).
An IFM Q is called transitive if Q* < Q. An IFM () is said to be reflexive if all
of its then @ is idempotent (Q* = Q). If a matrix is reflexive and transitive the
matrix is idempotent. From definition Q)/Q £ (Q x Q), the (i, 7) entry of Q/Q
is either (g;;, ¢;;) or (1,0).

3. IDEMPOTENT OF INTUITIONISTIC FUZzY MATRIX

In this section, we examine the reflexive and transitive IFMs and obtain some
theorems. Then we use Min-Min operator and derive some results.

Theorem 3.1. If Q is an n x n reflexive and transitive IFM, then

(D (Q/Q)*
(2) ST # Q for any n x n IFMs.

Proof. Since S = <S”,Sl’j> Q/Q, clearly S& = <SI(JK, A > (Q/Q), (Q/Q)T =
(Q/Q)V,(Q/Q)* V-V (Q/Q)" " # Q.

We have to prove that

Q#(Q/Q)V(Q/Q)V -V (Q/Q)"
That is (¢;;, ¢;;) = (S (K) g () ) forsome K = (1 < K <n-—1)and

’Lj ? 1]

<SIJ7S'ZJ> qZ]7q'Lj <\/ diK 7A\ QK] ) /\ qu \/QK] > - <170>
K=1 K=1
That is

<qij>%{j> = <\/ QZK/\QK] ) /\ qZKVQK] >
K=1

K=1
Thus, we get ST #£ Q. d

Example 1. Let ) be the following reflexive and transitive intuitionistic fuzzy ma-
trix
(1,00 (0.3,0.4) (1,0)
Q= (1,0) (1,0)  (1,0) |,
(0.3,0.4) (0.3,0.4) (1,0)
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(1,00 (0.3,0.4) (1,0)
Q X Q: <1a0> <170> <1>0> :QQ-
(0.3,0.4) (0.3,0.4) (1,0)
This implies Q = Q* is idempotent. Now Q/Q = Q < (Q x Q),
(1,0) (1,0) (1,0)
Q/Q=1(1,0) (1,00 (1,0) [,
(1,0) (1,0) (1,0)
(Q/Q)* = (Q/Q) V (Q/Q)* v (Q/Q) and (Q/Q)* is unit matrix. Therefore,
Q#(Q/Q)" =(Q/Q) VvV (Q/Q)*V(Q/Q)’.

Remark 3.1. Let () and S as Min-Min product then () be an n x n reflexive and
transitive IFM then:

(D (Q/Q)" # s
(2) ST #Q for any n x n IFMs.

(1,0)  (0.3,0.4)

(1,0)
Example 2. Let Q = | (1,0) (1,00 (1,0) |,
(0.3,0.4) (0.3,0.4) (1,0)

(1,0)  (0.3,0.4) (1,0) (1,0)  (0.3,0.4) (1,0)
QeQ =1 (1,0) (1,0) (1,0 (1,0) (1,o)  (L,0) |,
(0.3,0.4) (0.3,0.4) (1,0)) \(0.3,0.4) (0.3,0.4) (1,0)
(1,0)  (0.3,0.4) (1,0)
Q? = (1,0) (1,0  (1,0) | <@,
(0.3,0.4) (0.3,0.4) (1,0)
Q/Q=0Q & (QeQ),

(1,00 (0.3,0.4) (1,0) (0.3,0.4) (0.3,0.4) (0.3,0.4)
Q/Q=1 (1,0 1,00 (@0 | <€ @wo (03,04 (1,0
(

0.3,0.4) (0.3,0.4) (1,0) (0.3,0.4) (0.3,0.4) (0.3,0.4)
(1,0) (1,0) (1,0)

= [ (1,0) (1,00 (1,0)],
(1,0) (1,0) (1,0)
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(Q/Q)T =(Q/Q)V(Q/Q)* V(Q/Q). So, (Q/Q)* is unit matrix. Therefore,
Q#(Q/Q) =(Q/Q)V(Q/Q)*V (Q/Q)*.

Theorem 3.2. Let () be an n x n reflexive and transitive matrix. Then,

() Q#S=Q/Q.
(2) ST#£Q foranyn xnIFM Q/Q = S/Q.

Proof. Let F = (fi;, fi;) = Q/Q G = (gij, 9;;) = S/Q. Then:

n n
<f1]7f1]> qz]uqz] ( QlK/\QK] ) /\ QzK\/QK] ) )

K=1 K=1

(9ij» Giy) = (814, 835) (\/ (sirc A arci)s \ (shxe V q;q>> :

K=1 K=1
(1) = (2): Suppose that Q # S = Q/Q. So that (g, ¢i;) # (sij,5i;) = (fij, fij)
(a) First we show that (fi;, fi;) < (gij, gi;)-
Let (fi, f;) < (1,0), then (fy, fi;) # (9i,9;;) < (1,0). So that
<8ij73§j> # <Qij7q1/j> and

(\/ (i, i) I\ (o ) (@7, 4iy)-
K=1 K=1

Since (¢ix, qlxc) > (Sik, s.;) We have

(\/ (sik N qK;), /\ ZK\/QK] > = <Qz‘jvq£j>'

K=1 K=1

3

Thus

n

<9¢j7gz/g> (Sijs s U <\/ sik N\ QK /\ Six V C]}g) .

K=1 K=1
So that <fij, fl/]> > <gij> gij>'

(b) Next we show that (g;;, gi;) < (fij, fi;)-
Let (g5, 9i;) = (1,0), then (g5, gi;) = (si5,5;) < (1,0) and hence

(\/ sire N Qij) (s V q}<j>> = (ij qgj>'

K=1 K=1



1676 K. LALITHA AND T. MUTHURAJI

Recall that

<fl]7f1/]> <q2j7qU (\/ qiK /\quu /\ qu quj)

K=1 K=1

<SZ]7 ’,L]> 7£ <QZJ7sz>
Since (s, s;;) = (1,0), we have <qij7qij> < (1,0). We shall show that if

<\/ Gix N, [\ (G V di; ) = (a5, %i5) < (1,0).

2
So that (¢ix(1), Gix 1)) = (45> ¢i;) and <qu(1)v qig(zl)>

Then, since F' = S, we have
<fiK(l)7 f{K(1)> a <qij7QQj>‘

Further more ( fix (1), {K(1)> = (qix ), QQK(D), since (gix (1), q;K(1)> = (Qij» @ij) -
Thus,

<Qij7qZ/'j> = (\/ (Gix N arK@)), /\ Gk V QKK(1 > < (sik (1), S;K(1)>'
K=1

= (i, ¢;) for some K (1).

K=1

Therefore

<QiK(2)7 qu(2)> = <Qij7 Q7€j>7 <QK(2)K(1)a C]}((z);{@)) = <Qij, q£j>7
(a5 4”) = (45> 4i;) < (1,0) for some K (2). Since (g1, @i (1)) = (¢is: @)
and < )K(l)aq/]((Q)K(l)> = <QZ]7q'Zj>J we have <QK(2)]7Q/K(2)3> - <qZ]7q;]>7 SO
that <SiK(2)7 S;K(2)> > <Qij7 q;]> Since

n n
<\/ (sic Arcs)s [\ (si V T/Kj>> = (Qij, @i5) < (i, 53;)-
K=1 K=1

By continuing the same process, we get (qf]”), qu( )> < (1,0). That is contra-
diction. Since () is idempotent. *. Q/Q = S/Q.
U

Example 3. 5/Q =S £ (S x Q)

(1,0)  (0.3,0.4) (1,0)
Q: <170> <170> <170>
<O.3,0.4> <0.3,0.4> <1,0>
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(1,0) (1,0) (1,0)
S=Q/Q=[(1,0) (1,0) (1,0)
(1,0) (1,0) (1,0)
(1,0) (1,0) (1,0) (1,0)  (0.3,0.4) (1,0)
SxQ= (1,0 (1,00 (1,0 (1,0)  (1,0)  (1,0)
(1,0) (1,0) (1,0)/ \(0.3,0.4) (0.3,0.4) (1,0)
(1,0) (1,0) (1,0)
= [ (0 (1,0 (1,0
(1,0) (1,0) (1,0)
S/Q =5 (SxQ)
(1,0) (1,0) (1,0) (1,0) (1,0) (1,0)
= @0 o @o| & @o (10 @0
(1,0) (1,0) (1,0) (1,0) (1,0) (1,0)
(1,0) (1,0) (1,0)
S/Q: <1>O> <170> <170>
(1,0) (1,0) (1,0)

Therefore Q/Q = S/Q.

Remark 3.2. Let ) and S as Min-Min product then () be an n x n reflexive and
transitive IFM then

(D Q+#S=0Q/Q.

(2) ST#Q foranyn xnIFM Q/Q = S/Q.

)
(1,0)  (0.3,0.4) (1,0)

Let Q = (1,0) (1,0)  (1,0) | . Then
(1,0)

(0.3,0.4) (0.3,0.4) (1,
(1,0) (1,0) (1,0)
S=Q/Q= ((1,0> (1,0) <1,0>)
(1,0) (1,0) (1,0)
(1,0) (1,0) (1,0) (1,0)  (0.3,0.4) (1,0)
SeQ = (<1,0> (1,0) (1,0>)( (1,0) (1,0) <1,0>)
(1,0) (1,0) (1,0)/ \(0.3,0.4) (0.3,0.4) (1,0)
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(0.3,0.4) (0.3,0.4) (1,0)
= 1(0.3,04) (0.3,0.4) (1,0)
(0.3,0.4) (0.3,0.4) (1,0)

So, S/Q=S5E SeQ

(1,0) (1,0) (1,0) (0.3,0.4) (0.3,0.4) (1,0)
= [ @0 (10 (1,0 |E 03,04 (03,04 (1,0
(1,0) (1,0) (1,0) (0.3,0.4) (0.3,0.4) (1,0)
(1,0) (1,0) (1,0)
= | (1,0) (1,0) (1,0)
(1,0) (1,0) (1,0)
Therefore Q/Q = S/Q.
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