International Journal of Mathematical Archive-5(12), 2014, 126-129
@I MA Available online through www.ijma.info ISSN 2229 - 5046

GENERALIZED A*-CLOSED SETS IN INSTUITIONISTIC FUZZY TOPOLOGICAL SPACES
IN. Murugavalli* and 2A. Pushpalatha

1Department of Mathematics,
Sri Eshwar College of Engineering, Coimbatore-641 202, Tamil Nadu, India.

2Department of Mathematics,
Government Arts College, Udumalpet-642 126, Tamil Nadu, India.

(Received On: 06-12-14; Revised & Accepted On: 31-12-14)

ABSTRACT

In this paper, we introduce the new notion Instuitionistic fuzzy generalized A"-closed sets and Instuitionistic fuzzy
generalized A™-open sets in Topological space. We study some of their basic properties.
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INTRODUCTION

In 1965, Zadeh [8] introduced fuzzy sets and in 1968, Chang [3] introduced fuzzy topology. After the introduction of
fuzzy set and fuzzy topology, several authors were conducted on the generalization of this notion. The notion of
intuitionistic fuzzy sets was introduced by Atanassov [2] as generalization of fuzzy sets. In 1997, Coker [4] introduced
the concept of intuitionistic fuzzy topological spaces. Now, we introduce the concept of Instuitionistic fuzzy
generalized 1."-closed sets and Instuitionistic fuzzy generalized A"-open sets in Topological space and study some of
their properties.

. PRELIMINARIES

Definition 1.1 [1]: Let X be a nonempty fixed set. An intutionistic fuzzy set (IFS) A in X is an object having the form
A= {Kx, uAK), vA(X)>:XEX}, where the function pa : X— [0,1] and v o1 X— [0,1] denotes the degree of
membership pa(x) and the degree of non membership ya(X) of each element xeX to the set A respectively and 8 p A
(x)+ va (X) < 1 for each x€ X.

Definition 1.2 [1]: Let X be a non empty fixed set. Let A and B be the intuitionistic fuzzy sets in the form
A = {<x, pa(x), va(X) >: X€ X} and B = {<x, pg(x), vg(X) > : X€ X} Then

(@) A=B if and only if pa(X) < p(x) and va(X) > vg(x) for all xeX

(b)) A=Bifandonlyif AS Band BSC A

() A= {<x, VA®K), uAX) >/xEX}

(d) ANB = {<x, pa(X) A pa(x), va(X) v vg(X)>/ X€ X}

() AUB = {x, pa(X) v ps(x), va(X) A vg(X)> / XEX}

() 0={<x,0,1>/xex}and 1={<x, 1, 0>/ xeX} are respectively the empty set and the whole set of X.

Definition 1.3 [4]: An intuitionistic fuzzy topology (IFT) on X is a family t of intuitionistic fuzzy topology sets in X
satisfying the following axioms.

(i) 0~,1~€1

(i) G; N Gy e tforany G, G, €1

(iii) U Gi € 1 for any family {Gi/i € I} S1.

In this case the pair (X, 1) is called an intuitionistic fuzzy topological space and each intuitionistic fuzzy set in t is
known as an intuitionistic fuzzy open set (IFOS) in X.

Corresponding Author: IN. Murugavalli* 1Department of Mathematics,
Sri Eshwar College of Engineering, Coimbatore-641 202, Tamil Nadu, India.
International Journal of Mathematical Archive- 5(12), Dec. — 2014 126



http://www.ijma.info/�

N, Murugavalli* and 2, Pushpalatha /
Generalized A -Closed Sets In Instuitionistic Fuzzy Topological Spaces / IIMA- 5(12), Dec.-2014.

Definition 1.4 [4]: The complement A® of an intuitionistic fuzzy open set A in an intuitionistic fuzzy topological space
(X, 7) is called intuitionistic fuzzy closed set (IFOS) in X.

Definition 1.5 [4]: Let (X, 1) be in intuitionistic fuzzy topological space and A = {< x, p A(x), vA(X)>:xEX} be
an intuitionistic fuzzy set in X. Then the intuitionistic fuzzy interior and the intuitionistic fuzzy closure are defined by
cl(A) = N{K /K is an intuitionistic fuzzy closed sets in X and A =K}

int(A) = U {G /G s an intuitionistic fuzzy open sets in X and GE A}.

Remark 1.6 [4]: For any intuitionistic fuzzy set A in (X, t) we have
(i) cI(A°) = [int(A)]°,

(i) int(A°) = [cl(A)]°,

(iii) A'is an intuitionistic fuzzy closed in X & cl(A) = A

(iv) A is an intuitionistic fuzzy open set in X & int(A) = A

Definition 1.7: An intuitionistic fuzzy set A of an intuitionistic fuzzy topological space (X, 1) is called

(i) intuitionistic fuzzy generalized closed set (IFGCS) [7] (intuitionistic fuzzy g — closed) if cl(A)= U whenever
A < U and U is intuitionistic fuzzy open

(ii) intuitionistic fuzzy g—open set (IFGOS) [7] if the complement of an intuitionistic fuzzy g—closed set is called
intuitionistic fuzzy g - open set.

(iii) intuitionistic fuzzy semi open set (IFSOS) [5]( resp. intuitionistic fuzzy semi closed SET (IFSCS)) if there
exists an intuitionistic fuzzy open set U (resp. intuitionistic fuzzy closed) such that USAScl (U)
(resp. int (U) S ASU).

(iv) intuitionistic fuzzy A-closed set (IFACS)[6] if AD cl(U) whenever ADU and U is intuitionistic fuzzy open in
X.

Remark 1.8 [7]: Every intuitionistic fuzzy closed set [7] (intuitionistic fuzzy open set) is intuitionistic fuzzy g-closed
(intuitionistic fuzzy g- open set) but the converse may not be true.

Il. GENERALIZED A"-CLOSED SETS IN INSTUITIONISTIC FUZZY TOPOLOGICAL SPACES

In this section, we introduce the concept of Instuitionistic fuzzy generalized 1"-closed sets in topological spaces and
study some of its properties.

Definition 2.1: An intuitionistic fuzzy set A of an intuitionistic fuzzy topological space (X,t) is called an Instuitionistic
fuzzy generalized A."-closed set (IFGA"CS) in X if A > cl(G) whenever A > G and G is IFGOS in X.

Theorem 2.2: Every intuitionistic fuzzy closed set is Instuitionistic fuzzy generalized A."-closed set but not conversely.

Proof: Let A be an intuitionistic fuzzy set in IFTS (X, 1). Let G be an IFGOS in X such that ASG. Then cl(A) o cl(G).
But cl(A) = A. Therefore A o cl(G) and hence A is Instuitionistic fuzzy generalized A *-closed set in X.

The following example shows that the converse of the above theorem need not be true.

Example 2.3: Let X = {a, b} and t = {0, U,1_} be an IFT on X where U = < X, (0.5, 0.5), (0.3, 0.4)>. Then the
IFSA=<x, (0.5, 0.5), (0.4, 0.2) > is IFGA"CS but not IFCS.

Theorem 2.4: If A and B are IFGA"CS in a IFTS (X,1), then A n B is an IFGA"CS.

Proof: Let A n B o G, where G is IFGOS.
=AD>GBoG
= A > cl(G), B o cl(G), since A & B are IFGA."CS.
=AnNnB2ocl(G)
= AN BisIFGA"CS.

Remark 2.5: If A and B are < x, (0.5, 0.5), (0.3, 0.4)> in X, then their union is also IFGA"CS in X as seen from the
following example.
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Example 2.6: Let X ={a, b} and U, A and B be the IFT of X defined as follows:
U =<, (0.5 0.5), (0.5 0.4)> A= <X, (0.4,05), (0.6,0.5)>; B= < x, (0.4,0.3), (0.6,0.4)>. Let t = {0~, U, 1~} be
IFT on X. Now A and B are IFGA"CS. Then AUB is also an IFG1"CS

Theorem 2.7: Every intuitionistic fuzzy generalized closed set is Instuitionistic fuzzy generalized 1."-closed set but not
conversely.

Proof: Let A be an intuitionistic fuzzy closed set in IFTS (X,t). By theorem 2.2 and Remark 1.8. It follows the
theorem.

Example 2.8: Let X = {a, b} and t = {0~, U, 1~} be an IFT on X where U = < x, (0.5, 0.6), (0.5, 0.4)>. Then the
IFS A =<x, (0.4, 0.5), (0.6, 0.5)> is IFGA"CS but not IFGCS.

Theorem 2.9: Every intuitionistic fuzzy A closed set is Instuitionistic fuzzy generalized A"-closed set but not
conversely.

Proof: Let A be an intuitionistic fuzzy set in IFTS (X,t). Let G be an IFGOS in X such that AoG. Since A is
IFACS, A o cl(G) and hence A is is Instuitionistic fuzzy generalized 1 -closed set in X.

Example 2.10: Let X = {a, b} and t = {O~, U, 1~} be an IFT on X where U = < x, (0.5, 0.5), (0.5, 0.3)>. Then the
IFSA=<x, (0.5, 0.5), (0.5, 0.2)> is IFGA"CS but not IFACS.

Remark 2.11: The concepts of IFGA"CS and IFSCS are independent as seen from the following examples.

Example 2.12: Let X = {a, b} and t = {O~, U, 1~} be an IFT on X where U = < x, (0.5, 0.5), (0.5, 0.2)>. Then the
IFSA=<x, (0.5, 0.5), (0.5, 0.4)> is IFGA"CS but not IFSCS.

Example 2.13: Let X = {a, b} and © = {O~, U, V, 1~} be an IFT on X where U = < x, (0.5, 0.5), (0.3, 0.5)> and
V =<x, (0.5,0.5), (0.4, 0.5)>. Then the IFS A = < x, (0.5, 0.5), (0.3, 0.5) > is not IFGA"CS but IFSCS.

From the above results, we get the following implications.

IFGCS IFACS

IFCS ——» IFGA'CS 4_'_> IFSCS

111 GENERALIZED A"-OPEN SETS IN INSTUITIONISTIC FUZZY TOPOLOGICAL SPACES

In this section, we introduce the concept of intuitionistic fuzzy generalized A"-open sets and study some of its
properties.

Definition 3.1: An instuitionistic set A of an intuitionistic fuzzy topological space X is called intuitionistic fuzzy
generalized \."-open set (IFGL"OS) if A%is intuitionistic fuzzy generalized A"-closed set (IFGA"CS) in X.

Theorem 3.2: An instuitionistic set A of an intuitionistic fuzzy topological space X is intuitionistic fuzzy generalized
2."-open set if and only if A — int(F) whenever A c F and F is IFGCS in X.

Proof: Assume that A is IFGA"OS and F is a IFGCS in X such that A c F.
= Ao F°
= A°> cl(F%), since A% is IFGL"CS.
= A°o (int(F))°
= A cint(F)

Conversely assume that A c int(F) whenever A c F and F is IFGCS in X. We have to prove that A is IFGL"CS in X.
Let A°S G, where G is IFGOS in X. Then A c G°, which implies A c int(G®) by our hypothesis.

= A c (cl(G))", since (cl(G))® = int(G°)

= Ao cl(G)

= A’is IFGA'CS. Thus A is IFG). OS.
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Theorem 3.5: If A and B are IFGA 0OS in X, then A U B is also an IFGA"OS in X.

Proof: Assume that A and B are IFGL"OS in X. Then A®and B® are IFGAL'CS in X and so A° n B® = (A U B)° is
IFGA"CS. Thus A U B is IFGL"0S in X.

Remark 3.6: If A and B are IFGL"OS then their intersection, A N B is also an IFGA OS as seen from the following

example.

Example 3.7: Let X = {a, b} and U, A and B be the intuitionistic fuzzy sets of X defined by. U = {<a, 0.5, 0.5>, <b,
0.5, 0.3>}, A = {<a, 0.5, 0.5>, <b, 0.3, 0.5>} and B = {<a, 0.5, 0.5>, <b, 0.4, 0.5>}. Let © = {~0, ~1, U} be
intuitionistic fuzzy topology on X. Then A and B are IFGA"0S in (X, 1). But A N B is IFGL'CS
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