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Abstract 

In this paper, a new class of intuitionistic fuzzy topological spaces 
called intuitionistic fuzzy pre semi extremally disconnected spaces is 
introduced and several other properties are discussed. 

1. Introduction 

After the introduction of the concept of fuzzy sets by Zadeh [17], several 
researches were conducted on the generalizations of the notion of fuzzy set. 
The concept of “intuitionistic fuzzy sets” was published by Atanassov [2] 
and many works by the same author and his colleagues appeared in the 
literature [3-5]. Later this concept was generalized to “intuitionistic L-fuzzy 
sets” by Atanassov and Stoeva [6]. An introduction to intuitionistic fuzzy 
topological space was introduced by Coker [9]. Several types of fuzzy 
connectedness in intuitionistic fuzzy topological spaces are defined by Coker 
[9]. The construction is based on the idea of intuitionistic fuzzy set developed 
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by Atanassov [2, 3] and Atanassov and Stoeva [5]. In this paper, a new class 
of intuitionistic fuzzy topological spaces, namely, intuitionistic fuzzy pre 
semi extremally disconnected spaces is introduced by using the concepts of 
fuzzy extremally disconnected spaces [7], fuzzy pre open sets [8]. 
‘Intuitionistic fuzzy pre semi closed sets’ was introduced by [1]. Tietze 
extension theorem for intuitionistic fuzzy pre semi extremally disconnected 
spaces has been discussed as in [15]. Some interesting properties and 
characterizations are studied. 

2. Preliminaries 

Definition 2.1 [4]. Let X be a non-empty fixed set. An intuitionistic 
fuzzy set (IFS for short) A is an object having the form 

( ) ( ){ },:,, XxxxxA AA ∈γμ=  

where the functions IXA →μ :  and IXA →γ :  denote the degree of 

membership ( )( )xAμnamely,  and the degree of non-membership (namely,  

( ))xAγ  of each element Xx ∈  to the set A, respectively, and ( )xAμ≤0  

( ) 1≤γ+ xA  for each .Xx ∈  

Remark 2.1 [4]. For the sake of simplicity, we shall use the symbol =A  
.,, AAx γμ  

Definition 2.2 [4]. Let X be a non-empty set and the IFSs A and B be in 
the form ( ) ( ){ },:,, XxxxxA AA ∈γμ=  ( ) ( ){ }.:,, XxxxxB BB ∈γμ=  

Then 

(a) BA ⊆  iff ( ) ( )xx BA μ≤μ  and ( ) ( )xx BA γ≥γ  for all ;Xx ∈  

(b) BA =  iff BA ⊆  and ;AB ⊆  

(c) ( ) ( ){ };:,, XxxxxA AA ∈μγ=  

(d) ( ) ( ) ( ) ( ){ };:,, XxxxxxxBA BABA ∈γ∨γμ∧μ=∩  

(e) ( ) ( ) ( ) ( ){ };:,, XxxxxxxBA BABA ∈γ∧γμ∨μ=∪  
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(f) [ ] ( ) ( ){ };:1,, XxxxxA AA ∈μ−μ=  

(g) ( ) ( ){ }.:,1, XxxxxA AA ∈γγ−=  

Definition 2.3 [9]. Let X be a non-empty set and let { }JiAi ∈:  be an 

arbitrary family of IFSs in X. Then 

(a) { ( ) ( ) };:,, XxxxxA ii AAi ∈γ∨μ∧=∩  

(b) { ( ) ( ) }.:,, XxxxxA ii AAi ∈γ∧μ∨=∪  

Definition 2.4 [9]. Let X be a non-empty fixed set. Then =~0  

{ }Xxx ∈:1,0,  and { }.:0,1,1~ Xxx ∈=  

Definition 2.5 [9]. Let X and Y be two non-empty fixed sets and 
YXf →:  be a function. Then 

(a) If ( ) ( ){ }YyyyyB BB ∈γμ= :,,  is an IFS in Y, then the pre image 

of B under f, denoted by ( ),1 Bf −  is the IFS in X defined by 

( ) { ( ) ( ) ( ) ( ) }.:,, 111 XxxfxfxBf BB ∈γμ= −−−  

(b) If ( ) ( ){ }XxxxxA AA ∈νλ= :,,  is an IFS in X, then the image of 

A under f, denoted by ( ),Af  is the IFS in Y defined by 

( ) ( ) ( ) ( )( ) ( ){ },:11,, YyyfyfyAf AA ∈ν−−λ=  

where 

( ) ( ) ( )
( ) ( )

⎪⎩

⎪
⎨
⎧ ≠λ

=λ

−

∈ −

,otherwise,0

,0if,sup 1
1

yfx
yf

A
yfxA  

( )( ) ( ) ( )
( ) ( )

⎪⎩

⎪
⎨
⎧ ≠ν

=ν−−

−

∈ −

otherwise,1

,0if,inf
11

1
1

yfx
yf

A
yfxA  

for the ( ) ( ){ }.:,, XxxxxAIFS AA ∈γμ=  
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Definition 2.6 [9]. Let X be a non-empty set. An intuitionistic fuzzy 
topology (IFT for short) on a non-empty set X is a family τ of intuitionistic 
fuzzy sets (IFSs for short) in X satisfying the following axioms: 

( )1T  ,1,0 ~~ τ∈  ( )2T  τ∈21 GG ∩  for any ,, 21 τ∈GG  

( )3T  ∪
τ⊆

τ∈iG  for any arbitrary family { }.: JiGi ∈  

In this case, the pair ( )τ,X  is called an intuitionistic fuzzy topological 

space (IFTS for short) and any IFS in τ is known as an intuitionistic fuzzy 
open set (IFOS for short) in X. 

Definition 2.7 [9]. Let X be a non-empty set. Then the complement A  of 
an IFOS A in an IFTS ( )τ,X  is called an intuitionistic fuzzy closed set (IFCS 

for short) in X. 

Definition 2.8 [9]. Let ( )τ,X  be an IFTS and AAxA γμ= ,,  be an 

IFS in X. Then the fuzzy interior and fuzzy closure of A are defined by 

( ) { },andinanis: KAXIFCSKKAcl ⊆= ∩  

( ) { }.andinanis: AGXIFOSGGAint ⊆= ∪  

Remark 2.2 [9]. Let ( )τ,X  be an IFTS. ( )Acl  is an IFCS and ( )Aint  is 

an IFOS in X, and 

(a) A is an IFCS in X iff ( ) ;AAcl =  (b) A is an IFOS in X iff ( ) .AAint =  

Proposition 2.1 [9]. Let ( )τ,X  be an IFTS. For any IFS A in ( ),, τX  

we have 

(a) ( ) ( ),AintAcl =  (b) ( ) ( ).AclAint =  

Definition 2.9 [9]. Let ( )τ,X  and ( )ϕ,Y  be two IFTSs and let 

YXf →:  be a function. Then f is said to be fuzzy continuous iff the pre 

image of each IFS in φ is an IFS in τ. 
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Definition 2.10 [15]. Let ( )τ,X  and ( )ϕ,Y  be two IFTSs and let 

YXf →:  be a function. Then f is said to be fuzzy open (resp. closed) iff 

the image of each IFS in τ ( )( )τ−1resp.  is an IFS in φ ( )( ).1resp. φ−  

An IFTS ( )TX ,  represent intuitionistic fuzzy topological spaces and for 

a subset A of a space ( ),, TX  ( ),AIFcl  ( ),AIFint  ( ),AIFPScl  ( )AIFPSint  

and A  denote an intuitionistic fuzzy closure of A, an intuitionistic fuzzy 
interior of A, intuitionistic fuzzy pre semi closure of A, an intuitionistic fuzzy 
pre semi interior of A and the complement of A in X, respectively. 

Definition 2.11 [12]. A subset A of an IFTS ( )TX ,  is called an IF semi 

pre open set if ( )( )( )AIFclIFintIFclA ⊆  and an IF semi pre closed set if 

( )( )( ) .AAIFintIFclIFint ⊆  

Definition 2.12 [14]. A subset A of an IFTS ( )TX ,  is called an            

IF generalized closed (briefly IF g-closed) set if ( ) UAIFcl ⊆  whenever 

UA ⊆  and U is IF open in ( )., TX  The complement of an IF g-closed set 

is called an IF g-open set. 

Definition 2.13 [1]. A subset A of an IFTS ( )TX ,  is called intuitionistic 

fuzzy pre semi closed (IF pre semi closed for short) if ( ) UAspclIF ⊆  

whenever UA ⊆  and U is IF g-open in ( )., TX  

Definition 2.14 [1]. A subset A of an IFTS ( )TX ,  is called intuitionistic 

fuzzy pre semi open (IF pre semi open for short) if A  is IF pre semi closed. 

Definition 2.15 [1]. A function ( ) ( )SYTXf ,,: →  is called intuitionistic 

fuzzy pre semi continuous (IF pre semi continuous for short) if ( )Vf 1−  is an 

IF pre semi closed set of ( )TX ,  for every IF closed set V of ( )., SY  

3. Intuitionistic Fuzzy Pre Semi Extremally Disconnected Spaces 

Definition 3.1. Let ( )TX ,  be an IFTS. Let A be any IF pre semi open 

set in ( )., TX  If IF pre semi closure of A is IF pre semi open, then ( )TX ,  is 
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said to be intuitionistic fuzzy pre semi extremally disconnected (for short IF 
pre semi extremally disconnected). 

Proposition 3.1. For an IFTS ( ),, TX  the following are equivalent: 

(a) ( )TX ,  is IF pre semi extremally disconnected. 

(b) For each IF pre semi closed set A, IFPSintA is IF pre semi closed. 

(c) For each IF pre semi open set A, we have ( ( )) =AIFPSintIFPScl  

( ).AIFPScl  

(d) For each pair of IF pre semi open sets A and B in ( )TX ,  with 

,BIFPSclA =  we have .IFPSclBIFPSclA =  

Proposition 3.2. Let ( )TX ,  be an IFTS. Then ( )TX ,  is an IF pre semi 

extremally disconnected space if and only if for IF pre semi open set A and 
IF pre semi closed set B such that ,BA ⊆  we have .IFPSintBIFPSclA ⊆  

Notation. An IFS which is both IF pre semi open set and IF pre semi 
closed set is called IF pre semi clopen set. 

Remark 3.1. Let ( )TX ,  be an IF pre semi extremally disconnected 

space. Let { }NiBA ii ∈,  be a collection such that iA ’s are IF pre          

semi open sets, iB ’s are IF pre semi closed sets and let A, B  be IF pre    

semi clopen sets, respectively. If ji BAA ⊆⊆  and ji BBA ⊆⊆  for all 

,, Nji ∈  then there exists an IF pre semi clopen set C such that 

ji IFPSintBCIFPSclA ⊆⊆  for all ., Nji ∈  By Proposition 3.2, 

( )., NjiIFPSintBIFPSintBIFPSclAIFPSclA ji ∈⊆⊆ ∩  

Put .IFPSintBIFPSclAC ∩=  Now, C satisfies our required condition. 

Proposition 3.3. Let ( )TX ,  be an IF pre semi extremally disconnected 

space. Let ( ) QqqA ∈  and ( ) QqqB ∈  be the monotone increasing collections of 

IF pre semi open sets and IF pre semi closed sets of ( ),, TX  respectively, 
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and suppose that 21 qq BA ⊆  whenever 21 qq <  (Q is the set of rational 

numbers). Then there exists a monotone increasing collection { } QqqC ∈  of IF 

pre semi clopen sets of ( )TX ,  such that 21 qq CIFPSclA ⊆  and ⊆1qC  

2qIFPSintB  whenever .21 qq <  

4. Properties and Characterizations of Intuitionistic Fuzzy Pre Semi 
Extremally Disconnected Spaces 

In this section, various properties and characterizations of intuitionistic 
fuzzy pre semi extremally disconnected spaces are discussed. 

Definition 4.1. An IF real line ( )ΙIR  is the set of all monotone 

decreasing IF sets Rζ∈A  satisfying ( ){ } ~1: =∈ RttA∪  and 

( ){ } ~0: =∈ RttA∩  after the identification of IF sets ( )ΙBA IR∈,  if and 

only if ( ) ( )−=− tBtA  and ( ) ( )+=+ tBtA  for all ,Rt ∈  where 

( ) ( ){ }tssAtA <=− :∩    and   ( ) ( ){ }.: tssAtA >=+ ∪  

The IF unit interval ( )ΙII  is a subset of ( )ΙIR  such that [ ] ( )ΙA II∈  if 

the membership and non-membership of A are defined by 

( )
⎩
⎨
⎧

>

<
=μ

1,0

,0,1

t

t
tA    and   ( )

⎩
⎨
⎧

>

<
=γ

,1,0

,0,1

t

t
tA  

respectively. 

The natural IF topology on ( )ΙIR  is generated from the subbasis 

{ },,, RII ∈tRL tt  where ( ) ( )IIRL tt II
II IR →:,  are given by ( ) ( )−= tAALt

I  

and ( ) ( ),+= tAARt
I  respectively.  

Definition 4.2. Let ( )TX ,  be an IFTS. Then a mapping ( )IXf IR→:  

is called lower (resp. upper) IF pre semi continuous, if ( )ItRf 1−  (resp.  
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( ))I
tLf 1−  is an IF pre semi open set (resp. IF pre semi open/IF pre semi 

closed) for each .Rt ∈  

Notation. Let X be any nonempty set and .XA ζ∈  Then for ,Xx ∈  

( ) ( )xx AA γμ ,  is denoted by .~A  

Proposition 4.1. Let ( )TX ,  be an IFTS. Let ,XA ζ∈  and let 

( )IXf IR→:  be such that 

( ) ( )

⎪
⎪
⎩

⎪⎪
⎨

⎧

>

≤≤

<

=

,1,0
,10,

,0,1

~

~

~

tif
tifA

tif
txf  

for all Xx∈  and .Rt ∈  Then f is lower (resp. upper) IF pre semi continuous 
iff A is an IF pre semi open (resp. IF pre semi open/IF pre semi closed) set. 

Definition 4.3. Let ( )TX ,  be an IFTS. The characteristic function of IFS 

A in X is the function ( )IXA II→ψ :  defined by ( ) ,~AxA =ψ  .Xx ∈  

Proposition 4.2. Let ( )TX ,  be an IFTS, and let .XA ζ∈  Then Aψ  is 

lower (resp. upper) IF pre semi continuous iff A is an IF pre semi open (resp. 
IF pre semi open/IF pre semi closed) set. 

Proof. The proof follows from Proposition 4.1. 

Definition 4.4. Let ( )TX ,  and ( )SY ,  be IFTSs. Then a mapping 

( ) ( )SYTXf ,,: →  is called intuitionistic fuzzy strongly pre semi continuous 

(for short IF strongly pre semi continuous) if ( )Af 1−  is IF pre semi clopen 

in ( )TX ,  for every IF pre semi open set in ( )., SY  

Proposition 4.3. Let ( )TX ,  be an IFTS. Then the following are 

equivalent: 

(a) ( )TX ,  is IF pre semi extremally disconnected. 
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(b) If ( ),:, IXhg IR→  g is lower IF pre semi continuous, h is upper 

IF pre semi continuous and ,hg ⊆  then there exists an IF strongly pre semi 

continuous function, ( ) ( )ITXf IR→,:  such that .hfg ⊆⊆  

(c) If A  and B are IF pre semi open sets such that ,AB ⊆  then there 

exists an IF strongly pre semi continuous function ( ) ( )ITXf II→,:  such 

that .01 AfRfLB ⊆⊆⊆ II  

5. Tietze Extension Theorem for IF Pre Semi Extremally 
Disconnected Spaces 

In this section, Tietze extension theorem for IF pre semi extremally 
disconnected spaces is studied. 

Notation. Let ( )TX ,  be an IFTS and let .XA ⊂  Then an IFS ∗χA  is of 

the form ( ) ( ) .1,, xxx AA χ−χ  

Proposition 5.1. Let ( )TX ,  be an upper IF pre semi extremally 

disconnected space and let XA ⊂  be such that ∗χA  is an IF pre semi    

open set in ( )., TX  Let ( ) ( )IATAf II→,:  be an IF strongly pre semi 

continuous function. Then f has an IF strongly pre semi continuous extension 
over ( )., TX  

Proof. Let ( )IXhg II→:,  be such that hfg ==  on A, and 

( ) ,0~=xg  ( ) ~1=xh  if .Ax ∉  

We now have 

⎪⎩

⎪
⎨
⎧

<

≥χ
=

∗

,0if,1

,0if,

~ t

tB
gR At

t
∩I  

where tB  is an IF pre semi open set such that fRAB tt
I=  and 

⎪⎩

⎪
⎨
⎧

>

≤χ
=

∗

,1if,1

,1if,

~ t

tA
hL At

t
∩I  
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where tA  is IF pre semi open such that .fLAA tt
I=  Thus, g is lower IF   

pre semi continuous, h is upper IF pre semi continuous and .hg ⊆  By 
Proposition 4.2, there is an IF strongly pre semi continuous function 

( ) ( )ITXF II→,:  such that ;hFg ⊆⊆  hence fF ≡  on A. 

Acknowledgement 

The authors express their sincere thanks to the referees for their valuable 
comments regarding the improvement of the paper. 

References 

 [1] D. Amsaveni, M. K. Uma and E. Roja, Intuitionistic fuzzy pre semi closed sets, 
Inter. J. Math. Sci. Appl. (accepted). 

 [2] K. Atanassov, Intuitionistic fuzzy sets, V. Sgurev, ed., VII ITKR’s Session, Sofia 
(Pune 1983 Central Sci. and Techn. Library, Bulg. Academy of Sciences, 1984). 

 [3] K. Atanassov, Intuitionistic fuzzy sets, Fuzzy Sets and Systems 20 (1986), 87-96. 

 [4] K Atanassov, Review and new results on intuitionistic fuzzy sets, Preprint IM-
MFAIS 1-88, Sofia, 1988. 

 [5] K. Atanassov and S. Stoeva, Intuitionistic fuzzy sets, Polish Symp. on Internal and 
Fuzzy Mathematics, Poznan, 1983, pp. 23-26. 

 [6] K. Atanassov and S. Stoeva, Intuitionistic L-fuzzy sets, R. Trappl, ed., 
Cybernetics and System Research, Vol. 2, Elsevier, Amsterdam, 1984, pp.       
539-540.  

 [7] G. Balasubramanian, Fuzzy disconnectedness and its stronger forms, Indian J. 
Pure Appl. Math. 24 (1993), 27-30. 

 [8] A. S. Bin Shahna, On fuzzy strong semi continuity and fuzzy pre-continuity, 
Fuzzy Sets and Systems 44 (1991), 303-308. 

 [9] D. Coker, An introduction to intuitionistic fuzzy topological spaces, Fuzzy Sets 
and Systems 88 (1997), 81-89. 

 [10] H. Gurcay, D. Coker and Es. A. Haydar, On fuzzy continuity in intuitionistic 
fuzzy topological spaces, J. Fuzzy Math. 5 (1997), 365-378. 

 [11] Joung Kon Jeon, Young Bae Jun and Jin Han Park, Intuitionistic fuzzy alpha-
continuity and intuitionistic fuzzy pre continuity, Inter. J. Math. Math. Sci. 19 
(2005), 3091-3101. 



Intuitionistic Fuzzy Pre Semi Extremally Disconnected Spaces 129 

 [12] Young Bae Jun and Seok-Zun Song, Intuitionistic fuzzy semi-pre open sets and 
intuitionistic semi-pre continuous mappings, J. Appl. Math. Comput. 19 (2005), 
467-474. 

 [13] Tomasz Kubiak, Extending continuous L-real functions, Math. Japon. 6 (1986), 
875-887. 

 [14] S. S. Thakur and S. Singh, On fuzzy semi-pre open sets and fuzzy semi-
precontinuity, Fuzzy Sets and Systems 98 (1998), 383-391. 

 [15] Necla Turanli and Dogan Coker, Fuzzy connectedness in intuitionistic fuzzy 
topological spaces, Fuzzy Sets and Systems 116 (2000), 369-375. 

 [16] M. K. Uma, E. Roja and G. Balasubramanian, Tiezte extension theorem for 
ordered fuzzy pre extremally disconnected spaces, East Asian Math J. 24 (2008), 
213-221. 

 [17] L. A. Zadeh, Fuzzy sets, Inform and Control 8 (1965), 338-353. 


