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Abstract. Compactification is one of the novel extensions in topological space. Nets and filters
are used to study the detailed characterization of compactness and convergence in topological
spaces. The major framework of this article delves into (¢,d) ZF — Q uniform Ir* centred struc-
ture compactification. An innovative space that integrates a (c¢,d) ZF — Q uniform topological
space with (¢,d) ZF — Q uniform Ir* space. It explains about the irreducibility in (¢,d) ZF — Q
uniform topological space. Also combines with (¢,d) ZF — Q uniform centred system that deals
the intersection of open sets. This study also involves (¢,d) ZF — Q uniform Ir* centred structure
filters and (¢,d) ZF — Q uniform Ir* centred structure nets which explains a detailed analysis on
sequences and its convergence in (¢,d) ZF — Q uniform topological space.
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1. Introduction

L. Zadeh in 1965, [1] had proposed a set that deals with vagueness, imprecision called
Fuzzy set from universal set X and [2] give a detailed explanation on this fuzzy set. Fuzzy
set explores the characterisation using parameter, linguistic variables etc. Each elements
in fuzzy set is represented as membership values from the set X to [0,1]. It had various
applications in image processing, decision making, fuzzy logics and fuzzy inference systems
etc. K. Atanassov in 1986, [3] enhances a unique concept called intuitionistic fuzzy sets.
It ensures the both membership and non-membership values in intuitionistic fuzzy sets.
Mathematical analysis explores the concepts of limits, contuinity, open sets, closed sets,
compactness are discussed in Real numbers. After that, various mathematicians convey his
ideas and explores his conception to different geometrical space is represented as topology.
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Topological space is other wise expressed as rubber- sheet geometry, it characterizes the
shapes and its deformations. Connectedness, compactness and continuity are major three
C’s in topological space. Among these, compactness ensures about the open coverings in
a give topological spaces. This also leads to a higher dimension topological space called
large inductive dimension, short inductive covering dimensions, embeddings, manifolds,
functions spaces, and also it leads to a another dimensional concept as algebraic topology.
C. L. Chang in 1968, [4], defines fuzzy topological spaces. It enhances a various ideas on
structures and spaces also its properties. Later, intuitionistic fuzzy topological space was
defined by D. Coker in 1997 [5]. In both fuzzy topological space and intuitionistic fuzzy
topological space leads to an concepts for connectedness, compactness etc.

B. Hutton in 1975 and 1977 [6, 7] notion on uniformities and normalities in fuzzy topo-
logical space. Among all, the main aim in this article is to explores a new essence called
(¢,d) IF — Q uniform Ir* centred structure compactification using (¢,d) ZF — Q uniform
Ir* centred structure filters and (¢,d) ZF — Q uniform Ir* centred structue nets. In this
concept, various results regarding compactifications and its properties are explored. The
relationship between nets and filters in topological spaces is to understand the compact
spaces and its characteristics. The (¢,d) ZF — Q uniform Ir* centred structure compacti-
fication is motivated by a need to bridge certain gaps in the theory of compactifications of
uniform spaces, particularly those involving irregular and quasi-uniform structures. Tra-
ditional compactifications, such as Stone-Cech and Samuel compactifications, are largely
constructed under assumptions of regularity, symmetry, or completeness. However, many
natural and important spaces in both topology and analysis, especially quasi-uniform
spaces and structures arising in generalized function theory, lack these properties. The
extension of (¢,d) ZF — Q uniform Ir* centred structure compactification more flexible
treatment of quasi-uniformities that do not necessarily satisfy classical uniform conditions,
enabling a broader class of spaces to be compactified meaningfully. Also the broader field
of topology, this research positions itself at the intersection of compactification theory,
uniform space theory, and generalized convergence structures. It contributes to the ongo-
ing effort to generalize classical results to more flexible, non-standard settings, which are
increasingly relevant in modern applications such as rigid motions in theoretical physics,
other higher dimension topological spaces, and the study of generalized metric spaces.
An filters can associate with nets and vice versa to analyze convergence and compact-
ness. Among that the relationship between nets, filters and compactifications are also
associated with each other. Filters are used to analyse the compact spaces and construct
compactifications. Likewise, the nets are tedious to ensure the convergence in compactified
space.

2. Literature Review

E. Narmada and et. al [8] had framed a C' structure to define an compactification
in intuitionistic fuzzy topological spaces. The article, explores an detailed analysis of C
structure spaces using T¢ filters for compactification. In 2014, G. K. Revathi et. al [9]
had researched a new approach on Wallman-type compactification via intuitionistic fuzzy
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rough centred texture spaces. Also in 2015, G. K. Revathi et. al [10] express an novel
idea of compactification via semigroup and intuitionistic fuzzy convergence topological
spaces. Later on that, in 2015, Ridvan Sahin developed his ideas to soft set. Soft sets
deals with paramaters. The author had define a compactification and its properties on
soft sets. In 2019, Ceren Sultan ELIMALI et. al [11] defined an FAN-GOTTESMAN
compactifications and stone spaces along with properties are discussed. Likewise [12]the
topological group of transformations explain about the pointwise convergence topology
and admissible group topology with the structure equivariant compactifications. Also [13]
introduced the category of stable compactifications and Raney extensions of proximity
frames in duality spaces. In this articles, the author defines an comparitive analysis on
other type of compactifications. Also they explore his ideas in clopen sets, ultrafilters,
non-convergent spaces, etc. An application related to compactifications [14-16] are used
in both the theoretical approaches like lie algebra, bounded operators, etc,. and also
applied in different fields like physics, robotics, etc.

3. Motivation and Contribution of the Study

The major motivation behind the (¢,d) ZF — Q uniform topological space is an major
extension of intuitionsitic fuzzy topological space. A (¢,d) ZF — Q uniform topological
space is a highly generalized mathematical structure that blends concepts from uniform
topology, intuitionistic fuzzy sets, and quasi-uniformity. It is designed to model uncer-
tainity in topological spaces. This space has led to the numerous concepts in topological
space is functors, morphisms etc. Also in (¢,d) ZF — Q uniform Ir* structure space deals
with the irreducibility in topological spaces. This leads to Zariski topology, spectral space
and Jac-spectral space etc., These are the higher dimension topological space combined
with algebraic geometry and commutative algebra. Here, this motivate for novel research
ideas which can be incorporated to various domains. Likewise, Centred systems deals only
with the collection of open sets in the given topological space. So, here the reserach work
incorporates the different spaces in (¢,d) ZF — Q uniform topological space. Based on the
literature survey in Section-2, the authors introduced the novel idea called (¢,d) ZF — Q
uniform Ir topological space. Many researchers depicted and applied compactifications
in robotics, physics, lie groups, etc., which leads authors to study (¢,d) ZF — Q uniform
Ir* centred structure compactification. To increase the readers interest, the authors intro-
duced (¢,d) ZF — Q uniform Ir* centred structure filters and (c,d) ZF — Q uniform Ir*
centred structure nets which supported the study of (¢,d) ZF — Q uniform Ir* centred
structure compactification.

4. Proposed Structure of the Paper

In this article, an idea of Compactification on (¢,d) ZF — Q uniform Ir* centred struc-
ture space is defined. The below flowchart shows the process of compactification is exe-
cuted via (c,d) ZF — Q uniform Ir* centred Filters and (¢,d) ZF — Q uniform Nets.
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Figure 1: A Study on (¢, d) ZF — Q uniform Ir* centred structure compactification

5. Preliminaries

Here IF denotes the intuitionistic fuzzy set on X and throughout the article, and the
universe of discourse X is a non-empty set.

Definition 1. [3] Let X be a universal set and an IF set A in X is defined as A =
{{z,pa(z), vam)) : © € X} where pa(z) : X — [0,1] and v4(x) : X — [0, 1] are the mem-
bership and non-membership functions respectively for every x € X, with the condition
0 < pa(zr)+rva(r) <1



S. Thirukumaran, G. K. Revathi / Eur. J. Pure Appl. Math, 18 (2) (2025), 6135 5of 17

Definition 2. [5] An IF' topology 7 on X is a collection of intuitionistic fuzzy sets, the
following assertion are to be hold:

(i) 0,10 € 7,
(ii) Each A; € 7, then N | A; € 7.
(iii) For all A; € 7 then U; € JA € 7.
The pair (X, 7) is referred to as I F topological space on X

Definition 3. [17] Suppose Ex represents the collection of IF mappings, g : [F(X) —
IF(X) then the following are:

(i) 9(0~) =0~
(ii) A C g(A), VA € TF(X)
(iii) g(UA;)= Ug(4;),VA; € IF(X),i€ ]

For g € =y, the function g~'(A)= N{B : ¢(B) C A} € Zx, given for all A € IF(X),
9N g (A)=n{g(A1) U g (A2) : A1 U As = A}, (9o g) (A)=g(g (A))-

Definition 4. [17] Let v: Ex — I x I be an IF mapping. Then v is characterized as an
IF quasi uniformity on X, if it fulfills the circumstances:

(i) v(g1 Mga) 2 v(g1) Nw(gy) for gy, go € Ex

(ii) g € Ex we have U{v(gy) 1 g1 091 C g} 2 v(g)
(iii) g1 2 g then v(g;) 2 v(g)
(iv) g € Zx then v(f)=1.

A pair (X, v) is claimed as ZF — Q uniform space.

Definition 5. [17] A pair (X,v) be an ZF — Q uniform space. Let ¢ € (0,1] =Iy and
de[0,1) =I; with ¢ + d< 1 and A € [F(X).
(¢,d)IFQI,(A) = U{B: f{B) C A, some of f€ Z(X) and v(f) > (¢,d)}

Definition 6. [17] Consider (X, v) be an ZF — Q uniform space The mapping 7,, is defined
by: IF(X)— I x I is defined by

To(A) = U{(c,d) : (c,d) IFQI ,(A)=A, ¢ € Iy, d € I with ¢ + d < 1}.Hence, a pair
(X, 1) is called ZF — Q uniform topological space. The elements of (X, 7,) is called (¢,d)
ZF — Q uniform open sets and its complement is (¢,d) ZF — Q uniform closed sets.

Example 1. Assume X = {w,y}.

A= (n(03:05): (04:9.1)) 2 = (= (o0 g) (05°56)) 40 = (= (53-53)- (223

be any three I F sets on X and let F is a non-void
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Let Ex: IF(X) = IF(X

) be an I F mapping. Let g;, g5, g3 and g, € Ex be defined as:

O~, ifE=0.
n(B) = {lw, otherwise
0~, ifE =0~
p(E)=q4, ifECA
1., otherwise.
0~, ifE =0~
93(E)=4¢B, ifECB
1., otherwise.
0., ifE=0~
u(E)=SC, ifECC
1., otherwise.
( 0), ifg=q
(2/7.5/8), ifg=g,
(3/6,1/5), ifg=gs
(g — J G199/, ifg=a,
(4/7,1/9), ifg= g2 g3
(5/7,8/9), ifg=g,Mygy
(5/9,6/7), ifg=g3Myg,
0,1), otherwise

Clearly, (X,v) is an ZF — Q uniform space, for ¢=0.02 and d=0.05.

define intuitionistic

fuzzy mapping, 7,: IF(X) — I x I as
(0,1), ifE =00
(4/5,2/7), ifE=A
(E) =< (2/5,3/7), ifE =B
(1/8,2/7), ifE=C
L (1,0), otherwise

Hence 7,={A, B,C,0.,1.}. Clearly (X, 7,) is an ZF — Q uniform topological space.

Definition 7. [17] A pair (X, 7,) be an ZF — Q uniform topological space and A be an
IF set. The ZF — Q uniform interior of A is then described as (c¢,d)FQint,(A)=U{B :
B C A and Bis a (¢,d) ZF — Q uniform open set where ¢ € Iy, d € I1, and c+d < 1}.
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Definition 8. [17] Let (X, 7,) be an ZF — Q uniform topological space and A be a IF
set. Then the ZF — Q uniform closure of A is expressed as (¢,d)[FQcl,(A)=N{B: B2 A
and B is an (¢,d) ZF — Q uniform closed set where ¢ € Iy, d € I with ¢+d < 1}

6. Compactification in (¢,d) ZF — Q Uniform Ir*-structure space

Throughout the article the word "bounded” is represented as ”bdd”.

6.1. Irreducibility and (c,d) ZF — Q Uniform Ir* Centred Structure space
in ZF — Q Uniform Topological space

Definition 9. Let (X, 7,) represents an ZF — Q uniform topological space. A, B and C
€ IF(X). An IF set A is said to be irreducible iff A C BUC, such that A C B or A C
C with B# 1. and C # 1.

Definition 10. A pair (X, 7,) be ZF — Q uniform topological space and A, B, C be
any (c¢,d) ZF — Q uniform open sets is said be to irreducible, iff A C B U C such that
AC Bor ACC. Then A is said to be (¢,d) ZF — Q uniform irreducible open set. The
complement of (¢,d) ZF — Q uniform irreducible open sets is said to be (¢,d) ZF — Q
uniform irreducible closed set.

Example 2. Let X = {g,h} be a non empty set,

4= (o (5755) (35 55)) 2 = (= (T 03): (G2 52)) = (= (G ) (o:00))

h
and D = <a:, (i, —), (i, —)> be any four I F sets on X and let E' is a non-empty
0.870.1 0.03" 0.01

IF set on X. Consider the IF' mapping, =x: IF(X) — IF(X) g1, ¢, 93, 94 and g5 € Ex
be defined as:

O, ifE =0~
FE) =

a(E) {lN, otherwise.
0~, ifE =0~
1., otherwise.
0, ifE =0~
1., otherwise.
0~, ifE =0~
1., otherwise.
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0, ifE =0~
1

~, Otherwise.

1,0), ifg= 0
2/7,5/8), ifg=g,
3/6,1/5), ifg=gs
3/7,1/6), ifg=g,
3/8,1/8), ifg=gs

), ifg=g2Mgs
5/7,5/9), ifg=g,Mgy
6/7,6/9), ifg=g,gs
3/7,8/9), ifg=g3M g,
4/9,1/10), ifg=g3Mgs
1/6,4/7), ifg=gsMgs
0,1), otherwise

Clearly, (X,v) is an ZF — Q uniform space, for ¢=0.08 and d=0.03. define an I F' mapping,
To: IF(X) = I x I as

0,1), 1fE =0~
(2/5,3/7), ifE=A
(1/8,2/7), ifE=DB
(1/3,3/8), ifE=C
(2/5,3/5), ifE=D
(

1,0), otherwise

Then 7,={A,B,C,D,0.,1.} be an ZF — Q uniform topological space. The elements
of 7, are called (c¢,d) ZF — Q uniform open sets and the complements are (¢,d) ZF — Q
uniform closed sets. Clearly (X, 7,,) is an ZF — Q uniform topological space. Let A, B and
C are (¢,d) ZF — Q uniform irreducible open sets. From the Definition 6.2, the collection
Ir= {A, B,C,0.} are (¢,d) ZF — Q uniform irreducible open sets.

Remark 1. From the above Example 6.3, Clearly Ir*= IrU{1.}. Then Ir*={A, B,C,0.}U
1. is said to be (¢,d) ZF — Q uniform Ir* irreducible open sets.

Definition 11. Let (X, 7,) be an ZF — Q uniform topological space on X. Then (X, 7,) is
said to be (¢,d) ZF — Q uniform Ir* structure space, then the corresponding requirements
are to be fulfilled:

(i) 00,10 € Ir*.
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(ii) If {Az i€ I, VA; € II‘*} where U;e; A; € Ir*.
(iii) If A, B € Ir*, then A N B € Ir*.

Every member of (X,7,) is said to be (¢,d) ZF — Q uniform Ir* structure space. The
elements of (¢,d) ZF — Q uniform Ir* structure space is (¢,d) ZF — Q uniform Ir* struc-
ture open sets. The complements of (¢,d) ZF — Q uniform Ir* structure open set is (¢,d)
ZF — Q uniform Ir* structure closed sets.

Definition 12. Let (X,7,) be ZF — Q uniform topological space. Then (X,7,) is said
to be (¢,d) ZF — Q uniform Ir* structure hausdorff space, iff for every z;, 7 € X and
x1 # w2 implies that there exists Gi1= (z, ugy, Ve, ), Ga= (T, uG,y, VG,) € Ty With ug, (21)=
1o, ve, (21)= 0~, pay(22)= 1o, vg,(22)= 0~ and G; N Ga= 0~

Definition 13. Let (X, 7,) is said to be (¢,d) ZF — Q uniform Ir* structure hausdorff
space. The collection P = {4;};es of all (¢,d) ZF — Q uniform Ir* structure open sets of
(X, 1) referred to as (¢,d) ZF — Q uniform Ir* centred structure system, if for any finite
collection of elements in ZF — Q uniform Ir* structure space such that N'_; A; # O~.

Definition 14. Consider, the sets Px= {P; : i € 0} where P;s are (¢,d) ZF — Q uniform
Ir* centred structure systems in (X, 7,) which are also called as (¢,d) ZF — Q uniform
Ir* centred structure points. Then the family 7p is said to be an (¢,d) ZF — Q uniform
Ir* centred structure, if it satisfies the following conditions:

(i) 0,Px € mp
(ii) Ujes Tp is in 7p.(arbitrary union)
(iii) NP, 7p is in 7p.(finite intersection)

The pair (Px,7p) is called (c¢,d) ZF — Q uniform Ir* centred structure space. Each
members of (Px, 7p) are called (¢,d) ZF — Q uniform Ir* centred structure open set. The
complement of an (c¢,d) ZF — Q Ir* centred structure uniform open set is (¢,d) ZF — Q
uniform Ir* centred structure closed set.

Definition 15. Let (Px,7p) be (¢,d) ZF — Q uniform Ir* centred structure space and
A C Px. Then (¢,d) ZF — Q uniform Ir* centred structure closure and (¢,d) ZF — Q
uniform Ir* centred structure interior of A is defined as

Ir* Cp Cl(A)=N{B : B is an (¢,d) ZF — Q uniform Ir* centred structure closed set and
AC B}

Ir* Cp Int(A)=N{B : B is an (c,d) ZF — Q uniform Ir* centred structure closed set and
AD B}

Definition 16. Let (Px,7p) be the (¢,d) ZF — Q uniform Ir* centred structure space. A
collection {A; : i € 0} of (¢,d) ZF — Q uniform Ir* centred structure open sets in a (c,d)
ZF — Q uniform Ir* centred structure space (Px,7p) is called a (c¢,d) ZF — Q uniform
Ir* centred structure open cover of (¢,d) ZF — Q uniform Ir* centred subset B of Py, if

BQU{AIzG(S}
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Definition 17. Let (Px,7p) be the (c¢,d) ZF — Q uniform Ir* centred structure space
is said to be a (¢,d) ZF — Q uniform Ir* centred structure compact, if for every (c,d)
IF — Q uniform Ir* open cover of Px possess a finite subcover.

Definition 18. A pairs (Px, 7p) and (Py, 75) be any two (¢,d) ZF — Q uniform Ir*
centred structure space. Then f: (Px, 7p) = (Py, 7p) is an (¢,d) ZF — Q uniform Ir*
centred structure continuous function, if f~1(V) is an (c,d) ZF — Q uniform Ir* centred
structure open set in (Px, 7p) for each (¢,d) ZF — Q uniform Ir*centred open set V in
(PY’ TI*D)

Definition 19. Let (Px,7p) be a (¢,d) ZF — Q uniform Ir* centred structure space and
let P € Px. Then a (¢,d) ZF — Q uniform Ir* centred structure subset N C Py is said
to be (¢,d) ZF — Q uniform Ir* structure neighborhood, if there exists a (¢,d) ZF — Q
uniform Ir* structure open sets G such that P € G C N.

Definition 20. Let (Px,7p) be a (¢,d) ZF — Q uniform Ir* centred structure space. A
subset A of Py is said to be a (¢,d) ZF — Q uniform Ir*centred structure dense, if Ir*Cp
CI(A):P)(.

Definition 21. A pair (Px,7p) be a (¢,d) ZF — Q uniform Ir* centred structure space.
Then a non-empty family F of subsets of Px is called (¢,d) ZF — Q uniform Ir* centred
structure filter on Px, iff it satisfies the following conditions:

(i) 0eF
(ii) Assume F' € F and F' C H, then H € F.
(iii) Consider Fy, Fy € F, then F1 N F, € F

Definition 22. Consider (¢,d) ZF — Q uniform Ir* centred structure net in an (c,d)
ZF — Q uniform Ir* centred structure space (Px, 7p) is a function from a directed set A
to Px. It is denoted as { P }cec

6.2. Nets, Filters and Convergence in (c¢,d) ZF — Q Uniform Ir* Centred
Structure space

Notation: Here, throughout this article the notation @ is used for eventually and ©
is used for frequently

Definition 23. Let { F: } ¢c; be a (¢,d) ZF — Q uniform Ir* centred structure net in
an (c¢,d) ZF — Q uniform Ir* centred structure space Px and let G be a (¢,d) ZF — Q
uniform Ir* centred structure subset of Px. Then the (¢,d) ZF — Q uniform Ir* centred
structure net is expressed as

(i) in G iff {P¢} € G, V(¢ €.

(i) © € G iff there is an existence of ¥ € Va € c a >, {P:} € G
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(ili) © € G, iff for all ¥ € g, there is an existence of ( € ¢,{ > and {P:} € G

Definition 24. Let {P} is a (¢,d) ZF — Q uniform Ir* centred structure net in the (c,d)
ZF — Q uniform Ir* centred structure Px and P is a (¢,d) ZF — Q uniform Ir* centred
structure element of Px. An (¢,d) ZF — Q uniform Ir* centred structure net converges
towards P iff for every (¢,d) ZF — Q uniform Ir* centred structure neighborhood U of P,
such that {P:} @ in U.

Definition 25. A pair (¢,d) ZF — Q uniform Ir* centred structure element P; of Px is
said to be a (¢,d) ZF — Q uniform Ir* centred structure accumulation point or cluster
point of a (¢,d) ZF — Q uniform Ir* centred structure net iff for every (c,d) ZF — Q
uniform Ir* centred structure neighborhood U of P, so that (¢,d) ZF — Q uniform Ir*
centred structure net is © in U.

Definition 26. Let (¢,d) ZF — Q uniform Ir* centred structure net {P} in a set Px is
said to be (¢,d) ZF — Q uniform Ir* centred structure universal or (¢,d) ZF — Q uniform

Ir* centred structure ultranet, if for every (c¢,d) ZF — Q uniform Ir* centred structure
subset A of Py, either {P} is @ in A or {P} is © in Px — A.

Definition 27. A collection ¢ represents (c,d) ZF — Q uniform Ir* centred structure
continuous function on an (¢,d) ZF — Q uniform Ir* centred structure space Px. A (¢,d)
ZF — Q uniform Ir* centred structure net {P;} in Px will be called as (c¢,d) ZF — Q

uniform Ir* centred structure ¢ net, converges to each fin the mapping ¢.

Definition 28. A mapping ¢ contains a collection of bdd real valued continuous function
on Px. Here, Py is a (¢,d) ZF — Q uniform Ir* centred structure compact set, for every
¢ net has an (¢,d) ZF — Q uniform Ir* centred structure cluster point in Px.

Definition 29. Let Px be an (¢,d) ZF — Q uniform Ir* centred structure space, C*(Px )=
{f¢ : ¢ € ¢} be the collection of all bdd real-valued continuous function on Px. Regarding
a C*(Px) net {P;} and Fipy= {U : U is a (¢,d) ZF — Q uniform Ir* centred structure
open set in Px and {F;} is © in U}. By knowing that, Fip, is an (c,d) ZF — Q uniform
Ir* centred structure open filter and some f, € C*(Px), any € > 0, (f;) ' ((r¢—e,r¢+¢)) €
Fyp,y where re=lim {f.(F;)} Fip, is the (c,d) ZF — Q uniform Ir* centred structure open
filter in Px induced by {P;}.

Definition 30. Let F' is a (¢,d) ZF — Q uniform Ir* centred strcture filter on Px. Let
sp={(P,F): P € F € F}. Socp is expressed as the relation (P, Fy) < (P, Fy) iff
F, C Fy and the function M : ¢p — Px expressed as M (P, F}) = P is an (¢,d) ZF — Q
uniform Ir* centred structure Net in Py. It is called as (¢,d) ZF — Q uniform Ir* centred
net based on F'.

Definition 31. The pair (¢,d) be an ZF — Q uniform Ir* centred structure filter Fp
converges to P in Py, if the (¢,d) ZF — Q uniform Ir* centred structure net converges to
P with respect to Fp.
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Definition 32. Let P be a (¢,d) ZF — Q uniform Ir* centred structure open filter on Px
and {P;} be an (¢,d) ZF — Q uniform Ir* centred net related to P, and I= {U : U is a
(¢,d) ZF — Q uniform Ir* centred structure open in Px also {P;} is @ in U}. Then I = P

Remark 2. Every C*(Px) net {F,;} in Px and also {wllj"} be the (¢,d) ZF — Q uniform
Ir* centred Net based on the (¢,d) ZF — Q uniform Ir* centred structure open filter F’ (P}
induced by {P;}.

(1) {wkp’} is distinctly established as Fyp,y and F{p,y= F(p,} iff {wkp"}: {wfj}.
(i) Fypy=F

{wi')
Px and {wf’} is eventually in O }

= {0 : 0 is (¢,d) ZF — Q uniform Ir* centred structure open set in

(iii) {kaZ} is a C*(Px) net along with lim {fC(wfi)}: lim {f¢(P)} ¥ f; in C*(Px).
(iv) requirements are to be hold:

(a) {wkp’} convergent to P
(b) Here, converged to P with respect to {F;}.
(c) Fyp, converges to P.

Let Yp= {{wfl}* : {P;} is an C*(Px) net does not converge to Py, {kaz} is (¢,d) ZF — Q
uniform Ir* centred structure Net based on (¢,d) ZF — Q uniform Ir* centred structure
filter Fypy}, Px= Px U Yp, the disjoint union of Px and Yp. For each (c,d) ZF — Q
uniform Ir* centred structure open set U C Px define U* C P5 and the set U*= U U
{{kaz}* : {wkp’}*} € Ypand {wl]ji} is @ in U}. It is apparent that if U C V, then U* C V*.

Proposition 1. Let U and V be any two (¢,d) ZF — Q uniform Ir* centred structure
open sets in Px, then (UNV)*= U* NV*.

Proof. Let Py € (UNV)* NYp, then Po= {wi'}* and {wL'} is @ in UNV. This
indicates that {w}’} is @ € U,V. Here, {w,'}* € U*NV*. If P, € (U*NV*)NYp, then
Py= {w,fi}* and {kaZ} is @ is both in U and V. So {wf:i} is@eUnNV. Then P, €
Unv)*

Proposition 2. Assume B= {U*: U be an (¢,d) ZF — Q uniform Ir* centred structure
open set in Py }. Then B is an (¢,d) ZF — Q uniform Ir* centred structure base for an
(¢,d) ZF — Q uniform Ir* centred structure on P%, if

(i) Py ={U*:U* € B}

(ii) Each U*, V* € B with P, € U* N'V* some of the W*= (U*NV*) € B, P, € W* C
urnv*

Proof.
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(i) Px ={U*:U* € B}, let P, € Yp, then Py= {wkpl}* For any f. € C*(Px), let r¢=
lim {fc(wf:i), then {wkpl} is @ in f,1((rc —e,r¢ +€)), for any £ > 0, that is {wfl}* is
in f{l((rc —¢e,r¢+¢)) for all v > 0, accordingly Yp C U{U* : U* € B} consequently
Py cU{U* : U* € B}. For {U* : U* € B} C P% is explained.

(ii) if P, € U*NV*, for any U* and V* in B, since (UNV)* isin B and (U NV)*=
U*NV*, thus By € (UNV)* C U*NV*

Remark 3. Consider the Py with (¢,d) ZF — Q uniform Ir* centred structure induced
by the (c¢,d) ZF — Q uniform Ir* centred structure base B. For all f. in C*(Px), defined
fir Py — R define that fi(P)= f.(P1) if P € Px, fi({w;'}*)= lim {f;(w;")} for any
{wf’}* in Yp and it is stated as f¢ is clearly specified that it is bdd real valued function
on P%.

Proposition 3. For Any f. in C*(Px), f¢ is a bounded real valued continuous function
on P%.

Proof. 1t is enough to proof the continuity, f¢ at any Ps in Py, let t;= fe (P3). It will
be shown that for any € > 0, there is an (¢,d) ZF — Q uniform Ir* centred structure open
set U* € B such that P3 € U* C (f;)*l((tg —¢e,tc+¢)). Let U:fg_l((tg —¢e/2,tc+¢/2)).
If P3 € Px, since fc(P3) = ff(P3) = ¢, thus P € f{l((tg —€/2,tc +¢€/2)) C (f{l((tg -
g/2.tc +¢/2)))*. If P3 € Yp, then Ps= {w}'}*. Since t; = f}(P3)= lim {f¢(u}’), so
{wfl} is © in fc_l((tc —¢/2,t¢ +¢/2)). that is P3 = {wfl}* € (fg_l((tc —€/2,tc+¢€/2)))*.
Finally show that, (fg_l((tg —e/2,tc +¢€/2)))" C (fc*)*l((tc —¢e,tc+¢)). If Py is in PxN
(7 (ke — 2/2.t¢ +2/2)))" then Py € f7((tc — 2/2,t +2/2)) that is f2(Py)= f(P)
S (tg—e,tc—}—e). So, P, € (fg)_l((tg—a?,tc +e)). If P € (fgl((tc—e/Q,tC +¢/2)))* NYp,
then Py= {w;'}* and {w'} is © in ()" ((tc — /2,1 +£/2)) thus £7(Py)= lim { f¢(w}")}
€ [tg — 5/2,t< —|—€/2] C (tC — 6,7f< —|—€) that is Py € (fg)_l((tc — €,t< +€)).

Proposition 4. Let K : Py — P% be defined by K(P;) = Py, then K is an (¢,d) ZF — Q
uniform Ir* centred structure continuous mapping from Px into P%.

Proof. For any (c,d) ZF — Q uniform Ir* centred structure openset U* € B, K~ 1(U*) =
Uisa (c,d) ZF — Q uniform Ir* centred structure open set in Py, so K is an (¢,d) ZF — Q
uniform Ir* centred structure continuous mapping on Py.

Proposition 5. For any P, in P — Py with Py = {w}'}*, {k(w]")} converges to Py=

{(wg)).

Proof. Let U* be any (¢,d) ZF — Q uniform Ir* centred structure open set in B
containing P, then {(w,]j} and © € U in Py. This implies that {k(wkpl)} is @ in U*, thus
{K(wkp’)} it is converged to sz{wkpi}*.
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Proposition 6. K(Px) is an (¢,d) ZF — Q uniform Ir* centred structure dense in Py
Proof. For any P, in Py — Px. Py = {kal}* By the above Proposition 5, implies that
{K(w!™)} converges to PQ:{kai}*. Thus Ir* C, CI(K(Px))=P5%.

Remark 4. Here, C={f7 : fc € 6} represent {f : fc € C*(Px)}. Each C net P; in Py
and £ = {O : O is an (¢,d) ZF — Q uniform Ir* centred structure open in Py and {P;}
is @ in O}.

L={U:U is an (¢,d) ZF — Q uniform Ir* centred structure open in Px and U* € E}.

Proposition 7. For a C net {F;}, in P%. Let r¢= lim {fC*(Pz)} All f& € C. Then for
arbitrary & > 0, (fc*)*l((rc —e,rc+e)) C (fc_l((rg —e,rc+¢€))).

Proof. Consider, P3 € (fg)*l((rg —¢e,r¢ +¢)), then f(P3) € (rc —e,r¢+¢). If P3
=K(P1) = P1,Y P € Px. Given that, fc(P1)= f¢(Ps),so Py isin (f¢o) ' ((r¢ —e,m¢ +¢))".
If Py= {wfl}* in Yp, then lim {fc(wkpi)}: fE(Ps) € (r¢ —€,r¢ +€). This implies that
{wf’} is @ in (fo)~! ((r¢ —e,r¢ +¢€)) thus {kaZ} isin (fo) Hre —e,rc + )"

Corollary 1. For a C net {PF;} in P%. Let ro=lim {f?(F;)} for every f; € C. Then for
arbitrary € > 0, (fg)_l((rg —e,rc+¢)) € Eand (fo) Y ((r¢ —e,rc +¢)) € L.

Proof. Here, (f&“)‘1 ((r¢ —e,7¢ +€)) € E. By the above Proposition 7, {F;} is @ in
(fo) H(re —e,m¢e + €))%, thus (fo) ' ((r¢ —e,r¢ +¢€)) €L -

Proposition 8. F and L are (¢,d) ZF — Q uniform Ir* centred structure open filter on
P% and Py respectively.

Proof. Building on the proof of Proposition 1 and Corollary 1 , it is evident that & is
an (c,d) ZF — Q uniform Ir* centred structure filter on P%. By Corollary 1 L # (). If U,
V are (¢,d) ZF — Q uniform Ir* centred strcuture open sets in L, then U* and V* € E.
Since (UNV)*=U*NV*and U*NV* € EthusUNV € L. If Wis an (¢,d) ZF — Q
uniform Ir* centred structure open set both W O O and W* D @*. Hence it is implies
that W* € E and W € L.

Proposition 9. The C net {P;} converges with respect to P%.

Proof. Let {wy} be the (¢,d) ZF — Q uniform Ir* basis on centred structure net L.
Since for any a € 6 and € > 0, (fc_l)((rc —¢e,r¢ +¢)) € L, where r¢=lim {ffP;}. So,
fe(wyg) converges to r¢ V ¢ € 6. i.e {wy} is a C*(Px) net. Since (¢,d) ZF — Q uniform Ir*
centred structure open filter FY,, ) formed by the C*(Px) net {wy} is exactly in L. So,
if {wf’“} is the (c¢,d) ZF — Q uniform Ir* centred structure net according to Fy,,), then

{wi}= {wp*}.

Case 1: If {wy} converges to an (¢,d) ZF — Q uniform Ir* centred structure point P in
Px. Let U* be an (¢,d) ZF — Q uniform Ir* centred structure open set B contains K (P),
then P € U.Here, U is an (c,d) ZF — Q uniform Ir* centred structure open set in Px.
Since {wy} converges to P, by considering Definition 31, U in L and therefore U* is in E.
It states that {P;} converged to K(P) in P.
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Case 2: If {wy} diverges to { Px} then {wj }= {wlf’“}* isin Yp. For all U* is in B containing
{wf’“} is @ in U in Py then by Definition 32 implies that ¢/ in L and therefore U* is in &.
Thus {P,;} converges to {wf’“}*: {wg}* € P%.

Proposition 10. (P}, K) is an (¢,d) ZF — Q uniform Ir* centred structure compactifi-
cation of Py.

Proof. A family of C'is said to be bdd real-valued continuous functions on P¥ and for
all C net {P;} converges to Py. From the Definition 28, P} is an (c¢,d) ZF — Q uniform
Ir* centred structure compact space. Here, the Proposition 6, implies that (P}, K) is an
(¢,d) ZF — Q uniform Ir* centred structure compactification of Py.

Proposition 11. Let C'(P%) be the collection of all real valued continuous functions on
P%. Then C(Py)= C= {f; : fc € C*"(Px)}

Proof. Let g € C(P%). Since Pk is an (¢,d) ZF — Q uniform Ir* centred structure
compact, so go K € C(P%). By Proposition 5 and 6 along with based on the continuity of
g, it follows that (go K)*({w].'}) = lim {(go K)(w; *) }= lim {g(K (w}"))}=g(lim {K (w})})
—g({wP'y) ¥ {w!} € Yp and (g0 K)* (K(P)= (g0 K)* (P) = g(K(P)) ¥ P € Px. It
is stated that, C(Py) C C= {f{ : fc € C*(Px)}.

7. Results and Discussions

The (¢,d) ZF — Q uniform Ir* Centred structure compactification is an unique ap-
proach of compactification methods compared to others. Here, it was studied with the
irreducibility, centred systems, compact spaces, Nets and filters etc., Also with convergence
using boundedness and continous functions. While comparing to other compactifications
as mentioned in Section-2 Literature survey. Fan-Gottesmann compactification deals with
clopen open sets with filters and nets alongs with convergence not using the boundedness.
Also, some of the compactifications make a way to conceptual ideas of framing from non-
compact spaces to compact spaces and others. Apart from all these, (¢,d) ZF — Q uniform
Ir* Centred Structure compactification is unique one which is being centred system and
irreducible sets.

8. Conclusion

This research work will lead to a fine understanding about (¢,d) ZF — Q uniform Ir*
centred structure space and its properties. It enhances the theoretical approaches to var-
ious contexts in compactifications. The inter-relations between (¢,d) ZF — Q uniform
Ir* centred structure nets and (c,d) ZF — Q uniform Ir* centred structure filters pro-
vide a robust theoretical framework for understanding (¢,d) ZF — Q uniform Ir* centred
structure compactness in various types of spaces. Likewise, (¢,d) ZF — Q uniform Ir*
centred structure nets provides a way to generalize sequences and convergence in (c,d)
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ZF — Q uniform topological space while (¢,d) ZF — Q uniform Ir* centred structure fil-
ters discussed a framework for convergence and compactness. It will lead to applications
of compactifications on various fields. Future framework of (¢,d) ZF — Q uniform Ir* cen-
tred structure compactification can be explored into category theory, fixed point theory
along with metric spaces.
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