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ON INTUITIONISTIC FUZZY ABSOLUTE
C-CENTRED STRUCTURES ωC(R)

T. YOGALAKSHMI1, V. VISALAKSHI, AND O. CASTILLO

ABSTRACT. In this paper, an intuitionistic fuzzy C-irreducible function on in-
tuitionistic fuzzy C-Hausdorff spaces is defined and several properties of it are
discussed. Moreover, the intuitionistic fuzzy absolute C-centred structures are
coined and proved that they are homeomorphic under the natural mapping, πR

.

1. INTRODUCTION

Problem of uncertainities had been resolved through the concept of fuzziness,
defined by L. A. Zadeh [14]. Applications of fuzzy sets are in many fields such
as information [10], control [11], robotics [8, 9],e.t.c. C. L. Chang [4] coined
a structure using fuzzy set, named as fuzzy topological space. K. K. Azad [3]
insisted that every regular open set is open. Notion of intuitionistic fuzziness
was defined by Krassimir Atanassov [1,2]. Later Dogan Coker [5,6] established
the intuitionistic fuzzy topological spaces. One of the most challenging task in
medicine is the nervous system which deals with the help of centred systems,
introduced by S. Iliadis, S. Fomin [7]. Properties based on the intuitionistic fuzzy
C-centred systems have been investigated by T. Yogalakshmi, Oscar Castillo [12,
13].
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In this paper, an intuitionistic fuzzy C-irreducible function on the intuition-
istic fuzzy C-Hausdorff spaces is defined and some of the properties of it are
discussed. Moreover, the intuitionistic fuzzy absolute C-centred structures are
coined and proved that they are homeomorphic under the natural mapping, πR.

2. PRELIMINARIES

Definition 2.1. [14] A fuzzy set, δ : X → [0, 1] is a mapping from a non-empty
set X into [0, 1]. δ′ = 1− δ is said to be the complement of δ .

Definition 2.2. [1, 6] Let the fuzzy sets λC and µC be the degrees of member-
ship (namely λC(x)) and non-membership (namely µC(x)) respectively to the non-
empty set C such that 0 ≤ µC(x) + λC(x) ≤ 1, for all x ∈ X. An intuitionistic
fuzzy set (inshort. IFS) C is of the form C = {〈x, λC(x), µC(x)〉 : x ∈ X}. The
symbol C = 〈X,λ, µ〉 for the IFS {〈x, λC(x), µC(x)〉 : x ∈ X} shall be used for the
sake of simplicity. The complement of an intuitionistic fuzzy set, C is defined as
C̄ = 〈X,µ, λ〉.

Definition 2.3. [5] Let α ∈ (0, 1] and β ∈ [0, 1) such that 0 < α(x) + β(x) ≤ 1.
An intuitionistic fuzzy point (inshort. IFP) x〈α,β〉 of X is an IFS of X defined by

x〈α,β〉(y) =

{
〈x, α(x), β(x)〉, if x = y;

〈x, 0, 1〉, if x 6= y.

Then, x, α and β is called the support, value and non-value of x〈α,β〉 respectively.

Definition 2.4. [6] An intuitionistic fuzzy topology (inshort. IFT) is a collection
τ of IFSs of a non-empty set X having the axioms:

(i) 0∼, 1∼ ∈ τ .
(ii) C1 ∩ C2 ∈ τ , for any C1, C2 ∈ τ .

(iii) ∪iCi ∈ τ , for any Ci ∈ τ .

Now, (X, τ) is said to be an intuitionistic fuzzy topological space (inshort. IFTS)
and each member of τ is called as an intuitionistic fuzzy open set (inshort. IFOS)
of X. The complement of IFOS is an intuitionistic fuzzy closed set (inshort. IFCS).

Definition 2.5. [3] Let f : X → Y be any function. The pre-image of C = 〈Y, δ, γ〉
is defined as f−1(C) = 〈X, f−1(δ), f−1(γ)〉 and the image of A = 〈X,λ, µ〉 is
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defined as f(A) = 〈Y, f(λ), f(µ)〉
where

f(λ)(y) =

{
supx∈f−1(y)λ(x), if f−1(y) 6= φ;

0, otherwise

and

f(µ)(y) =

{
infx∈f−1(y)µ(x), if f−1(y) 6= φ;

1, otherwise .

Definition 2.6. [6] Let (X, τ) and (Y, σ) be any IFTSs. A function f : (X, τ) →
(Y, σ) is said to be an intuitionistic fuzzy continuous function, if the inverse image
of every IFOS in (Y, σ) is an IFOS in (X, τ).

Definition 2.7. [12] The intuitionistic fuzzy C-interior and intuitionistic fuzzy
C-closure of an IFS P are respectively defined as IF intc(P ) = ∪{N : N is an IFcOS
in X and N ⊆ P} and IFclc(P ) = ∩{L : L is an IFcCS in X and L ⊃ P} .

Definition 2.8. [12] Let J be an indexed set. An intuitionistic fuzzy C-centred
system is a system SC = {Ai}i∈J of intuitionistic fuzzy C-open sets in an intuition-
istic fuzzy Hausdorff space R such that ∩ni=1Ai 6= 0∼. The system SC is called as an
intuitionistic fuzzy C-end if it is maximal.

Proposition 2.1. [12] Let SC be the intuitionistic fuzzy C-end. Then,

(1) If Ai ∈ SC, for i=1,2,...n, then ∩ni=1 Ai ∈ SC.
(2) If 0∼ 6= A ∈ SC and P is an intuitionistic fuzzy C-open set such thatA ⊆ P ,

then P ∈ SC.
(3) If SC is the intuitionistic fuzzy C-end and P is an intuitionistic fuzzy C-open

set, then P /∈ SC iff there is an IFS D ∈ SC with P ∩D = 0∼.
(4) If P ∪Q ∈ SC and P , Q are the IFcOSs such that P ∩Q = 0∼, then either

P ∈ SC or Q ∈ SC.
(5) If IFclc(A) = 1∼, then A ∈ SC, for any intuitionistic fuzzy C-end SC.

Definition 2.9. [12] Let EC(R) be the collection of all intuitionistic fuzzy C-ends
belonging to R. If SC(A) is the set of all intuitionistic fuzzy C-ends which in-
cludes IFcOS A of R as a member of it, then the collection of intuitionistic fuzzy
neighbourhoods of each intuitionistic fuzzy C-end contained in SC(A) forms an in-
tuitionistic fuzzy topology § in EC(R). Thus, the pair (EC(R), §) or EC(R) is called
as an intuitionistic fuzzy C-centred space.
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Remark 2.1. [12] For each intuitionistic fuzzy C-open set B of R, there corre-
sponds an intuitionistic fuzzy neighbourhood SC(B) in EC(R). That is, SC(B) is
an intuitionistic fuzzy open subset of EC(R) and its complement is said to be an
intuitionistic fuzzy closed subset of EC(R), denoted by EC(R)−SC(B).

Definition 2.10. [12] Let R be an intuitionistic fuzzy Hausdorff space and EC(R)

be an intuitionistic fuzzy C-centred space. If G is any intuitionistic fuzzy C-open
subset of R, then intuitionistic fuzzy interior of EC(R) and intuitionistic fuzzy
closure of EC(R) are defined as IntEC(R)(SC(G)) = ∪{SC(P ) : SC(P ) is an in-
tuitionistic fuzzy open subset of EC(R) and G ⊇ P } and ClEC(R)(SC(G)) =
∩{SC(Q) : SC(Q) is an intuitionistic fuzzy closed subset of EC(R) and G ⊆ Q}
respectively.

Proposition 2.2. [12] The intuitionistic fuzzy C-centred space, EC(R) is an intu-
itionistic fuzzy C-compact space and has a base of intuitionistic fuzzy
C-neighbourhoods that are both intuitionistic fuzzy C-open and intuitionistic fuzzy
C-closed sets.

3. ON INTUITIONISTIC FUZZY ABSOLUTE C-CENTRED STRUCTURES ωC(R)

Definition 3.1. Let R1 and R2 be any two intuitionistic fuzzy C-Hausdorff spaces.
A function f :R1 → R2 is said to be an intuitionistic fuzzy C-irreducible function if
there is no proper intuitionistic fuzzy C-closed set B of R1 such that f(B) = 1∼.

Definition 3.2. Let R1 and R2 be any two intuitionistic fuzzy C-Hausdorff spaces.
A function f :R1 → R2 is said to be an intuitionistic fuzzy C-perfect function if the
image of an intuitionistic fuzzy C-closed set is intuitionistic fuzzy C-closed and the
inverse image of each intuitionistic fuzzy point is intuitionistic fuzzy C-compact.

Definition 3.3. Let R1 and R2 be any two intuitionistic fuzzy C-Hausdorff spaces.
A function f :R1 → R2 is said to be an intuitionistic fuzzy C-compact function if the
inverse image of each intuitionistic fuzzy set is intuitionistic fuzzy C-compact.

Definition 3.4. The intuitionistic fuzzy absolute C-centred structures of R, ωC(R)

is the collection of all intuitionistic fuzzy C-ends containing all intuitionistic fuzzy
C-open sets, Ci such that Ci ⊇ x〈α,β〉.
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Definition 3.5. An intuitionistic fuzzy natural mapping πR of ωC(R) onto R if the
image of each intuitionistic fuzzy C-end is an intuitionistic fuzzy point of R.

Proposition 3.1. The intuitionistic fuzzy natural mapping πR of ωC(R) onto R is
intuitionistic fuzzy C-irreducible and intuitionistic fuzzy C-compact.

Proof. Let x〈α,β〉 be an intuitionistic fuzzy point of R. If πR(SC) = x〈α,β〉, π−1R

(x〈α,β〉) is a set of all intuitionistic fuzzy C-ends, SC which contain all the intu-
itionistic fuzzy C-open sets, Ci such that Ci ⊇ x〈α,β〉. Since EC(R) has a base of
intuitionistic fuzzy C-neighbourhoods that are both intuitionistic fuzzy C-open
and intuitionistic fuzzy C-closed, π−1R (x〈α,β〉) is an IFcCS in EC(R). Since EC(R)

is intuitionistic fuzzy C-compact space, π−1R (x〈α,β〉) is an intuitionistic fuzzy C-
compact. Therefore, πR is an intuitionistic fuzzy C-compact function. It is clear
that πR is an intuitionistic fuzzy C-irreducible function, because each SC(A) in-
cludes A with x〈α,β〉 ⊆ A and {SC(A)} is a base in intuitionistic fuzzy C-centred
space, EC(R). �

Proposition 3.2. An intuitionistic fuzzy C-irreducible and C-closed image of every
intuitionistic fuzzy C-open set is an intuitionistic fuzzy C-open set.

Proof. Proof is obvious. �

Proposition 3.3. If f is an intuitionistic fuzzy C-continuous, intuitionistic fuzzy
C-irreducible and intuitionistic fuzzy C-closed functions of R1 onto R2, then C − int
(f−1(A)) 6= 0∼, for every intuitionistic fuzzy C-open set A 6= 0∼ in R2.

Proof. Proof is obvious. �

Proposition 3.4. Let R1 and R2 be any two intuitionistic fuzzy C-Hausdorff spaces.
Let f :R1 → R2 be an intuitionistic fuzzy C-continuous, intuitionistic fuzzy C-
irreducible and intuitionistic fuzzy C-perfect functions. Then there exists an intu-
itionistic fuzzy C-homeomorphism Φ of ωC(R1) onto ωC(R2) such that
f ◦ πR1 = πR2 ◦ Φ.

R1 R2

ωC(R1) ωC(R2)

-f

-
Φ

6
πR1

6
πR2
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Proof. Let {Ai} be a collection of intuitionistic fuzzy C-open sets of R1 such
that ∩ni=1(Ai) 6= 0∼ which would be a maximal intuitionistic fuzzy C-centred
system. Since f is intuitionistic fuzzy C-irreducible and intuitionistic fuzzy C-
perfect functions, the system {C − int(f(Ai))} is intuitionistic fuzzy C-open with
C− int(f(A)) 6= 0∼. Clearly the system becomes an intuitionistic fuzzy C-centred
system. Let us extend this intuitionistic fuzzy C-centred system to an intuition-
istic fuzzy C-end and prove that it is unique. Suppose that there exists two
intuitionistic fuzzy C-open sets A1 and A2 in R1 with A1 ∩ A2 = 0∼, such that
A1 ∩ C − int(f(Ai)) 6= 0∼ and A2 ∩ C − int(f(Ai)) 6= 0∼. Now by the Propo-
sition : 3.2. and the Proposition: 3.3., it is easy to see that, {C − int (f(Ai))}
can be extended in only one way to a maximal intuitionistic fuzzy C-centred
system in R2. Now, consider the system {C − int(f−1(Ki))} of intuitionistic
fuzzy C-open sets in R1 and {Ki} ∈ ωC(R2). This implies that the system is an
intuitionistic fuzzy C-centred system and extend it to a maximal intuitionistic
fuzzy C-centred system in R2. Now consider the function Φ : ωC(R1) → ωC(R2)

with Φ({Ai}). It is clear that Φ is one-to-one and onto. To show that Φ is an
intuitionistic fuzzy C-homeomorphism it is sufficient to prove that Φ is an intu-
itionistic fuzzy C-continuous, since EC(R1) is an intuitionistic fuzzy C-compact.
Let SC = {Ai} be an arbitrary intuitionistic fuzzy C-end in R1, that is, an ele-
ment of EC(R1) and let Φ(SC) = {Ki}. It is claim that Φ(SC(Ai)) ⊆ SC(Ki) =
SC(C − int(f(Ai))). If SC ∈ SC(Ai), then Ai ∈ SC, so C − int(f(Ai)) ∈ SC which
means that Φ(SC) ∈ SC(C − int(f(Ai))). This proves that Φ is an intuitionistic
fuzzy C-homeomorphism. From the construction of Φ, it follows that, Φ(πR1

−1

(x〈α,β〉)) ⊆ π−1R2
(f(x〈α,β〉)). Hence, f ◦ πR1 = πR2 ◦ Φ. �

Proposition 3.5. The intuitionistic fuzzy C-absolute of R1 and R2 are the intu-
itionistic fuzzy C-homeomorphic if there exists an intuitionistic fuzzy topological
space on R such that R can be mapped onto both R1 and R2 by intuitionistic fuzzy
C-irreducible, intuitionistic fuzzy C-continuous and intuitionistic fuzzy C-perfect
functions.

R1 R R2

ωC(R1) ωC(R) ωC(R2)

� f1 -f2

�
Φ1

-
Φ2

6
πR1

6
πR

6
πR2



ON INTUITIONISTIC FUZZY ABSOLUTE . . . 1321

Proof. Proof is obvious. �

4. CONCLUSION

Centred systems have many applications in the fields of medical sciences such
as nervous system, muscular system, etc. In section:1 and section:2 , introduc-
tion and preliminaries of [12] were provided. The intuitionistic fuzzy absolute
C-centred structures on intuitionistic fuzzy C-Hausdorff spaces were coined and
established that they were homeomorphic to each other in section:3.
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