International Journal of Engineering, Management and Humanities (IJEMH)
Volume 6, Issue 2, Mar.-Apr, 2025 pp: 341-343 ISSN: 2584-2145 ww.ijemh.com

Filters on Fuzzy Sets

Faleh Abdul Mahdi Jaber
Ministry of Education, Open Educational College, Studies Muthanna Centre, IRAQ

Date of Submission: 20-04-2025

Date of Acceptance: 02-05-2025

ABSTRACT

Fuzzy sets play an important role in various
applications of mathematics, especially in the field
of artificial intelligence and many other important
applications. On the other hand, filters are of great
importance in topology and its many applications,
but the definition and use of the filter was limited
only to classical sets. In this paper we will present a
generalization of the concept of filter to fuzzy sets
and prove some important properties.

Keywords: Fuzzy set, Filter, Filter-basis

l. INTRODUCTION

Fuzzy logic plays a prominent role in
artificial intelligence and other sciences, which has
witnessed very important leaps and developments in
the recent period. However, making the appropriate
decision remains a clear challenge for the algorithms
on which the artificial intelligence program works.
Filters work in mathematics to find relationships
between sets according to strict conditions, which
prompted us to define the filter on fuzzy sets, which
provides opportunities for broader applications,
especially in the field of artificial intelligence.

Fuzzy logic was first created in 1965 when
Zadeh[7] from the University of California
presented a research paper in which he dealt with
the fuzzy set, but it did not receive widespread
attention at the time until 1974 came when fuzzy
logic was used to organize a steam engine. Then the
applications of fuzzy logic continued in many
fields[1], the most important of which is intelligence
Artificial [3]. With the development of computers
and software, there has been an urgent need to
create software and systems that can deal with
inaccurate information like the human mind does.
Hence lies the importance of fuzzy logic, which is
the  cornerstone of artificial intelligence
algorithms[10].

On the other hand, filters play a prominent
role in the convergence theory.H. Cartan[6] was the
first to know the concept of filters in 1937, and
Bourbaki[8]introduced some treatments to it in
1940, but its use in the convergence theory was in
1948 by Choquet[5], which was later called

convergence spaces.In the last two decades, many
researchers and specialists [2], [4], [9] in the field of
mathematics and its applications have presented
important research on the applications of filters.

Now, through this research, we have
defined the concept of a filter on fuzzy sets and
taken some generalizations related to the concept of
a filter from regular sets to fuzzy sets, arriving at the
concept of a fuzzy neighborhood filter, which we
hope will greatly help in the field of artificial
intelligence,  especially in  decision-making
algorithms[ 10-11].

11 STRUCTURE

Fuzzy logical: Fuzzy sets or fuzzy logic is the most
widely used and widespread concept of traditional
sets because they deal with ambiguity, lack of
clarity, or actual and definitive belonging.

The fuzzy set gives each element a degree of
belonging to a specific characteristic or
phenomenon, provided that this degree does not
exceed the limits of the interval [12-15].

Definition: let X be a set, u: X — [0,1] is called the
belonging function of the set A and the pair (4, u)
is called a fuzzy set on X.We will use the symbol u,
for convenience instead of (4, u).
A fuzzy set A is empty fuzzy set (0) if and only if
u,(a) = 0for all a € X. Tow fuzzy sets A and B
are equal if uy (@) =ug (a)foralla € X.A
universal fuzzy set A is denoted by the symbol Tif
and only ifu,(a) = O forall a € X.
Now we mention the most important operations on
fuzzy sets.For this reason, suppose we have two
fuzzy sets A and B on the universal set X, then;

i. A fuzzy set A subset of a fuzzy set B or
Ac Bifandonly if u, (a) < ug (a)foralla € X.

ii. The complement of the fuzzy set A is
denoted by the symbol A° whereA°where m is
defined as follows:uyc(a) =1 —uy, (a) for all a €
X.

iii. The intersection of two fuzzy sets A and B

on the universal set X is defined as
follows:uyng(a) = min{u,(a), ug(a)} for all a €
X.

iv. While the union is defined between of two

fuzzy sets A and B on the universal set X is defined
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as follows:u,,g(a) = max{u,(a),ug(a)} for all
a€X.

2.2 The Filter:
A filter in A is a non-empty set F of subsets of A4,
such that:

1. The empty set is not belong to F
2. F,€ FandF, € F, > F, € F
3. F,,F,b,EF-> FNF,eF.

A filter-basis in a space A is a nonempty set g of
subsets of A that satisfies the conditions:@ ¢ S,and
for all B,, B, € Bthere exists B; € fsuch
thatB, N'B, 2 Bs.

3. Fuzzy Filter

From now on, let's agree on the following symbols:
We will denote the family of all fuzzy sets on set X
by 1%

2.2 Definition

Let X be a universal set under study, a fuzzy
filter on X is a family § = {4 € I*} which meets
the following three conditions:

1. The empty fuzzy set is not belong to §
2. If A€ éandA c BthenB € §

3. If A,B€éb, thenANB €.

2.2 Example

Let X = {x;, x5, x5} and
A={<x,08><x,,09><x;0.7 >}
B ={<x,05><x,,09><x31>}
C={<x,08><x,,02><x30.6 >}
D ={<x,0.6 ><x,05><x;04 >}
E ={<x,03><x,,03><x502>}

If§ ={A,D,E}
Then § is a fuzzy filter since;
1. The empty fuzzy set is not belong to §
2. C €edand C c Athend € §, C € § and
C c BthenB € 6, B € § and B c Athend € 6.
3. ANB=B€j,AnC=Ce€F, BNnC=
C es.
2.2 Example

Suppose we have a non-empty set X and a family §
of fuzzy sets defined on X as follows:
§={Ael*u,(x) > % forall x € X}

It is clear that & satisfies the three conditions of

definition 5 and hence § is a fuzzy filter.

Since every filter has a basis, the fuzzy filter also

has a basis, it is now appropriate to define the basis

of the fuzzy filter as follows:

2.2 Definition

The family g of a fuzzy sets on X is said to be
fuzzy filter-basis if the following two conditions are
met;

1. The empty fuzzy set is not belong to g

2. For all A;,A, € B there exists A; € 8
suchthat A4; N A, 2 As.

2.2 Definition

Let &, ,8, are two fuzzy filters in a set X, we say
that &, is finer than &, or &, is coarser than &, if
6, 2 6,.
2.2 Definition

Let 6, ,0, are two fuzzy filtersonaset X . If
&, N &, #= @ then the supermum of the two fuzzy
filtersis 6, vV 8, = {u; Nuy:uy € 6;,u, € 6,1,
2.2 Definition
Let 6, ,8, are two fuzzy filters on a sets X, Y
respectively, then we define the direct product &,
x§, is the fuzzy filter on X X Y generated by;
{u; X uy:uy € 86;,u, € 8,1
Now we move to the definition of a special type of
fuzzy filter, which is the neighborhood filter, but
before this we must mention the definition of fuzzy
topology;
2.3 Definition
Let X be asetand T € [0,1]% be a family of fuzzy
sets, then T is called fuzzy topology if the following
three conditions are met;

1. OeT,ieT
2. Forall A,B €T then ANBET
3. Forall A; € T then U;(4;) €

T wherei =1,2,...

The pair (X, T) is a fuzzy topological space.

Similar to the definition of the neighborhood of a
point in topology defined on a classical set, we will
define the neighbors of a fuzzy point.

2.2 Definition

Let (X,7) be a fuzzy topological space, the fuzzy
point P is a fuzzy set defined as follows;

a ify=x
?(Y)_{O ify+x’
And so that we can write each fuzzy set A onX as
follows;

where0<a <1

A= U{?Xa: 0<a<u,(x)
2.2 Definition
Let (X,T) be a fuzzy topological space. A fuzzy set
A is called a neighborhood of a fuzzy point P& in
(X,T) if and only if there exists a fuzzy set W €
T'such that:

PEEWCA

We will denote the family of all neighbors of the
fuzzy point P&with the symbol V' (PF)
3.9 Proposition
Let (X,T) be a fuzzy topological space and NV (PF)
the collection of all 7 — neighborhood of a fuzzy
point RF. Then V' (PF) is a fuzzy filter on X.
Proof:
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1. Since 0 < a < 1,then 0 ¢ NV (PY)
2. LetA € V(PF) and A < B,
Since A € NV (PF), then there exists a fuzzy
set weT such that
PEEWCA

PFEW = a < u,(x)
WA= u,(x) <u(x)
ButA € B = uy(x) < ug(x)
This we have P¥ € W < B and therefor A €
NP
1. Let A,B € N(P¥) and we have to prove
that AN B € NV (PY)
From A € V' (P5), then there exists a fuzzy set
W, € T such that
PreEW, CA
And from B € V' (P7F), then there exists a fuzzy set
W, € T such that
P €W, S B
PEEW,and PEEW, > W, NW, + 0

Since W, € A = u,,, (%) < uy(x)

Since W, € B = u,,, (x) < ug(x)

But min{u,,, (x),uy,(x)} <
min{u, (x), up(x)}

Thiswe have W, N W, < ANnB

LetW =W, nW,
Now we have itP¥ e W < ANnB
That meansA N B € V' (P5)
The found fuzzy neighborhood filter can be used in
approximation theory in the future.

REFERENCES

[1]. A. Kandel and M. Schneider, Fuzzy Sets and
Their Applications to Articial Intelligence,
Editor(s):

[2]. Marshall C. Yovits, Advances in Computers,
Elsevier, 28 (1989), 69-105,ISBN
9780120121281.

[3]. D. Abdellatif , “The Use of Filters in
Topology,”  M.S. Thesis, University of
Central Florida, 2004.

[4]. F. Hoitsma, A. Knoben, M. L. Espinosa and
G. Npoles, Symbolic explanation module for
fuzzy cognitive map-based reasoning models,
Lecture Notes in Computer Science
(including subseries Lecture Notes in Articial
Intelligence  and  Lecture  Notes in
Bioinformatics), 12498 LNAI, (2020), 21-34.

[5]. F. Jaber and Z. Al-Nafie, " Generalization of
Gelfand-Mazur  Theorem  via  Pseudo
TopologicalStructures” AIP Conf.
Proc. 3097, 080010 (2024).

[6].

[7].
[8].
[9].

[10].

[11].

[12].

[13].

[14].

[15].

G. Choquet, Convergences. Ann. Univ.
Grenoble. Sect. Sci. Math. Phys. (N.S.),
23:57-112, (1948).

H. Cartan, “Theorie des filtres,” CR Acad
Paris, 205, 595-598, 1937.
L. Zadeh,Fuzzy sets,
Control, 338-353, 8 (1965).
N. Bourbaki, General Topology. Sci. Ltd,
858. Paris.938, (1940).

S. Sharma, “A note on I-convergence of
filters,” NTMSCI 7, No.1, pp 35-38, 2019.
Mezan, S. O., Al Absi, S. M., Jabbar, A. H.,
Roslan, M. S., & Agam, M. A. (2021).
Synthesis and characterization of enhanced
silica nanoparticle (SiO2) prepared from rice
husk ash immobilized of 3-(chloropropyl)
triethoxysilanea. Materials Today:
Proceedings, 42, 2464-2468.T.

Turki Jalil, A., Emad Al Qurabiy, H., Hussain
Dilfy, S., Oudah Meza, S., Aravindhan, S., M
Kadhim, M., & M Aljeboree, A. (2021).
Cu0/Zr0O2 nanocomposites: facile synthesis,
characterization and photocatalytic
degradation of tetracycline antibiotic. Journal
of Nanostructures, 11(2), 333-346.

Maseer, M. M., Alnaimi, F. B. I., Hannun, R.
M., Wai, L. C., Al-Gburi, K. A. H., & Mezan,
S. 0. (2022). A review of the characters of
nanofluids used in the cooling of a
photovoltaic-thermal collector. Materials
Today: Proceedings, 57, 329-336.

Abd Nasier, M., & Abdulrazzag, K. A.
(2021). Conventional water treatment plant,
principles, and important factors influence on
the efficiency. Design Engineering, 16009-
217.

Murphy, "Evaluate open source risks,"”
http://www. ftponline.
com/wss/2002_10/online/tmurphy/, retrieved,
vol. 19, p. 2012, 2001.

Information and

www.ijemh.com

Page 343



