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Abstract: The purpose of the dissertation is to study fuzzy and Intuitionistic fuzzy sets and also give basic relations of
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1. INTRODUCTION

After the introduction of fuzzy sets by Zadeh [5]. The concept of intuitionistic fuzzy set was introduced by Atanassov [1] as the
generalization of the notation of fuzzy set. In this paper, we discuss further properties of intuitionistic fuzzy sets of necessity and
possibility operators are discussed.

2. PRELIMINARIES
Definition 2.1- Fuzzy Set:

Let S be a Semigroup and F be a “fuzzy” and let f be a subsemigroup. A function f from S to the unit interval [0,1] is called
a fuzzy set of S. Let F(S) denote the set of all fuzzy sets in S.

(or)
Non crisp sets are called fuzzy set. In Fuzzy set the membership function takes the value [0,1]
Definition 2.2- Intuitionistic Fuzzy sets:

Intuitionistic fuzzy sets are sets whose elements have degrees of membership and non-membership function. An
Intuitionistic fuzzy set A is a non empty set X is an object having the form A= {<X,/JA(X),VA(X) | x e E>}and satisfies

0< 1, (X)+v,(x) 1.

Definition 2.3- Basic Operations and Relations over Intuitionistic Fuzzy Sets:

ACSB iff (Vx € E)(ua(¥)= up(X) and v, (X)= vz (X)) 2.1)
ADB iff BCA (2.2)
A= B iff (vx € E)(ua(x)= up(x) and v, (x)= vz(x)) (2.3)
ANB = {(x,min(u,(X).u5(x)) .Mmax(vs (X),vp(x)))IxeE} (2.4)
AUB = {{x,min(us(x).up(x)) max(v, (x),vs(x)))xeE} (2.5)
A+B = {(x, () tup(X)-1a(up (X).va (XJvp(X))IXeE} (2.6)
AB = {{x, na(up(X).va(X)+vp (X)—va (x)vp(x)))IXeE} 2.7)
A@B = {<x’ uA<x>;uB(x>,vA(x);vB(x>) e E} 29)

Definition 2.4- Necessity operator of Intuitionistic Fuzzy:

For every IF Set A is called the necessity operator, then it defined as follows

A= {% ()1 — 1, (X)) x € E}
Definition 2.4- Possibility operator of Intuitionistic Fuzzy:

For every IF Set A is called the possibility operator, then it defined as follows
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0A={(Xx1-v,(X),va(X))/x € E}

3. PROPERTIES BASED ON NECESSITY AND POSSIBILITY OPERATORS
Theorem 3.1

For every two Intuitionistic fuzzy sets A and B :

Prove that C(AUB)=CUAULB

Proof:
LHS (AUB) =1 ({(x, max (s, (X), 225 (X)), min(v, (%), v (X)) / x € E})

= {(% max (2, (X), 225 (%))~ max(u2, (x), 415 () / x € E}

= {{% 224 (), MiN(L~ 12, ()1~ 25 () / x € E}

= (% 1 () 1= 115 () x € Ef — &)
RHS TA  ={x #,()1- 1, (X)) x e E}

B ={(% 5 (01— gz (X)) /X € EJ

AUB = {(xmax(u, () s (%)) min(L- 4, ()1 - 15 () / x < E}

= {(x a1 - 15 (X)) x € E} - @

From (1) and (2) we have L(AuB)=UAULB
Hence it completes the proof.

Theorem 3.2

Prove that o(4 + B)=0A0B

Proof:

A={xv, (%), 1 () x € EJ

B ={{x,v5 (X), 5 (X)) x € E}

A+B={{xv,(X), 11, ())/ x € E}+ {{X,v4 (), 115 (X)) x € E}

o A+ B)={(x,vA() = vg () = va(0vp(x), 1 = va() = Vg (x) + va()vp(x))|xeE}

O + B)= {(x, 1 = v4(x) = v (%) + v4(@)v (), va(x) + v (x) = va(e)vs (@)|x € E} (1)
0A={(x, 1 — v4(x), v, (x))|x € E}

0B={(x, 1 — v5(x), vp(x))|x € E}

0AOB={(x, (1 — v, (x))(1 = v(x)), va(x) + v5(x) — v4(x)v5(x))|x € E}

0A0B = {(x, 1 = v, (x) — v (x) + va (v (), va(x) + v (x) — va(X)vp(0))Ix € E} (2)
From (1) and (2) we have

O(4 + B)=0A0B

Hence it completes the proof.
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Lemma 3.3
Prove that o(A@B)=0A@0OB

Proof:

Let A@B = {(x, #A(x)‘;P-B(x)’VA(x);VB(x)> Ix € E}

O(A@B)- {(x, 4080 g _ (Maw sy 1y € g}

- {(x, P—A(x)‘;P-B(x)’Z_MA(x;_llB(x)) Ix € E} )
A = {0 (01— 1, () x € E}
B ={(% 15 ()1 - 125 (X)) / x € E}
DA@OB :{(x, MA(x)‘;“B(X)’1—|J.A(x)-;1—u3(x)> xe E}
:{(x’ #A(X)ZIJB(X)'Z_P‘A(x;_uB(x)> |x € E} (2)

From (1) and (2) we have
o(A@B)=0A@oOB

Hence it completes the proof

CONCLUSION

In this work, we have introduced two types of operators over intuitionistic fuzzy sets and some theorems are proved by using the
proposed operators.
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