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1. Introduction

After the introduction of the concept of fuzzy skysZadeh [13], several researches were
conducted on the generalizations of the notionuazy set. The idea of intuitionistic
fuzzy set was first published by Atanassov [2] amghy works by the same author and
his colleagues appeared in the literature [2, 3CéKker [5] introduced the notions of an
intuitionistic fuzzy topological spaces. Maragathlivand Kulandaivelu [8] introduced
Semi weakly generalized closed set in intuitionifilizzy topological space. In this paper,
we introduce presemi weakly closed set in intuitta fuzzy topological space. We have
studied some of the basic properties regarding it.

2. Preliminaries

Definition 2.1. [4] Let X be a non empty fixed set. An intuitionistiezky set ( IFS in
short) A in X is an object having the forln= {(x, pa (x), va (X)) | x € X} where the
functions p, (x): X - [0,1] and v, (x): X — [0,1] denote the degree of membership
(namelyp, (x)) and the degree of non-membership ( namglix)) of each element

X to the set A, respectively afid< p, (x) + v (x) < 1 for each xe X. Denote the set
of all intuitionistic fuzzy sets in X by IFS(X).

Definition 2.2. [4] Let A and B be IFS’s of the form& = {(x, pa (x),va (X)) | x € X} and
B = {{(x,ug (x),vg (X)) | x e X}. Then
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(@) Ac B if and only ifu, (x) < ug (x) andv, (x) = v (%) for allx e X
(b) A=Bif and only if A€ B and BS A
(€) A"={{x,va (X), 1 () | x € X}
(d) An B = {{x, na (x) Apg (x),va (X) Vvg (X)) | xe X}
(e) AUB ={(x, pp (X) V pg (x),va (x) Avg (X)) | x € X}
For the sake of simplicity, we shall use the notatA= (x,p,,v, ) instead ofA =
{(x,p1a x),va (%)) | x € X}. Also for the sake of simplicity, we shall use tiagation A
= (%, (k). (va,vp)) instead of A(x, (£, 2], (£, 2))
Ha Hp VA VB
Note 2.1.[4] The intuitionistic fuzzy sets-G= {(x, 0,1 )| xe X} and 1 ={(x, 1,0)| xe X}
are respectively the empty set and the whole skt of

Definition 2.3. [5] An intuitionistic fuzzy topology (IFT in short) om non empty X is a
family T of IFS in X satisfying the following axioms:

(@)0. 1let

(b) GiNGze 1, for any G Goet

(c) UGier for any arbitrary family {@ ie J}ct

The pair (X,1) is called an intuitionistic fuzzy topological sa(IFTS in short) and any
IFS in tis known as an intuitionistic fuzzy open set (IF@&8 short) in X. The
complement Aof an IFOS A in an IFTS () is called an intuitionistic fuzzy closed set
(IFCS for short) in X.

Definition 2.4. [5] Let (X, 1) be an IFTS and A%£x,pu,,va ) be an IFS in X. Then the
intuitionistic fuzzy interior and an intuitionistfazzy closure are defined by
int(A)=U{G|GisanIFOSinXand G A}

cl(A)=n{K |Kisan IFCSin X and A2 K }.

Result 2.1. [5] Let A and B be any two intuitionistic fuzzy setsasf IFTS (X;t). Then
(@ AisanIFCSinX= cl (A)=A

(b) Ais an IFOS in %= int (A) = A

(c) AS B=int (A) cint (B)

(dAcB=cl(A)ccl(B)

(e) cl (A°) = (int (A) ¥

(d) int (A°) = (cl (A) ).

Definition 2.5. [6] An IFS A= {(x, pa (x), va X)) | xeX}inan IFTS (X,7) is said to be
an

(a) intuitionistic fuzzy semi open set (IFSOS irthif A < cl(int(A) )

(b) intuitionistic fuzzy semi closed set (IFSCSshort) if int(cl(A) ) € A.

Definition 2.6. [6] Let (X, 1) be an IFTS and A£x,u,,va ) be an IFS in X. Then the
semi closure of A (scl (A) in short ) and semi irdeof A ( sint (A) in short ) are defined
as

scl (A)=n{K |Kisan IFSCSin X and A K}

sint(A)=U{G | GisanIFSOSinXand G A}
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Definition 2.7. [6] An IFS A= {(x, ua (x),va (X)) | x€X} in an IFTS (X,1) is said to be
an

(a) intuitionistic fuzzyn open set (IEOS in short) if Acint( cl( int(A) ) )

(b) intuitionistic fuzzya closed set (I&CS in short) if cl( int( cl(A) ) )= A.

Definition 2.8. [9] Let (X, 1) be an IFTS and A£x,14,v, ) be an IFS in X. Then the
closure of A ¢cl (A) in short ) andy interior of A @int (A) in short ) are defined as

acl (A)=n {K |Kisan IRkCS in X and Ac K }

aint(A) =u{G |Gisan IlkkOSin Xand G= A }.

Result 2.2.[9] Let A be an IFS in (X1). Then,
(@) acl (A) =Aucl(int(cl(A)))
(b) aint (A) = A nint( cl(int(A) ) ).

Definition 2.9. [6] An IFS A= {(x, ua (X), va (X)) | x€ X} in an IFTS (X;1) is said to be
an

(a) intuitionistic fuzzy regular open set (IFROSshort) if A = int( ¢l (A))

(b) intuitionistic fuzzy regular closed set (IFR@Sshort) if cl(int (A)) = A.

Definition 2.10. [6] An IFS A= {(x,ua (x), va (X)) | xe X} in an IFTS (X,1) is said to
be an

(a) intuitionistic fuzzy pre-open set (IFPOS in ghd A cint( cl (A))

(b) intuitionistic fuzzy pre-closed set (IFPCS hog) if cl(int (A) ) € A.

Definition 2.11. [12] An IFS A= {(x,na (X),va (X)) | x€ X} in an IFTS (X,1) is said to

be an

(a) intuitionistic fuzzy generalized open set (IF&M short) if int (AR U whenever A
2UandUisan IFCS

(b) intuitionistic fuzzy generalized closed setGIES in short) if cl (A U whenever A
c Uand U is an IFOS.

Definition 2.12. [11] An IFS A= {(x,na (X),va (X)) | x€ X} in an IFTS (X,1) is said to

be an

(a) intuitionistic fuzzy generalized semi open #8GSOS in short) if sint (A& U
whenever A2 U and U is an IFCS

(b) intuitionistic fuzzy generalized semi closed 86GSCS in short) if scl (A= U
whenever Ac U and U is an IFOS.

Definition 2.13. [9] An IFS A= {(x, ua (x), va (X)) | x€X}in an IFTS (X,7) is said to
be an

(a) intuitionistic fuzzyn generalized open set E0S in short) ifuint (A)=2 U whenever

A2UandUisanIFCS

(b) intuitionistic fuzzya generalized closed set 6CS in short) ifacl (A) € U

whenever Ac U and U is an IFOS.
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Definition 2.14. [7] An IFS A= {(x,ua (X),va (X)) | xe X} in an IFTS (X;1) is said to be

an

(a) intuitionistic fuzzy semi-pre open set (IFSP@Short) if there exists an IFPOS B
such that B= Accl (B)

(b) intuitionistic fuzzy semi-pre closed set (IFSP@ short) if there exists an IFPCS B
such that int (BE A € B.

Definition 2.15. [10] Let (X, 1) be an IFTS and A£x, ua, va) be an IFS in X. Then the
intuitionistic fuzzy semipre closure of A ( spcl)(# short ) and intuitionistic fuzzy
semipre interior of A (spint(A) ) are defined as

spcl (A)=n {K |Kisan IFSPCSin X and & K}

spint (A) =Uu{G | Gisan IFSPOSin Xand GA}.

Definition 2.16. [1] An IFS A= {{(x,ua (X),va (X)) | xe X} in an IFTS (X;1) is said to be

an

(a) intuitionistic fuzzy presemi open set (IFPS@Short) if spint(AR U whenever A
2 Uand U is an IFGCS

(b) intuitionistic fuzzy presemi closed set (IFPSi@Short) if spcl (A)= U whenever A
c Uand U is an IFGOS.

3. Intuitionistic fuzzy presemi weakly closed set

Definition 3.1. An IFS A in an IFTS (X;) is said to be an intuitionistic fuzzy presemi
weakly closed set (IFPSWCS in short) if IFint(IFEIOt(A))) € U whenever A= U, U is
IFGO in X. The family of all IFPSWCSs of an IFTS, @ is denoted by IFPSWCS(X).

Example 3.1. Let X = {a, b} and lett = {0, Ty, T,, 1} be an IFT on X, where T=
(x%,(0.6,0.7),(0.4,0.3)),T,=(x,(0.4,0.2), (0.6,0.5)). Then the IFS
A =(x,(0.6,0.4),(0.4,0.6)) is an IFPSWCS in X

Theorem 3.1. Every IFCS is an IFPSWCS but not conversely.

Proof: Let A be an IFCS in(Xz). Let U be an IFGOS in (%) such that Ac U. Since
A is an intuitionistic fuzzy closed, IFcl(A=and hence IFcl(AU. But

IFcl( IFint(A) ) < IFcl(A). Therefore IFint( IFcl( IFint (A) ) )< U. Hence A is an
IFPSWCS in X.

Example 3.2. Let X = {a, b} and lett = { 0., Ty, T,, L.} be an IFT on X, where {T=
(x,(0.3,0.5),(0.7,0.5)),T,=(x, (0.7, 0.6), (0.3,0.4)). Then the IFS
A =(x,(0.6,0.5), (0.4,0.5)) is an IFPSWCS in X but not an IFCS.

Theorem 3.2. Every IFaCS is an IFPSWCS but not conversely.

Proof: Let A be an ICS in(X,t). Let U be an IFGOS in (%) such that Ac U. Since
Ais IFaCS, IFcl (IFint (IFcl (A) ) )= A. Therefore, IFcl( IFint (A) EIFcl( IFint( IFcl

(A))) € A c U. Therefore, IFint(IFcl( IFint (A) ) E U. Hence A is an IFPSWCS in X.

Example 3.3. Let X = {a, b} and lett = { 0, Ty, T, 1.} be an IFT on X, where (T=
(x,(0.5,0.4), (0.2,0.3)), T, = (x,(0.2,0.4), (0.5,0.4)). Then the IFS

30



J.Tamilmani
A =(x,(0.3,0.4),(0.4,0.4)) is an IFPSWCS in X but not and€S.

Theorem 3.3 Every IFSCS is an IFPSWCS but not conversely.

Proof: Let A be an IFSCS in(X). Let U be an IFGOS in (%) such that Ac U. Since
A is IFSCS, IFint(IFcl(A)EA and AcU. Therefore IFint(IFcl(A)E U. Therefore
IFint(IFcl( IFint(A))) € U. Hence A is an IFPSWCS in X.

Example 3.4. Let X = {a, b } and lett = { 0_,T1,T,,T5,1} be an IFT on X, where (T=
(x,(0.4,0.5),(0.6,0.5)), T, = (x,(0.2,0.3),(0.8,0.7)) and T =(x, (0.8,0.5),(0.2,0.2)) .
Then the IFS A %x,(0.3,0.4),(0.5,0.6)) is an IFPSWCS in X but not an IFSCS.

Theorem 3.4. Every IFRCS is an IFPSWCS but not conversely.

Proof: Let A be an IFRCS in (X). Let U be an IFGOS in (%) such that A< U. Since
A is IFRCS, IFcl(IFint(A))=AcU. Therefore, IFcl(IFint(A)EU. Therefore
IFint(IFcl(IFint(A))) € U. Hence A is an IFPSWCS in X.

Example 3.5. Let X = {a, b} and lett = {0_,T,, T, 1} be an IFT on X, whereT=
(x,(08,06), (02,04)), T, = (x/(0.5,04),(0.50.6)). Then the IFS A =
(x,(0.7,0.5),(0.3,0.5)) is an IFPSWCS in X but not an IFRCS.

Theorem 3.5. Every IFPCS is an IFPSWCS but not conversely.

Proof: Let A be an IFPCS in (%). Let U be an IFGOS in () such that A< U. Since
A is IFPCS, IFcl(IFint((A)EA and AcU. Therefore IFcl(IFint(A)EU. Therefore
IFint(IFcl(IFint(A)))<U. Hence A is an IFPSWCS in X.

Example 3.6. Let X={a,b} and lett = {0., T,, T,, 1} be an IFT on X, where (T=
(x, (04,02)(04,08)), T, = (x(0.6,08),(0.3,0.1)). Then the IFS A =
(x,(0.4,0.3),(0.4,0.7)) is an IFPSWCS in X but not an IFPCS.

Theorem 3.6. Every IFaGCS is an IFPSWCS but not conversely.

Proof: Let A be an IGCS in (X,1). Let U be an IFGOS in (%) such that Ac U. By
definition 2.13 and result 2.2, WIFcl( IFint( IFcl (A) ) ) € U. Therefore IFcl( IFint(
IFcl (A) ) ) € U and IFcl( IFint (A) )<SIFcl( IFint( IFcl (A) ) ) € U. Therefore IFint(IFcl(
IFint (A) )) € U. Hence Ais an IFPSWCS in X.

Example 3.7. Let X= {a, b} and lett = {0, Ty, T,, 1} be an IFT on X, where ;T=
(x, (05,04),(03,04)), T, = (x(0.3,0.3),(0.50.6)). Then the IFS A =
(x,(0.4,0.4),(0.5,0.4)) is an IFPSWCS in X but not and&CS.

Remark 3.1. The union of any two IFPSWCS’s need not be an IFESWih general as
seen from the following example.

Example 3.8. Let X={a, b} and lett = {0, Ty, T, 1} be an IFT on X, where ;T=
(x, (0.5,06),(04,03)), T,=(x(0.7,0.7),(0.3,0.3)). Then the IFSs A
=(x,(0.3,0.7), (0.7,0.3)), B=(x, (0.5,0.3), (0.4,0.7)) are IFPSWCSs but 4B is not an
IFPSWCS in X.
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Remark 3.2. From the above discussion we have the followindlitagions are true:

IFCSE IFaCS

y

IFaGCE IFPSWC! |« IFSCS

IFPCS IFRCSE

Figure 1. Relationship between intuitionistic fuzzy presengiakly closed set and other
existing intuitionistic fuzzy closed sets

In this figure, A— B denotes A implies B but not conversely.

3.1. Intuitionistic fuzzy presemi weakly open set

Definition 3.1.1. An IFS Ain an IFTS (Xy) is said to be an intuitionistic fuzzy presemi
weakly open set (IFPSWOS in short) if IFcl(IFin&lfA)))=2 U whenever A2 U, U is
IFGC in X. The family of all IFPSWOSs of an IFTX, t) is denoted by IFPSWOS( X).

Example 3.1.1. Let X={a, b} and lett = {0, Ty, T,, 1. } be an IFT on X, where {T=
(x, (05,03),(0.3,0.2)), T,=(x(0.1,0.2),(0.7,0.6)). Then the IFS A =
(x,(0.6,0.5),(0.2,0.3)) is an IFPSWOS in X.

Theorem 3.1.1. For any IFTS (Xg), we have the following:

(1) Every IFOS is an IFPSWOS but not conversely.

(2) Every IFOS is an IFPSWOS but not conversely.

(3) Every IFPOS is an IFPSWOS but not conversely.

(4) Every IFROS is an IFPSWOS but not conversely.

Proof: The proof is straight forward. The converse of dheve statement need not be
true in general as seen from the following examples

Example 3.1.2. Let X={a, b} and lett = {0, Ty, T,, 1} be an IFT on X, where T=
(x, (0.6,0.4),(04,0.3)), T,=(x,(0.2,0.3),(0.8,0.7)). Then the IFS A =
(x,(0.7,0.6),(0.3,0.4)) is an IFPSWOS in X but not an IFOS.

Example 3.1.3. Let X ={a, b} and lett = {0, Ty, T,, 1.} be an IFT on X, where {T=

(x, (0.1,0.2),(09,08)), T, =(x(05,04),(0.3,04)). Then the IFS A =
(x,(0.4,0.5),(0.3,0.3)) is an IFPSWOS in X but not andBS.
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Example 3.1.4. Let X={a, b} and let t={0-, Ty, T, 1} be an IFT on X, where T=
(x, (0.3,03),(0.7,0.6)), T,=(x,(0.5,0.6),(0.5,0.4)). Then the IFS A =
(x,(0.6,0.5),(0.4,0.4)) is an IFPSWOS in X but not an IFPOS.

Example 3.1.5. Let X= {a, b} and lett = {0, Ty, T,, 1.} be an IFT on X, where {T=
(x, (0.5,0.3),(04,03)), T,=(x(0.3,0.2),(0.7,0.8)). Then the IFS A =
(x,(0.5,0.6),(0.5,0.4)) is an IFPSWOS in X but not an IFROS.

Theorem 3.1.2. An IFS A of an IFTS (X) is an IFPSWOS if and only if FEIFcl(
IFint( IFcI(A) ) ) whenever F is an IFCS andE A.

Proof: Necessity: Suppose A is an IFPSWOS in X. Let F be an IFCSFagdA. Then F
is an IFOS in X such that’& F°. Since A is an IFPSWCS, IFint(IFcl(IFint(®)) € F.
Hence (IFcl(IFint(IFcl(A)))f S F. This implies FSIFcl(IFint(IFcl(A))).

Sufficiency: Let A be an IFS of X and letdFcl(IFint(IFcl(A))) whenever F is an IFCS
and FCS A. Then Ac F° and E is an IFOS. By hypothesis, (IFcl(IFint(IFcl(A))% F-.
Hence IFint(IFcl(IFint(&X))) < F°. Hence A is an IFPSWOS of X.

3.2. Applications of fuzzy presemi weakly closed set
Definition 3.2.1. An IFTS (X, 1) is called an intuitionistic fuzzyswl'1» (IF pswl'1/2 in
short) space if every IFPSWCS in X is an IFCS in X

Definition 3.2.2. An IFTS (X, 1) is called an intuitionistic fuzzyswl« (IF pswT«in short)
space if everyFPSWCS in X is an IFPCS in X.

Theorem 3.2.1. Every IFpswI 1> Space is an Ibswlx space but not conversely.
Proof: Let X be an IRswT1» Space and let A be an IFPSWCS in X. By hypothdsis,
an IFCS in X. since every IFCS in an IFPCS in XneeX is an IFpswl« Space.

Example 3.2.1. Let X = {a, b} and lett = {0, T;, T,, 1} be an IFT on X, whereI=
(%, (0.6,0.5),(0.4,0.4)), T, =(x,(0.7,0.6),(0.3,0.4)). Then (X, 1) is an IF psul«
space. But not an Ikswl'12 space since IFS A &, (0.5,0.4),(0.4,0.5)) is an IFPSWCS
in X but not an IFCS.

Theorem 3.2.2. Let (X, 1) be an IFTS and X is an HzwT12 Space then
(1) Arbitrary union of IFPSWCS is an IFPSWCS.
(2) Finite intersection of IFPSWCS is an IFPSWCS.
Proof: (1) Let {Ai}ic; is a collection of IFPSWCS in an HswT 12 space (Xg).Therefore,
every IFPSWCS is an IFCS. But the union of IFC&nsIFCS. Hence the union of
IFPSWCS is an IFPSWCS in X.

(2) It can be proved by taking complement in (1).

Theorem 3.2.3. An IFTS X is an IFpswl space if and only if IFPSWOS(X) =
IFPOS(X).
Proof: Necessity: Let A be an IFPSWOS in X, then®As an IFPSWCS in X. By
hypothesis Ais an IFPCS in X. Therefore, A is an IFPOS in ende IFPSWOS(X) =
IFPOS(X).
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Sufficiency: Let A be an IFPSWCS in X. Then#s an IFPSWOS in X. By hypothesis
A®is an IFPOS in X. Therefore, A is an IFPCS in Xnide X is an IlswT Space.

Theorem 3.2.4. An IFTS X is an IFpswl12 space if and only if IFPSWOS(X) =
IFOS(X).

Proof: Necessity: Let A be an IFPSWOS in X, then®As an IFPSWCS in X. By

hypothesis Ais an IFCS in X. Therefore, A is an IFOS in X. ldenFPSWOS(X) =

IFOS(X).

Sufficiency: Let A be an IFPSWCS in X. Then A an IFPSWOS in X. By hypothesis
ACis an IFOS in X. Therefore, A is an IFCS in X. lderX is an IFoswT 1> Space.
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