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1. Introduction

The method of centred systems in fuzzy topological spaces was introduced by
M. K. Uma, E. Roja and G. Balasubramanian [1]. A process of compactification via
net and open-filter was introduced by H. J. Wu and W. Wu[2]. In this paper,the
concept of intuitionistic fuzzy centred structure space is introduced. The concepts of
intuitionistic fuzzy centred net and intuitionistic fuzzy centred open filter are studied.
In this connection compactification of an intuitionistic fuzzy centred structure space
is established.

Definition 1.1 ([1]). Let R be a fuzzy Hausdorff space. A system p = {λα} of
fuzzy open sets of R is called fuzzy centred if any finite collection of fuzzy sets of the
system has a non-zero intersection. The system p is called maximal fuzzy centred
system or a fuzzy end if it cannot be included in any larger fuzzy centred system of
fuzzy open sets.

Definition 1.2. A set Λ is a directed set iff there is a relation ≤ on Λ satisfying:
(1) λ ≤ λ,for each λ ∈ Λ.
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(2) if λ1 ≤ λ2 and λ2 ≤ λ3 then λ1 ≤ λ3.
(3) if λ1, λ2 ∈ Λ then there is some λ3 ∈ Λ with λ1 ≤ λ3,λ2 ≤ λ3.

Definition 1.3. A net in a set X is a function P : Λ → X,where Λ is directed
set,the point P (λ) is usually denoted x

λ
, and we often speak of the net (x

λ
)λ∈Λ or

the net (x
λ
) if this can cause no confusion.

Definition 1.4. A function f : X → R is called continuous if f−1(V ) is open in
X,for every V ∈ R.

Definition 1.5. A function f : X → R is called bounded if there exists a real
number m > 0 such that | f(x) |≤ m for every x ∈ X.

2. Compactification via intuitionistic fuzzy centred net and
intuitionistic fuzzy centred filter

Definition 2.1. Let (X,T ) be an intuitionistic fuzzy Hausdorff space. The system
P = {Ai}i∈Λ of all intuitionistic fuzzy open sets of (X,T ) is said to be intuitionistic
fuzzy centred if any finite collections of intuitionistic fuzzy sets {Ai}n

i=1 such that⋂n
i=1 Ai 6= 0∼. The system P is called maximal intuitionistic fuzzy centred system

or intuitionistic fuzzy end if it cannot be included in any larger intuitionistic fuzzy
centred system.

Definition 2.2. Let PX = {Pi : i ∈ Λ} where P ′is are intuitionistic fuzzy centred
systems in (X,T ). They are also called intuitionistic fuzzy centred points. Then the
family TP is said to be an intuitionistic fuzzy centred structure if it satisfying the
following axioms:

(1) ∅,PX ∈ TP
.

(2) The union of the elements of any subcollections of T
P

is in T
P
.

(3) The intersection of the elements of any finite subcollections of T
P

is in T
P
.

The pair (PX ,TP ) is called intuitionistic fuzzy centred structure space. The mem-
ber of (PX ,TP ) are called intuitionistic fuzzy centred(in shortly IFCP )open. The
complement of an intuitionistic fuzzy centred open set is intuitionistic fuzzy centred
closed.

Definition 2.3. Let (P
X

,T
P
) be an intuitionistic fuzzy centred structure space and

an intuitionistic fuzzy centred subset A ⊆ PX . Then intuitionistic fuzzy centred
closure and intuitionistic fuzzy centred interior of A are defined by

IFC
P
cl(A) = ∩{B : B is an intuitionistic fuzzy centred closed and A ⊆ B}.

IFC
P
int(A) = ∪{B : B is an intuitionistic fuzzy centred open and A ⊇ B}.

Definition 2.4. An collection {Ai : i ∈ Λ} of intuitionistic fuzzy centred open sets
in an intuitionistic fuzzy centred structure space (PX ,TP ) is called an intuitionistic
fuzzy centred open cover of intuitionistic fuzzy centred subset B of PX if B ⊂ ⋃{Ai :
i ∈ Λ} holds

Definition 2.5. An intuitionistic fuzzy centred structure space (P
X

,T
P
) is said

to be intuitionistic fuzzy centred compact if every intuitionistic fuzzy centred open
cover of P

X
has a finite subcover.
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Definition 2.6. Let (P
X

,T
P
) and (P

Y
, S

P
) be any two intuitionistic fuzzy centred

structure space. Then f : (P
X

,T
P
) → (P

Y
, S

P
) is an intuitionistic fuzzy centred

continuous function if f−1(V ) is an intuitionistic fuzzy centred open in (P
X

,T
P
) for

each intuitionistic fuzzy centred open set V in (P
Y
, S

P
).

Definition 2.7. Let (PX ,TP ) be an intuitionistic fuzzy centred structure space
and let P ∈ P

X
. Then an intuitionistic fuzzy centred subset N ⊆ P

X
is said to

be intuitionistic fuzzy centred neighbourhood if there exists an intuitionistic fuzzy
centred open set G such that P ∈ G ⊆ N .

Definition 2.8. An intuitionistic fuzzy centred subset A of P
X

is said to be an
intuitionistic fuzzy centred dense if IFC

P
cl(A) = P

X
.

Definition 2.9. Let P
X

be an intuitionistic fuzzy centred system. Then a nonempty
family F of subsets of P

X
is called intuitionistic fuzzy centred filter on P

X
iff the

following axioms are satisfied:
(1) ∅ 6∈ F,
(2) if F ∈ F and F ⊆ H,then H ∈ F,
(3) if F1, F2 ∈ F then F1 ∩ F2 ∈ F.

Definition 2.10. An intuitionistic fuzzy centred filter base on PX is a nonempty
family B of subsets of PX such that

(1) ∅ 6∈ B
(2) if F1 ∈ B and F2 ∈ B then there exists F ∈ B such that F ⊆ F1 ∩ F2.

Definition 2.11. An intuitionsitic fuzzy centred filter F on PX is said to be an
intuitionistic fuzzy centred ultrafilter iff F is not properly contained in any other
intuitionistic fuzzy centred filter on P

X
.

Definition 2.12. An intuitionistic fuzzy centred net in an intuitionistic fuzzy cen-
tred structure space (P

X
,T

P
) is a mapping from a directed set ∆ into P

X
; denoted

{Pα}α∈∆.

Definition 2.13. Let {Pα}α∈∆ be an intuitionistic fuzzy centred net in an intu-
itionistic fuzzy centred structure P

X
and let G be an intuitionistic fuzzy centred

subset of PX . Then the intuitionistic fuzzy centred net is said to be
(1) in G iff {Pα} ∈ G, ∀α ∈ ∆
(2) eventually in G iff there exists β ∈ ∆ for all α ∈ ∆,α ≥ β such that {Pα} in

G.
(3) frequently in G iff for every β ∈ ∆,there exists α ∈ ∆, α ≥ β and {Pα} in G.

Definition 2.14. If {Pα} is an intuitionistic fuzzy centred net in the intuition-
isitic fuzzy centred structure PX and P is an intuitionistic fuzzy centred element of
P

X
,we say that the intuitionistic fuzzy centred net converges towards P iff for every

intutionistic fuzzy centred neighbourhood U of P ,{Pα}is eventually in U .

Definition 2.15. An intuitionistic fuzzy centred point P1 in P
X

is said to be an
intuitionistic fuzzy centred accumulation point or cluster point of an intuitionistic
fuzzy centred net iff for every intuitionistic fuzzy centred neighbourhood U of P1 ,the
intuitionistic fuzzy centred net is frequently in U .
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Definition 2.16. An intuitionistic fuzzy centred net {P} in a set P
X

is called an
intuitionistic fuzzy centred universal or intuitionistic fuzzy centred ultranet if every
intuitionistic fuzzy centred subset A of P

X
,either {P} is eventually in A or {P} is

eventually in P
X
−A.

Definition 2.17. Let Φ be a family of intuitionistic fuzzy centred continuous func-
tions on an intuitionistic fuzzy centred structure space PX . An intuitionistic fuzzy
centred net {P

i
} in P

X
will be called an intuitionistic fuzzy centred Φ net,if {f(P

i
)}

converges for each f ∈ Φ.

Definition 2.18. Let Φ be a family of bounded real-valued continuous functions
on P

X
. Let P

X
is an intuitionistic fuzzy centred compact if every Φ net has an

intuitionistic fuzzy centred cluster point in P
X

.

Definition 2.19. Let P
X

be any arbitrary intuitionistic fuzzy centred structure
space, C*(P

X
) = {f

α
|α ∈ Λ} the family of all bounded real-valued continuous func-

tion on P
X

. For a C*(P
X

) net {P
i
},let F{P

i
} = {U |U is intuitionistic fuzzy centred

open in PX and {Pi} is eventually in U}. It is clear that F{P
i
} is an intuitionsitic

fuzzy centred open filter,and for any fα ∈ C*(PX ),any ε > 0,f−1
α ((rα − ε, rα + ε)) ∈

F{P
i
},where rα = lim{fα(Pi)}. We will called F{P

i
} the intuitionistic fuzzy centred

open filter on P
X

induced by {Pi}.
Definition 2.20. If F is an intuitionistic fuzzy centred filter on PX ,let ∆F =
{(P, F )|P ∈ F ∈ F}. Then ∆F is directed by the relation (P1 , F1) ≤ (P2 , F2)iff
F2 ⊂ F1 ,so the map M : ∆F → P

X
defined by M(P, F1) = P is an intuitionistic

fuzzy centred net in P
X

. It is called the intuitionistic fuzzy centred net based on F.

Definition 2.21. An intuitionistic fuzzy centred filter F
P

converges to P in P
X

if
the intuitionistic fuzzy centred net based on F

P
converges to P .

Definition 2.22. Let P be an intuitionsitic fuzzy centred open filter on PX ,{Pi}
the intuitionistic fuzzy centred net based on P,and I = {U |U is intuitionistic fuzzy
centred open in P

X
and {Pi} is eventually in U}. Then I = P.

For each C*(P
X

) net {Pi} in P
X

,let {wP
i

k } be the intuitionistic fuzzy centred net
based on the intuitionistic fuzzy centred open filter F{P

i
} induced by {Pi}.

(a) {wP
i

k } is uniquely determined by F{Pi} and F{Pi} = F{Pj} iff {wP
i

k } = {wP
j

k }
(b) F{Pi}

= F{wP
i

k } = {O|O is intuitionistic fuzzy centred open in P
X

and {wP
i

k }
is eventually in O}

(c) {wPi

k } is a C*(P
X

) net and lim{fα(wPi

k )} = lim{fα(Pi)} for all fα in C*(P
X

).
(d) The following are equivalent

(i) {wPi

k } converges to P
(ii) {Pi} converges to P and
(iii) F{Pi} converges to P

To avoid the confusion between {wPi

k } as an intuitionistic fuzzy centred net in
P

X
and {wPi

k } is an intuitionistic fuzzy centred point in a set,we will use {wPi

k }*
to represent {wPi

k } when it is regraded as an intuitionistic fuzzy centred point in a
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set. Let Y
P

= {{wPi

k }*|{Pi} is an C*(P
X

) net the does not converges in P
X

,{wPi

k }
is the intuitionistic fuzzy centred net based on intuitionistic fuzzy centred filter
F{Pi}},P*

X
= P

X
∪ Y

P
,the disjoint union of P

X
and Y

P
. For each intuitionistic fuzzy

centred open set U ⊂ P
X

,define U* ⊂ P*
X

to be the set U* = U ∪{{wPi

k }*|{wPi

k }* ∈
Y

P
and {wPi

k } is eventually in U}. It is clear that if U ⊂ V ,then U* ⊂ V *.

Proposition 2.23. For any two intuitionistic fuzzy centred open sets U and V in
P

X
,(U ∩ V )* = U* ∩ V *.

Proof. Let P2 ∈ (U ∩ V )* ∩ Y
P
,then P2 = {wPi

k }* and {wPi

k } is eventually in U ∩ V .
This implies that {wPi

k } is eventually in U and in V ,thus {wPi

k }* is in U* ∩ V *. For
the other direction,if P2 ∈ (U*∩V *)∩Y

P
,then P2 = {wPi

k }* and {wPi

k } is eventually
in U and in V ,so {wPi

k } is eventually in U ∩ V . Thus P2 is in (U ∩ V )*. ¤

Proposition 2.24. Let B = {U*|U be an intuitionistic fuzzy centred open in P
X
}.

Then B is an intuitionistic fuzzy centred base for an intuitionistic fuzzy centred
structure on P*

X
if

(a) P*
X

= {U*|U* ∈ B}
(b) whenever U*, V * ∈ B with P2 ∈ U* ∩ V *,there is some W * = (U ∩ V )* ∈

B, P2 ∈ W * ⊂ U* ∩ V *.

Proof. (a) P*
X

= {U*|U* ∈ B},let P2 ∈ Y
P
,then P2 = {wPi

k }*. For any fα ∈
C*(P

X
),let rα = lim{fα(wPi

k )},then {wPi

k } is eventually in f−1
α ((rα− ε, rα +

ε)) for any ε > 0,that is {wPi

k }* is in f−1
α ((rα− ε, rα + ε)),for any ε > 0,thus

YP ⊂ ∪{U*|U* ∈ B},therefore P*
X
⊂ ∪{U*|U* ∈ B}. For {U*|U* ∈ B} ⊂

P*
X

is clear.
(b) if P2 ∈ U* ∩ V * for any U* and V * in B,since (U ∩ V )* is in B and

(U ∩ V )* = U* ∩ V *,thus P2 ∈ (U ∩ V )* ⊂ U* ∩ V *.
¤

Provide P*
X

with the intuitionistic fuzzy structure induced by the intuitionsitic
fuzzy centred base B. For each fα in C*(PX ),define f*

α : P*
X
→ R by setting that

f*
α(P1) = fα(P1) if P1 ∈ PX ; f*

α({wPi

k }*) = lim{fα(wPi

k )} for {wPi

k }* in YP . It is
clear that f*

α is well defined and is a bounded real valued function on P*
X

Proposition 2.25. For any fα in C*(PX ),f*
α is a bounded real valued continuous

function on P*
X
.

Proof. To show the continuity of f*
α at any P3 in P*

X
,let tα = f*

α(P3). It will be shown
that for any ε > 0,there is an intuitionistic fuzzy centred open set U* ∈ B such that
P3 ∈ U* ⊂ f*−1

α ((tα − ε, tα + ε)). Let U = f−1
α ((tα − ε

2 , tα + ε
2 )). If P3 ∈ PX ,since

fα(P3) = f*
α(P3) = tα,thus P3 ∈ f−1

α ((tα − ε
2 , tα + ε

2 )) ⊂ (f−1
α ((tα − ε

2 , tα + ε
2 )))*.

If P3 ∈ Y
P
,then P3 = {wPi

k }*. Since tα = f*
α(P3) = lim{fα(wPi

k )},so {wPi

k } is
eventually in f−1

α ((tα − ε
2 , tα + ε

2 )); that is P3 = {wPi

k }* ∈ (f−1
α ((tα − ε

2 , tα + ε
2 )))*.

Finally,we show that (f−1
α ((tα − ε

2 , tα + ε
2 )))* ⊂ f*−1

α ((tα − ε, tα + ε)). If P1 is
in P

X
∩ (f−1

α ((tα − ε
2 , tα + ε

2 )))*,then P1 ∈ f−1
α ((tα − ε

2 , tα + ε
2 )));that is f*

α(P1) =
fα(P1) ∈ (tα − ε, tα + ε). So P1 ∈ f*−1

α ((tα − ε, tα + ε)). If P2 ∈ (f−1
α ((tα − ε

2 , tα +
673
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ε
2 )))* ∩ Y

P
,then P2 = {wPi

k }*, and {wPi

k } is eventually in f−1
α ((tα − ε

2 , tα + ε
2 )),thus

f*
α(P2) = lim{fα(wPi

k )} ∈ [tα − ε
2 , tα + ε

2 ] ⊂ (tα − ε, tα + ε). that is P2 ∈ f*−1
α ((tα −

ε, tα + ε)). ¤

Corollary 2.26. For any fα ∈ C*(P
X

),let tα ∈ IFC
P
cl(f(P

X
)),then for any ε, δ

with 0 < δ < ε,(f−1
α ((tα − ε, tα + ε)))* ⊂ f*−1

α ((tα − ε, tα + ε)).

Proposition 2.27. Let k : PX → P*
X

be defined by k(P1) = P1. Then k is an
intuitionistic fuzzy centred continuous function from P

X
into P*

X
.

Proof. For any intuitionistic fuzzy centred open set U* in B,k−1(U*) = U is intu-
itionistic fuzzy centred open in PX ,so k is intuitionistic fuzzy centred continuous on
P

X
. ¤

Corollary 2.28. For any fα in C*(P
X

), f*
α ◦ k = fα.

Proposition 2.29. For any P2 in P*
X
− P

X
with P2 = {wPi

k }*,{k(wPi

k )} converges
to P2 = {(wPi

k )}*

Proof. Let U* be any intuitionistic fuzzy centred open set in B containing P2,then
{(wPi

k )} is eventually in U in PX . This implies that {k(wPi

k )} is eventually in U*,thus
{k(wPi

k )} converges to P2 = {(wPi

k )}*. ¤

Proposition 2.30. k(P
X

) is intuitionistic fuzzy centred dense in P*
X

Proof. For any P2 in P*
X
−PX ,P2 = {wP

i

k }*. Proposition 2.29 implies that {k(wP
i

k )}
converges to P2 = {wP

i

k }*. Thus IFC
P
cl(k(P

X
)) = P*

X
. ¤

For convenience,let C = {f*
α |α ∈ Λ} represent {f*

α |fα ∈ C*(P
X

)}. For any C

net {Pi} in P*
X

,let E = {O|O is intuitionistic fuzzy centred open in P*
X

and {Pi}
is eventually in O} and L = {U |U is intuitionistic fuzzy centred open in PX and
U* ∈ E}.
Proposition 2.31. For a C net {Pi} in P*

X
,let rα = lim{f*

α(Pi)} for each f*
α ∈ C.

Then for any ε > 0,f*−1
α ((rα − ε, rα + ε)) ⊂ (f−1

α ((rα − ε, rα + ε)))*

Proof. Let P3 ∈ f*−1
α ((rα−ε, rα +ε)),then f*

α(P3) ∈ (rα−ε, rα +ε). If P3 = k(P1) =
P1 for all P1 in PX . Since fα(P1) = f*

α(P3),so P1 is in f−1
α ((rα − ε, rα + ε)),thus

P3 ∈ (f−1
α (rα − ε, rα + ε))*. If P3 = {wPi

k }* in Y
P
,then lim{fα(wPi

k )} = f*
α(P3) ∈

(rα − ε, rα + ε). This implies that {wPi

k } is eventually in f−1
α ((rα − ε, rα + ε)),thus

{wPi

k }* is in (f−1
α (rα − ε, rα + ε))*. ¤

Corollary 2.32. For a C net {Pi} in P*
X
,let rα = lim{f*

α(Pi)} for each f*
α ∈ C.

Then for any ε > 0,f*−1
α ((rα − ε, rα + ε)) ∈ E and f−1

α ((rα − ε, rα + ε)) ∈ L
Proof. It is clear that f*−1

α ((rα − ε, rα + ε)) ∈ E . By Proposition 2.31,{Pi} is
eventually in (f−1

α (rα − ε, rα + ε))*,thus ,f−1
α ((rα − ε, rα + ε)) ∈ L. ¤

Proposition 2.33. E and L are intuitionistic fuzzy centred open filter on P*
X

and
PX respectively.
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Proof. From the proof of Proposition 2.23 and the Corollary 2.32,it is clear that
E is an intuitionistic fuzzy centred filter on P*

X
. By the corollary 2.32,L 6= ∅. If

U and V are intuitionsitic fuzzy centred open sets in L,then U* and V * are in
E . Since (U ∩ V )* = U* ∩ V * and U* ∩ V * ∈ E ,thus U ∩ V ∈ L. If W is an
intuitionsitic fuzzy centred open and W ⊃ O,then W * ⊃ O*. This implies W * ∈ E
and therefore,W ∈ L. ¤

Proposition 2.34. The C net {Pi} converges in P*
X
.

Proof. Let {wk} be the intuitionistic fuzzy centred net based on L. Since for any
α ∈ Λ and ε > 0, f−1

α ((rα − ε, rα + ε)) is in L,where rα = lim{f*
α(Pi)}. Thus,

{fα(wk)} converges to rα for all α ∈ Λ;that is {wk} is a C*(P
X

) net. Since the
intuitionistic fuzzy centred open filter F{wk} induced by the C*(P

X
) net {wk} is

exactly L,so if {wP
k

k } is the intuitionistic fuzzy centred net based on F{wk},then

{wk} = {wP
k

k }.
Case 1: If {wk} converges to an intuitionistic fuzzy centred point P in P

X
. Let U*

be an intuitionistic fuzzy open set in B containing k(P ),then P is in U and
U is an intuitionistic fuzzy centred open in P

X
. Since {wk} converges to

P ,By Definition 2.21 implies that U is in L and therefore,U* is in E . This
implies that {Pi} converges to k(P ) in P*

X
.

Case 2: If {wk} does not converges in P
X

,then {wk}* = {wP
k

k }* is in Y
P
. For any

U* in B containing {wP
k

k },{wP
k

k } is in eventually U in PX ,the Definition
2.22 implies that U is in L and therefore U* is in E . Thus {Pi} converges
to {wP

k

k }* = {wk}* in P*
X

.
¤

Proposition 2.35.
(
P*

X
, k

)
is an intuitionsitic fuzzy centred compactification of P

X

Proof. Since C is a collection of bounded real valued continuous functions on P*
X

and every C net {Pi} converges in P*
X

. By Definition 2.18 implies that P∗
X

is intu-
itionistic fuzzy centred compact. Hence by Proposition 2.30 implies that

(
P*

X
, k

)
is

an intuitionsitic fuzzy centred compactification of P
X

. ¤

Proposition 2.36. Let C
(
P*

X

)
be the set of all real continuous functions on P*

X
.

Then C
(
P*

X

)
= C = {f*

α
|fα ∈ C*(P

X
)}.

Proof. Let g ∈ C
(
P*

X

)
. Since P*

X
is intuitionistic fuzzy centred compact, g ◦ k ∈

C
(
P*

X

)
. By Proposition 2.27,2.29 and the continuity of g, we have (g◦k)*({wP

i
k }*) =

lim{(g ◦ k)(wP
i

k )} = lim{g(k(wP
i

k ))} = g(lim{k(wP
i

k )}) = g({wP
i

k }*) for all {wP
i

k } in
Y

P
and (g ◦ k)*(k(P )) = (g ◦ k)*(P ) = g(k(P )) for all P in P

X
,hence C

(
P*

X

) ⊂ C =
{f*

α
|fα ∈ C*(PX )}. ¤
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