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1. INTRODUCTION

The notion of intultionistic fuzzy sets (IFSs) was
introduced by Atanassov [1] as a generalizationof the notion
of Zadeh’s fuzzy sets [6]. Where fuzzy sets can be viewed as
IFSs, but not conversely. Atnassov in [1] said it with an

example. He also defined in [1,5] various operations on IFSs.

2. PRELIMINARIES

We given below some basic preliminaries.

Definition 2.1
If E is any set, a mapping

> [0,1]

My E
1s called a fuzzy subset of E.

Definition 2.2

Let A be a fuzzy subset of a set E. Then complement of
A is AS with membership function ui defined by
c
uA(x) = 1 - uA(x), VxeE.
Definition 2.3

Let a set E be fixed. An IFS A 1in E {s an obJject

having the form

A= <% w(xd, 7,(x) > | xeE }
where the functions B, : E—> [0,1] and 7, E—> {0,1]
define the degree of membership and the degree of non-

membership respectvely of the element x € E to the set A,
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which is a subset of E, and for every x € E :
0 = “A(X) + 7A(x) s 1.
Definition 2.4

If A and B are two IFSs of the set E, then

1A

AcCB iff (VxeE) ( uA(x) uB(x) and rA(x) z 7B(x) )

AD>B iff B c A.

>
]

B iff (vxeE) ( uA(x) = uB(x) and 1A(x) = 7B(x) )

A= { <x, (), m,(x) > | x €E }

>
>
w
]

{ < x, min( p,(x), (x)), max( 7,(x), 7,(x)) >|x € E }
A Mg A B

AUB = { < x, max( Ha(x), up(x)), minC 7,(x), p(x)) >|x € E }

>

+

e}
I

= { <x,uA(x) + pB(x) - uA(x).uB(x). 7A(x).7B(x)>|x e E)}
A.B= (< x;uA(x).uB(x). 7,(x) + 1g(x) - VA(x).wB(x) >| x e E}
oA = {<x, MA(x), 1 - uA(x) >| x e E}
O A

Obviously every fuzzy set has the form

{<x 1 -7, 7,(x) >| x € E }.

< > .
{ <x, uA(x), uAc(x) x € E}

In (1], Atanassov gave an example of an IFS which is
not a fuzzy set. From now onwards in this paper, by an IFS A we

shall mean the IFS ( A, “A' VA ), where the meaning is obvious.

3. INTUITIONISTIC FUZZY RELATIONS
Definition 3.1
Let X and Y be two sets. An intuitionistic fuzzy

relation (IFR) R from X to Y is an IFS of X x Y
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characterized by the membership function Mg and non-

membership function V- An IFR R from X to Y will be denoted

by R(X — Y ).
Definition 3.2
If A is an IFS of X, the sup-inf composition of the
IFR R (X ——> Y} with A is an IFS B of Y denoted by B = R o A,
and is defined by the membership function
“RoA(y) = X { uA(x) A uR(x.y) }
and the non-membership function

vROA(y) = : { vA(x) v vR(x,y) }, VyeY.

(where V = sup, A = inf).
Definition 3.3

Let Q (X —> Y) and R (Y —> 2Z) be two IFRs. The

sup-inf composition R o Q 1is an intuitionistic fuzzy relation

from X to 2,
defined by the membership function

uROQ(x,z) = ; { ﬂl(x,y) A vR(y,z) }

and the non-membership function
= A
pROQ(x.z) ’ { vQ(x,y) v vgly,2) }
¥(x,z) e Xx2Z and VyeYV.
Definition 3.4

An IFR R ( X —> X ) 1is saldto be

(1) reflexive : iff V x € X, ,pR(x.x) 1, and vR(x,x) = 0.
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(i1) symmetric : iff V¥ Xy, X, € X,
“R(xl' xz) = uR(xz, xl) and
vR(xl, x2) = vR(xz. xl).

Definition 3.5
If Ris an IFRon X x Y, its inverse R_1

on Y x X such that V (y,x) e Y x X

b (y,x) = p(xy) and
_1 _
YR (y,x) = vR(x,y).
Proposition 3.1
If R and S are two IFRs on X x Y and

respectively, then

-1 ,-1

) = R

(11) (SoR) ! = g1 o 7!

(i) (R

Proof : Ve pbove only (ii)

is an IFR

Clearly, SoR : X—>2 and R 0SS : Z—>X.

Now, u (z,x)

(SoR) ™!

¥ { uR(x.y) A us(y.z) }

= Vip _,(y,x) Au __(z,y) }
y gt st
\']
Yy

te _(zy) Ay —¢(y,x) 1}
S R

= uo_ _(z,x)
R 1.o S 1



27

Similarly we can show that

v 1(zx) = v _ _q (z,%)
(S o R) R 08

Hence proved.

Definition 3.6

An IFR Ron M x M 1is said to be transitive if Rz < R where
R2 = R o R and the notion of e " is as defined by
Definition 2.4.

Definition 3.7

The transitive closure of an IFR Ron M x M is R defined by
A
R = RURRUR U

where the operation of union is as defined in Definition 2.4.

Definition 3.8

An IFR R on M x M is called an intuitionstic fuzzy

transitive relation (IFTR) if R is reflexive and symmetric.

Definition 3.9

An IFR R on M x M is called an intuitionistic fuzzy

equivalence relation (IFER) if R 1is reflexive, symmetric and

transitive.
Proposition 3.2

If R is an IFTRon M x M and R1 is an IFER on M x M such

~ -~

that R ¢ Rl’ then R < R1 where R is the transitive

closure of R.

n
o>

]
oo

R a
Proof. R = U Rn < U R?
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Proposition 3.3

If R1 and R2 are two IFTRs on M x M, then R1 U R2’
—1 ~

R1 N R2, Rl and R1 are also IFTRs.

Proof : We prove only for R, U R,. We have V x € M
MR U R (x,x) Mg (x,x) V My (x, x)

2 1 2

v (x,x)

1
v, (x,x) A v (x,x)
Rl V] R2 R1 R2

=> .
R1 U R2 is reflexive

L}
p—

"
(@]

Again, V x1 , x2 € M

“Rl v R2(x VX, ) = uRl(xl,xz) ' uRz(xl,xz)
uRl(xz,xl) \' uRz(xz,xl)

= M UR (x VX )

1 2
Similarly, R v R2(x ' X, ) = R U R2(x2,x )
=> R, U R, is symmetric. Hence proved.

Proposition 3.4

If R isan IFTRon Mx M, then o R and ¢ R are also so.

Proof : Straight forward.
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