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ABSTRACT

In this paper, we define and study new class of Intuitionistic fuzzy closed sets called Intuitionistic fuzzy g**p- closed
sets in Intuitionistic fuzzy topological space. The study centres around general properties of IFg**p- closed sets.
Furthermore, we study the relationships of IFg**p- closed set with already defined IFCSs in IFTS. We also introduce
the concept of IFg**p- open sets.
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1. INTRODUCTION

L. A Zadeh [18] introduced the concept of fuzzy set. And C. L. Chang [4] established a generalization of Fuzzy Sets in
the topological space as Fuzzy Topological Space. The concepts of intuitionistic fuzzy set and intuitionistic fuzzy
topology were introduced by Atanassov [2] and Coker [5] respectively.

In this paper we, introduce the concept of Intuitionistic fuzzy g**p closed (open) sets in Intuitionistic fuzzy topological
space and study some general properties of IFg**pC (IFg**pO) sets. Also, we discuss the relationship between these
sets with other existing Intuitionistic fuzzy closed and open sets.

Il. PRELIMINARIES

Definition 2.1: [2] An intuitionistic fuzzy set (IFS) A is an object having the form A = {(x, pa(x), va(X)): X€X}where
the functions pa: X — [0,1] and va: X — [0,1] denote the degree of membership (namely pa(x)) and the degree of non-
membership (namely va(x)) of each element xeX to the set A, respectively, and 0 < pa(x) + va(X)< 1 for each xeX. An
intuitionistic fuzzy set A in X is simply denoted by A =(X, pa, va) instead of denoting A = {(x, pa(x), va(x)): XxeX}.

Definition 2.2: [2] Let A and B be two IFSs of the form A = {(x, pa(x), va(X)): X€X} and B = {(x, ps(x), va(X)):
X€eX}.Then,

(@) ACSB if and only if pa(X) < pug(x) and va(x) > va(x) for all x € X,

(b) A=Bifandonly if ASB and A2B,

(€) A°={(x, va(x), pa(x)): xeX},

(d) AUB = {(x, pa(X)Vug(x), va(X)Avg(X)): XEXE,

(&) ANB = {(x, HA(X)/\LLB(X), vA(X)VvB(Xl): XEX}.
The intuitionistic fuzzy sets 0 = (x, 0, 1) and 1 = (x, 1, 0) are respectively the empty set and the whole set of X.
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Definition 2.3: [5] Anintuitionistic fuzy topology (IFT) on X is a family t of IFSs in X satisfying the follo wing
axioms:

> 0,1er,

»  M; N M;€ 1 for any My, M;€ 1,

» U M, € 1 for any family {M; :i€ I}€ 1.
In this case the pair (X, 1) is called an intuitionistic fuzzy topological space (IFTS) and any IFS in t is known as an
intuitionistic fuzzy open set (IFOS) in X. The complement A° of an IFOS in an IFTS (X, 1) is called an intuitionistic
fuzzy closed set (IFCS) in X.

Definition 2.4: [5] Let (X, 1) be an I[FTS and A = (x, pa(X), va(X)) be an IFS in X. Then the intuitionistic fuzzy interior
and intuitionistic fuzzy closure are defined by

o lint(A)=u {G/Gisan IFOSin X and GEA},

e Icl(A)=N{K/KisanIFCSin X and A € K}.
It is to be noted that for any IFS A in (X, 1), we have Icl(A°) = (lint(A))° and lint(A°) = (Icl(A))".

Proposition 2.5: [5] For any IFSs A and B in (X, t), we have
(1) lint(A)c A
(2) Aclcl(A)
(3) AisanIFCSin X< Icl(A)= A
(4) AisanIFOS in X < lint(A) = A
(5) AcB=lint (A) < lint(B) and Icl (A) clicl(B)
(6) lint(lint(A)) = lint(A)
(7) lel(Icl(A)) = Icl(A)
(8) Icl(A u B) = Icl(A) ulcl(B)
(9) lint(AN B) = lint(A) N lint(B)

Proposition 2.6: [3] For any IFS A'in (X, 1), we have
(1) lint(0) =0 and Icl(0) =0
(2) lint(1) =1 and Iclg) =1
(3) (lint(A)))° = Icl(A°)
(4) (Icl(A))° = lint(A°)

Definition 2.7: [8] An IFS A = {(x, ua(X), va(X)): X € X}in an IFTS (X, 7) is said to be an
1) intuitionistic fuzzy semi closed set (IFSCS) if lint(Icl(A)) € A,
2) intuitionistic fuzzy pre closed set (IFPCS) if Icl(lint(A)) € A,
3) intuitionistic fuzzy a-closed set (IFaCS) if Icl(lint(Icl(A)) SA,
4) intuitionistic fuzzy regular closed set (IFRCS) if Icl(lint(A)) = A,

Definition 2.8: [17] An IFS A in an IFTS (X, 1) is said to be an intuitionistic fuzzy generalized closed set (IFGCS) if
Icl(A)<U whenever AcU and U is an IFOS in X.

Definition 2.9: [11] An IFS A in an [FTS (X, 1) is said to be an intuitionistic fuzzy o generalized closed set (IFaGCS)
if lacl(A)SU whenever ACU and U isan IFOS in X.

Definition 2.10: [15] An IFS A in an IFTS (X, 1) is said to be an in uitionistic fuzy g aeralized preclosed set
(IFGPCS) if IPcl(A) € U, whenever A < U and U is an IFOS in X.

Definition 2.11: [1] An IFS A in an IFTS (X, 1) is said to be an intuitionistic fuzzy generalized semi regular closed set
(IFGPRCS) if IPcl(A) < U whenever A € U and U is an IFROS in X.

Definition 2.12: [7] An IFS A in an IFTS (X, 1) is said to be an inu tionistic fuzy geeralized star closed set
(IFG*CS) if Icl(A) < U whenever A € U and U is an IFGOS in X.

Definition 2.13: [8]An IFS A in an IFTS (X, 1) is said to be an
1) intuitionistic fuzzy semi open set (IFSOS) if A< Icl(lint(A)),
2) intuitionistic fuzzy pre-open set (IFPOS) if A < lint(Icl(A)),
3) intuitionistic fuzzy a open set (IFaOS) if AC lint(Icl(lint(A))),
4) intuitionistic fuzzy regular open set (IFROS) if A = lint(Icl(A)).

Definition 2.14: [13] Let A = {(x, pa, va) be IFS in an IFTS (X, 7). Then the pre- interior and pre- closure of A are
defined as

IPint(A) =u{G / G isan IFPOS in X and G €A}, IPcl(A) = N{K / K is an [FPCS in X and ACK}.
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Result 2.15: [13] Let A be IFS in (X, 1), then
IPcl(A)=Aulcl(lint(A)) and IPint(A)=AnN lint(Icl(A))

L INTUITIONISTIC FUZZY G**P-CLOSED SET
In this section we introduce Intuitionistic fuzzy g**pre-closed sets and study some of their Properties.

Definition 3.1: An intuitionistic fuzzy set K of an intuitionistic fuzzy topological space (X, &) is called an intuitionistic
fuzzy g**p -closed if IPcl (K)S Q whenever KEQ and Q is intuitionistic fuzzy g*-open in X.

Example 3.2: Let X = {a, b} and intuitionistic fuzzy set M is defined as follows
M ={<a, (0.6,0.3) >, <b, (0.7,0.2) >}. Let £ = {0, M, T1}be an intuitionistic fuzzy topology on X. Then,
P={<a, (0.4,0.6) >, <b, (0.5 0.4) >} is intuitionistic fuzzy g**p- closed set.

Theorem 3.3: Every intuitionistic fuzzy pre- closed set is intuitionistic fuzzy g**p closed but not conversely.

Proof: Let K be intuitionistic fuzzy pre- closed set. Let K€U and U be intuitionistic fuzzy g*-open set in X. Since k is
intuitionistic fuzzy pre- closed set, we have K = IPcl(K). Hence IPcl(K) € U, whenever K€ U and U is intuitionistic
fuzzy g* open in X. Therefore,K is intuitionistic fuzzy g**p-closed set.

Example 3.4: Let X = {a, b} and intuitionistic fuzzy set P is defined as
P={<a (0.3,0.7) > <D, (0.2 0.8) >} Let £= {0, P,1}be an intuitionistic fuzzy topology on X.Then the intuitionistic
fuzzy set Q = {< a, (0.5,0.4) >, < b, (0.9,0.1) >} is intuitionistic fuzzy g**p- closed set. But Icl (lint(Q)) is not a
subset of Q. Therefore, Q is not an intuitionistic fuzzy semi- closed set.

Theorem 3.5: Every intuitionistic fuzzy closed set is intuitionistic fuzzy g**p-closedbut not conversely.

Proof: Let A be intuitionistic fuzzy closed set. Let A € U and U be intuitionistic fuzzy g*-open set in X. Since A is
intuitionistic fuzzy-closed set we have A= Icl(A).But IPcl(A) SIcl(A), therefore, IPcl(A) € U, whenever A< Uand U
is intuitionisticfuzzy g*-open in X. Hence A is intuitionistic fuzzy g**p-closed set.

Example 3.6: Let X = {a, b} and intuitionistic fuzzy set P is defined as P = {< a, (0.3, 0.7) >, < b, (0.2, 0.8) >}.
Let £ = {0, P, T} be an intuitionistic fuzzy topology on X.

Then the intuitionistic fuzzy set Q ={<a, (0.2, 0.8) >, <b, (0.2, 0.85) >}. is intuitionistic fuzzy g**p —closed set. But
Icl(Q) # Q, therefore, it is not intuitionistic fuzzy closed.

Theorem 3.7: Every intuitionistic fuzzy a-closed set is intuitionistic fuzzy g**p closed but not conversely.

Proof: Let A be intuitionistic fuzzy a-closed set. Let A € U and U be intuitionistic fuzzy g*-open set in X. We know
that every o closed set is pre closed set. By Theorem 3.3, Every intuitionistic fuzzy pre closed set is IFg**p closed
set. Therefore, A is intuitionistic fuzzy g**p-closed set.

Example 3.8: Let X = {a, b} and £= {0, P,1} be an IFTS on X, where P = {< a, (0.3, 0.6) >, < b, (0.2, 0.7) >}. Then,
the IFSQ = {< a, (0.8, 0.2) >, < b, (0.9, 0.1) >} is an IF g**p-closed set. But Icl (lint(Icl(Q)))£Q. Therefore, Q is not
IF a-closed set.

Theorem 3.9: Every intuitionistic fuzzy regular-closed set is intuitionistic fuzzy g**p-closed but not conversely.

Proof: Let A be intuitionisticfuzzy regular closed set. We know that every intuitionistic fuzzy regular closed set is
intuitionistic fuzzy closed set. Then, by Theorem 3.5, we get A is intuitionistic fuzzy g**p- closed set.

Example 3.10: Let X = {a, b} and intuitionistic fuzzy set P is defined as P = {< a, (0.3, 0.7) >, < b, (0.2, 0.7) >}.
Let £ = {0, P, T}be an intuitionistic fuzzy topology on X.

Then, the intuitionistic fuzzy set A = {< a, (0.85, 0.15) >, < b, (0.8, 0.2) >} is intuitionistic fuzzy g**p- closed set. But
Icl(lint (A)) # A, therefore, it is not intuitionisticfuzzy regular-closed set .

Theorem 3.11: Every intuitionistic fuzzy g*-closed set is intuitionistic fuzzy g**p-closed but converse is not true.
Proof: Let A be intuitionistic fuzzy g*-closed set. Let AS U and U be intuitionistic fuzzy g*-open set in X.By

definition of intuitionistic fuzzy g*-closed set, cl(A) < U. Note that IPcl(A) < cl(A) is always true. Now we have
IPcl(A) € U, whenever AC U, U is IFg*- closed set. Hence A is intuitionistic fuzzy g**p-closed set.
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Example 3.12: Let X = {a, b} and intuitionistic fuzzy set G is defined as G = {< a, (0.5, 0.3) >, < b, (0.7, 0.2) >}.
Let £ = {0, G, T}be an intuitionistic fuzzy topology on X. Then the IFS S = {< a, (0.3, 0.7) >, < b, (0.4, 0.6) >} is
intuitionistic fuzzy g**p —closed set. Then take an intuitionistic fuzzy g*-open set M= {<a, (0.7,0.3) >, <b, (0.8, 0.2)
>}. Now Icl(S) € M. Therefore, S is not an intuitionistic fuzzy g*-closed.

Theorem 3.13: Every intuitionistic fuzzy g**p-closed set is IFGP-closed but converse is not true.

Proof: Let A be intuitionistic fuzzy g**p-closed set. Let A< U and U be intuitionistic Fuzzyopen set in X. Since every
intuitionistic fuzzy open set is intuitionistic fuzzy g*- open set, U is intuitionistic fuzzy g*- open set such that Ac U.
Now by definition of intuitionistic fuzzy g**p-closed set IPcl(A) € U. We have IPcl(A) €U whenever AcU and U is
intuitionistic fuzzy open in X. Therefore, A is IFGP-closed set.

Example 3.14: Let X = {a, b} and intuitionistic fuzzy set P is defined as P = {< a, (0.3, 0.7) >, < b, (0.2, 0.7) >}.
Let &= {0, P, T}be an intuitionistic fuzzy topology on X. Then the intuitionistic fuzzy set M = {< a, (0.5, 0.4) >, < b,
(0.4, 0.6) >} is IFGP- closed but it is not intuitionistic fuzzy g**p-closed.

Theorem 3.15: Every intuitionistic fuzzy g**p-closed set is IFGPR —closed but converse is not true.

Proof: Let A be intuitionistic fuzzy g**p-closed set. Let A < U and U is intuitionistic fuzzyregularopen sets in X.
Since every intuitionistic fuzzy regular open set is intuitionistic fuzzy g*- open set, U is intuitionistic fuzzy g*- open set
such that A cU. By definition of intuitionistic fuzzy g**p-closed sets IPcl(A) < U. We have IPcl(A)< U, whenever A
c U and U is intuitionistic fuzzy regular open in X. Therefore, A is IFGPR- closed set.

Example 3.16: Let X = {a, b} and intuitionistic fuzzy set P is defined as P = {< a, (0.6, 0.3) >, < b, (0.7, 0.2) >}.
Let &= {0, P, T}be an intuitionistic fuzzy topology on X. Q = {<a, (0.7,0.2) >, < b, (0.7, 0.2) >} is IFGPRCS.

Let P = {< a, (0.7, 0.2) >, < b, (0.8, 0.2) >}. Then P is an IFg*0S. Also, QSP,IPcl(Q) =1¢ P. Hence Q is not
IFg**pCS.

Theorem 3.17: Every intuitionistic fuzzy g**p-closed set is intuitionistic fuzzy GSP-closed but converse is not true.
Proof: Let A be intuitionistic fuzzy g**p-closed set. Let AC U and U be intuitionistic fuzzyopen set in X. Since every
intuitionistic fuzzy open set is intuitionistic fuzzy g*-open, U is intuitionistic fuzzy g*-open set. Now by definition of
intuitionistic fuzzy g**p-closed set, IPcl(A) cU. Note that ISPcl(A)SIPcl(A) is always true. We have ISPcl(A)cU
whenever A € U and U is intuitionisticfuzzy open in X. Therefore, A is intuitionistic fuzzy GSP-closed set.

Example 3.18: Let X = {a, b} and £ ={0, P,1}be an intuitionistic fuzzy topology on X, where, P = {< a, (0.6, 0.4) >,
<b, (0.75, 0.2) >}. Then, Q = {< a, (0.7, 0.2) >, < b, (0.7, 0.2) >} is IFGSP-closed but it is not intuitionistic fuzzy
g**p- closed.

Remark 3.19: IFSCS and IFg**pCS are independent

Example 3.20: Let X={a,b}. Let £= {0, P, T} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.65) >,
<b, (0.2,0.7) >}. Consider an IFS W= {< a, (0.4, 0.6) >, < b, (0.3, 0.65) >}. Then W is IFSCS but not IFg**pCS.

Example 3.21: Let X= {a, b}. Let £ = {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.65)
>, <b, (0.2, 0.7) >}. Consider an IFS W= {< a, (0.2, 0.8) >, < b, (0.2, 0.85) >}. Then W is IFg**pCS but not IFSCS.

Remark 3.22: IFGCS and IFg**pCS are independent.

Example 3.23: Let X= {a, b}. Let £= {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.6) >,
<b, (0.2, 0.8) >}. Consider an IFS W= {< a, (0.2, 0.8) >, < b, (0.1, 0.9) >}. Then W is IFg**pCS but not IFGCS.

Example 3.24: Let X= {a, b}. Let £ = {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.65)
>, <b, (0.2,0.7) >}. Consider an IFS W= {< a, (0.5, 0.5) >, < b, (0.6, 0.4) >}. Then W is IFGCS but not IFg**pCS.

Remark 3.25: IFGaCS and [Fg**pCS are independent.
Example 3.26: Let X= {a, b}. Let £= {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.2, 0.7) >,

< b, (0.3, 0.6) >}. Consider an IFS W= {< a, (0.15, 0.8) >, < b, (0.1, 0.9) >}. Then W is IFg**pCS but Iacl (W)=P°ZP.
Therefore, W is not IFGaCS.
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Example 3.28: Let X= {a, b}. Let £= {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.7) >,
<b, (0.2, 0.8) >}. Consider an IFS W= {<a, (0.5, 0.4) >, <b, (0.7, 0.3) >}. Then W is IFGaCS but not IFg**pCS.

Remark 3.29: From the above discussion. we have the following diagram of implications.

IFuCS ‘ IFg*CSs ‘
‘ ‘ IFGPCS ‘
IRCS

-

\ s ‘ IFGSPCS

L 4
-
‘ - ‘ o
-
.4 . = IFGPRCS ‘
- "
IFPCS ‘
N
= v {
IFGuCS ‘
wGos

‘ IFSCS ‘

Figure 1: Relationship between intuitionistic fuzzy g**p closed set and other existing intuitionistic fuzzy closed sets.
Where A — B represents A implies B and A< B represents A and B are independent.
Theorem 3.30: Union of two IFg**p- closed sets is again an IFg**p- closed set.

Proof: Let A and B be two IFg**p closed sets in IFTS (X, §).And let Q be an IFg* OS in X, Such that A U BS Q.
Since A and B are IFg**pCSs we have, IPcl(A) € Q &IPcl(B) < Q. Therefore IPcl(A) U IPcl(B) SIPcl(A U B) € Q.
Hence A U B is an IFg**p closed set.

Remark 3.31: Intersection of two IFg**p closed sets need not be an IFg**p closed set.

Example 3.32: Let X= {a, b}. Let £= {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.7) >,
< b, (0.2, 0.8) >}. Consider two IFg**pCSs W= {< a, (0.5, 0.4) >, < b, (0.9, 0.1) >}, V= {< a, (0.7, 0.3) >, < b, (0.8,
0.2) >}. Then, WV ={<a, (0.5, 0.4) >, <b, (0.8, 0.2) >} is not an IFg**pCS.

Lemma 3.33: If A is IFg*-open and IFg**p-closed set in X, then A is Intuitionistic Fuzzy pre-closed set.

Proof: Since A is IFg*-open and IFg**p-closed, then IPcl(A) < A, we know that A CIPcl(A).Therefore IPcl(A)=A.
Hence, A is IF pre closed set.

Theorem 3.34: Let A be intuitionistic fuzzy g**p-closed set in an intuitionistic fuzzy topological space (X, 1) and
A € B cIPcl (A).Then, B is intuitionistic fuzzy g**p-closed in X.

Proof: Let V be an intuitionistic fuzzy g*-open set in X such that B € V. Then A €V and since A is intuitionistic fuzzy
g**p-closed, IPcl(A) € V. By hypothesis B SIPcl (A) then IPcl (B) SIPcl(IPcl (A)).Thus IPcl (B) SIPcl(A). This
implies IPcl (B) < V. Hence B is intuitionistic fuzzy g**p-closed set.

Theorem 3.35: Let (X, 1) be an IFTS. Then IFC(X) = IF g**pC(X) if every IFS in (X, ) is an [Fg*OS in X, where
IFC(X)denotes the collection of IFCSs of an IFTS (X, 1).

Proof: Suppose that every IFS in (X, 1) is an [Fg*OS in X. Let A € IF g**pC(X). Then IPcl(A) € U whenever Ac U
and U is an IFg*OS in X. Since every IFS is an IFg*0OS, A is also an IFg*OS andA < A. Therefore IPcl(A) < A.
Hence IPcl(A) = A. Therefore A € IFC(X). Hence IF g**pC(X) < IFC(X) — (1) Let A € IFC(X). Then by
Theorem 3.5, A € IF g**pC(X). Hence IFC(X) SIFg**pC(X) — (2). From (1) and (2), we have IFC(X) = [Fg**pC(X).

© 2021, IIMA. All Rights Reserved 14
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Theorem 3.36: In an intuitionistic fuzzy topological space (X, t), every IFg*-open set is Intuitionistic Fuzzy pre closed
iff every subset of X is IFg**p- closed set.

Proof:
Necessity: Suppose that every IFg*-open set is pre closed. Let A be a subset of X such that A€ U whenever U is
IFg*-open. But IPcl(A) cIPcl(U)=U. Therefore, A is IFg**p closed set.

Sufficiency: Suppose that every subset of X is IFg**p closed. Let U be IFg*-open. Since U is g**p-closed, we have
IPcl(U) < U. Therefore, IPcl(U)=U. Hence the proof.

IV. INTUITIONISTIC FUZZY g**p -OPEN SET
In this section we introduce and studied Intuitionistic fuzzy g**p- open set and its properties.

Definition 4.1: An IFS A is said to be an Intuitionistic fuzzy g**p open set (IFg**pOS in short) in (X, €) if the
complement A° is an IFg**pCS in X. The family of all IFg**pOSs of IFTS (X, &) is denoted by IFg**pO(X)

Example 4.2: Let X = {a, b} and intuitionistic fuzzy set M is defined as M = {< a, (0.6, 0.3) >, < b, (0.7, 0.2) >}.
Let £ = {0, M, T}be an intuitionistic fuzzy topology on X.
Then P = {<a, (0.6, 0.4) >, <b, (0.4, 0.5) >} is intuitionistic fuzzy g**p- open set.

Theorem 4.3: For any IFTS (X &), we have the following:
e Every IFOS is an IFg**pOS.

Every IFPOS is an IFg**pOS.

Every IFaOS is an [Fg**pOS.

Every IFROS is an IFg**pOS.

Every IFg*OS is an IFg**pOS.

Proof: Straight forward.

Corollary 4.4: Every IFg**pOS need not be an IFPOS in (X,£). It is shown in the following example.

Example 4.5: Let X = {a, b} and intuitionistic fuzzy set P is defined as P = {< a, (0.3, 0.7) >, < b, (0.2, 0.8) >}.
Let &={0, P, T} be an intuitionistic fuzzy topology on X.Then the intuitionistic fuzzy set Q = {<a, (0.4,0.5) >, < b,
(0.1,0.9) >} is intuitionistic fuzzy g**p open set but not an intuitionistic fuzzy pre- open set.

Corollary 4.6: Every IFg**pOS need not be an IFOS in (X,§). It is shown in the following example.

Example 4.7 Let X = {a, b} and £ = {0, P,1} be an IFTS on X, where P = {< a, (0.3, 0.7) >, < b, (0.2, 0.8) >}. Then the
IFSQ ={<4, (0.8,0.2) >, < b, (0.85, 0.1) >} is an IF g**p-open set. But lint(Q) # Q, therefore, it is not intuitionistic
fuzzy open set.

Corollary 4.8: Every IFg**pOS need not be an IFaOS in (X§). It is shown in the following example.

Example 4.9: Let X = {a, b} and £= {0, P,1} be an IFTS on X, where P = {< a, (0.3, 0.6) >, < b, (0.2, 0.7) >}. Then,
the IFSS={<a, (0.2, 0.8) >, < b, (0.1, 0.9) >} is an IF g**p- closed set. But S & lint(Icl(lint(S))) = A. Therefore, S is
not IFa-open.

Corollary 4.10: Every IFg**pOS need not be an IFROS in (X, §). It is shown in the following example.

Example 4.11: Let X = {a, b} and intuitionistic fuzzy set P is defined as P = {< a, (0.3, 0.7) >, < b, (0.2, 0.7) >}.
Let &= {0, P, T}be an intuitionistic fuzzy topology on X.

Then the intuitionistic fuzzy set A = {< a, (0.15, 0.85) >, < b, (0.2, 0.8) >} is intuitionistic fuzzy g**p- open set. But
lint(Icl(A)) # A, therefore it is not intuitionistic fuzzy regular-open set.

Corollary 4.12: Every IFg**pOS need not be an IFg*OS in (X,§). It is shown in the following example.

Example 4.13: Let X = {a, b} and intuitionistic fuzzy set G is defined as G = {< a, (0.5, 0.3) >, < b, (0.7, 0.2) >}.
Let £ = {0, G, 1}be an intuitionistic fuzzy topology on X. Then the IFS S = {<a, (0.7, 0.3) >, < b, (0.6, 0.4) >} is
intuitionistic fuzzy g**p — open set but not IF g*-open set.
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Theorem 4.14: For any IFTS (X, §), we have the following:
o Every IF g**p-open set IF GP-open.
o Every IF g**p-open set IFGPR- open.
o Every IF g**p-open set IFGSP- open.

Corollary 4.15: Every IFGPOS need not be an IFg**pOS in (X, £). It is shown in the following example.

Example 4.16: Let X = {a, b} and intuitionistic fuzzy sets P is defined as P = {< a, (0.3, 0.7) >, < b, (0.2, 0.7) >}.
Let &= {0, P, T}be an intuitionistic fuzzy topology on X. Then the intuitionistic fuzzy set M = {< a, (0.4, 0.5) >,
<b, (0.6, 0.4) >} is intuitionistic fuzzy GP-open but it is not intuitionistic fuzzy g**p-open.

Corollary 4.17: Every IFGPROS need not be an IFg**pOS in (X, €). It is shown in the following example.

Example 4.18: Let X = {a, b} and intuitionistic fuzzy sets P is defined as P = {< a, (0.6, 0.3) >, < b, (0.7, 0.2) >}.
Let &= {0, P, 1} be an intuitionistic fuzzy topology on X. Q = {< a, (0.2, 0.7) >, <b, (0.2, 0.7) >} is IFGPROS but
not IFg**pOS.

Corollary 4.19: Every IFGSPOS need not be an IFg**pOS in (X,§). It is shown in the following example.

Example 4.20: Let X = {a, b} and intuitionistic fuzzy sets P is defined as P = {< a, (0.6, 0.4) >, < b, (0.75, 0.2) >}.
Let £= {0, P, 1} be an intuitionistic fuzzy topology on X. Q = {< a, (0.2, 0.7) >, <b, (0.2, 0.7) >} is IFGSP-open but it
is not intuitionistic fuzzy g**p- open.

Remark 4.21: IFSOS and IFg**pOS are independent.

Example 4.22: Let X= {a, b}. Let £= {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.65)
> <D, (0.2, 0.7) >}. Consider an IFS W= {< g, (0.6, 0.4) >, < b, (0.65, 0.3) >}. Then W is IFSOS but not IFg**pOS.

Example 4.23: Let X={a, b}. Let £= {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.65)
> <D, (0.2, 0.7) >}. Consider an IFS W= {< g, (0.8, 0.2) >, < b, (0.85, 0.15) >}. Then W is IFg**pOS but not IFSOS.

Remark 4.24: IFGOS and IFg**pOS are independent.

Example 4.25: Let X= {a, b}. Let £= {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.6) >,
<b, (0.2, 0.8) >}. Consider an IFS W= {< a, (0.8, 0.2) >, <b, (0.9, 0.1) >}. Then W is IFg**pOS but not IFGOS.

Example 4.26: Let X={a, b}. Let £= {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.65)
>, <b, (0.2, 0.7) >}. Consider an IFS W= {< g, (0.5, 0.5) >, < b, (0.4, 0.6) >}. Then W is IFGOS but not IFg**pOS.

Remark 4.27: IFGaOS and IFg**pOS are independent.

Example 4.28: Let X= {a, b}. Let £={0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.2, 0.7) >,
<b, (0.3, 0.6) >}. Consider an IFS W= {< a, (0.8, 0.15) >, < b, (0.9, 0.1) >}. Then W is IFg**pOS but not IFGaOS.

Example 4.29: Let X= {a, b}. Let £= {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.3, 0.7) >,
<b, (0.2, 0.8) >}. Consider an IFS W= {<a, (0.4, 0.5) >, <b, (0.3, 0.7) >}. Then W is IFGaOS but not IFg**pOS.

Theorem 4.30: If A and B are IFg**p-open sets in an IFTS (X, §), then (AnB) is an IFg**p-open sets in (X, §).
Proof: Let A and B be IFg**p-open sets in IFTS (X, €). Therefore, A®and B° are IFg**p-closed sets in (X, £).
By Theorem 3.30, (A° UB®) is IFg**p-closed sets in (X, £).Since (A° UB®) = (AnB)S, (AnB) is IFg**p open sets in

Remark 4.31: Union of two IFg**p-open sets need not be an IFg**p-open set.
Example 4.32: Let X= {a, b}. Let £= {0, P, 1} be an intuitionistic fuzzy topology on X, where P = {< a, (0.7, 0.3) >,

< b, (0.8, 0.2) >}. Consider two IFg**pOSs W= {< a, (0.4, 0.5) >, < b, (0.1, 0.9) >}, V={< g, (0.3, 0.7) >, < b, (0.2,
0.8) >}. Then, WUV ={< a, (0.4, 0.5) >, < b, (0.2, 0.9) >} is not an IFg**pOS.

© 2021, IIMA. All Rights Reserved 16



Sagili Karunakar*' , Babisha Julit R Lz/
On Generalized Closed Sets in Intuitionistic Fuzzy Topological Space / IIMA- 12(8), August-2021.

Theorem 4.33: An IFsubset B of a IFTS (X,§) is IFg**p- open if and only if KSIPint(B) whenever K is IFg*-closed
and KcB.

Proof: Suppose that B is IFg**p - open in X, K is IFg*-closed and KEB. Then K°® is IFg*-open and B°cK". Since, B® is
IFg**p- closed, then IPcl(B®) €K°. But, IPcl (B) = [ IPint(B)]°cK". Hence KCIPint(B).

Conversely, suppose that KESIPint(B) whenever KEB and K is IFg*-closed. If H is an IF g*-open set in X containing
B, then H is a IFg*-closed setcontained in B. Hence by hypothesis, H°SIPint(B), then by taking the complements, we
have, IPcl(B®) €H. Therefore Bis IFg**p — closed in X and hence B is IFg**p-open in X.

Corollary 4.34: If B is IFg**p -open in IFTS (X,£), then H=X, whenever H is IFg*-open and IPint(B) U (B®) cH.

Proof: Assume that H is IFg*-open and IPint(B) U(B®) €H. Hence H°cIPcl(B®) NB = IPcl(B®) - (BS). Since, H is
IFg*-closed and B® is IFg**p —closed, then by Theorem 3.34, H°= @ and hence, H=X.

Theorem 4.35: Let (X, €) be an IFTS. Then IFO(X) = IFg**pO(X) if every IFS in (X, €) is an IFg*-open in X, where
IFO(X) denotes the collection of IFOSs of an IFTS(X, ).

Proof: Suppose that every IFS in (X, &) is an IFg*-open in X. Then by theorem 3.35, we have IFC(X) = IFg**pC(X).
Therefore IFO(X) = IFg**pO(X).
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