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Abstract

In this paper, we establish and describe the notions of fuzzy minimal prime filters of an Almost
Distributive Lattice (ADL). We prove that a fuzzy filter is the point wise infimum of all minimal prime
fuzzy filters (all fuzzy minimal prime filters) of an ADL. Mainly, we introduce the topological space on
the set of all fuzzy minimal prime filters of an ADL (denoted by M(R)). For an ADL R, we prove that
an open set M(R) is a base for the topology and it constitutes a base for the subspace topology on a
closed set N and they are the only compact open sets.
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1. Introduction

The concept of a fuzzy subset of a set X was introduced by Zadeh [8] as a function from X into
[0,1] of real numbers and Goguen [1] replaced the valuation set [0,1] by of a complete lattice
L in an attempt to make a generalized study of fuzzy set theory by fuzzy sets. Subsequently,
(Liu [2]) worked on Fuzzy invariant subgroups and ideals. The concept of an Almost
Distributive Lattice (ADL) was introduced by Swamy and Rao [7]. Later, the notion of L-fuzzy
filters of ADLs and, prime and maximal L-fuzzy filters of an ADL were introduced by Raj,
Natnael and Swamy[5, 6]. Furthermore, Ming [3] introduced the concepts of fuzzy topological
space.

In this paper, we study fuzzy prime filters contains fuzzy minimal prime filters of an ADL.
Mainly, we extend M.H. Stone Theorem on prime filters of distributive lattice to fuzzy prime
filters (prime fuzzy filters) as well as fuzzy minimal prime filters (minimal prime fuzzy filters)
of an ADL. Also, we characterize all minimal prime fuzzy filters in terms of minimal prime
filters of an ADL and minimal meet elements of a frame. Finally, we introduce the hull kernel
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topology on the set of all fuzzy minimal prime filters of an ADL, denoted by M(R). For a fuzzy
filter n of an ADL R, open set of M(R) is of the form M(R)(n) = {@ € M(R):n £ ¢} and
N(M) = {¢ € M(R):n < @} is a closed set. We prove that an open set {M(R)(x):x €
Rand 0 #s € L} is a base for the topology on M(R) and the family {M(R)(xs) N N%:x €
Rand s « t} Constitute a base for the sub space topology on N and they are the only compact
open sets (called N*) in M(R). Also, we show the space M(R) is a TO-space.

Throughout this paper, R stands for an ADL (R, A, Vv ,0) with a maximal element and L stands
for a complete lattice (L, A, V,0, 1) satisfying the infinite meet distributive law and this type
of a lattice is called a frame.

2. Preliminaries
In this section, we recall some definitions and basic results mostly taken from [7] and [5].

Definition 2.1 An algebra R = (R, A, Vv, 0) of type (2,2,0) is called an Almost Distributive
Lattice(abbreviated as ADL) if it satisfies the following conditions for all a,b and ¢ € R.

1. 0na=0

av0=a

an(bvc)=(aAb)v(aAc)

av(bAac)=(@vb)Aa(aVvo)

(avb)Ac=(aAnc)V(bAc)

(avb)ADb =b.

o0k wd

Any bounded below distributive lattice is an ADL. Any non empty set X can be made
into an ADL which is not a lattice by fixing an arbitrarily chosen element 0 in X and
by defining the binary operations A and v on X by

a/\b—{o’ ifa=20

b, ifa#0
and

_ (b, ifa=0

aVb_{a, if a #0.

This ADL (X, A, Vv, 0) is called a discrete ADL ([7]).

Definition 2.2 Let R be an ADL. For any a and b €R, define a<b iffa=aA
b (< avb=Db). Then < is a partial order on R with respect to which X is the
smallest element in R.

Theorem 2.3 The following hold for any a,b and c in an ADL R.

(1) an0=0=0AaandavO=a=0Va

(2) ana=a=aVa

(3 aAb<b<bva

(4) aAnb=a<avb=b

(5) aAb=b&<avb=a

(6) (aAb)Ac=aA(bAc)(i.e., isassociative)

(7) av(bva)=avb

8 as<b=aAb=a=bAa(eavb=b=bvVva)
(99 (@@Ab)Ac=(bAa)Ac
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(10) (avb)Ac=(bva)Ac
(11) aAb=bAa<avb=bva
(12) aAb=inf{a,b}iffaAb=DbAaiffavb =sup{a b}.

An element m € R is said to be maximal if, for any x € R, m < x implies m = x. It can
be easily observed that m is maximal if and only if m Ax = x, forall x € R.

Definition2.4 Let F be a non empty subset of R. Then F is called a filter of R if a,b €
F=aAbeFandxvace€F,forall x e R.

As a consequence, for any filter Fof R,avx e Fforallae Fandx € R. Forany S ©
R, the smallest filter of R containing S is called the filter generated by S in R and is
denoted by [S). It is known that

n
[S)={bv</\xi>:n20,xiESandbER

i=1
When S = {x}, we write [x) for [{x}). Note that [x) = {aV x:a € R}.

Theorem 2.5 Let ¢ be a fuzzy subset of R and m maximal elements in R. Then the
following are equivalent to each other, for all x,y € R.

(1) o isafuzzy filter of R

(2) ¢@m) =1and p(xAY) = d(x) A d(y)

() ¢(m)=1and dp(xVy) = dXx)Vd(y) and d(xAy) = dx) A d(y).

Theorem 2.6 Let ¢ be a fuzzy filter of R and F a non-empty subset of R. Then for any x,y €
R, we have the following.

(1) ¢ isanisotone mapping, in the sensethat x <y = ¢(x) < d(y)

(2) x~y=0¢x =)

() dxVy) =d(yVvx)

(4) x€[F)=> o) = AL, d(a;), for some a,ay,...,a, €F

(5) x€[y)= ¢ = o).

3. Fuzzy minimal prime filters

In this section, we introduce the concepts of minimal prime fuzzy filters and fuzzy minimal
prime filters of an ADL. Mainly, we extend M.H. Stone Theorem on prime filters of distributive
lattice of fuzzy prime filters (prime fuzzy filters) as well as fuzzy minimal prime filters (minimal
prime fuzzy filters) of an ADL.

Let us recall from [6] that a proper fuzzy filter ¢ of R is called a fuzzy prime filter of R if, for
anyxandy € R,o(xVy) = d(x) or d(y).

Theorem 3.1 [6] Let ¢ be any proper fuzzy filter of R. Then the following are equivalent to

each other.

(1) Foreacht € L, d; = Ror ¢, is a prime filter of R

(2) ¢ is a fuzzy prime filter of R

(3) Foranyx,y €R, p(xVy) < ¢(x) Vd(y) and hence d(xVy) = d(x) V d(y) and either
d(x) < d(y) or d(y) < p(x).
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Example 3.2 Let R = {0, a, b, ¢, 1}be a lattice represented by the Hasse diagram given below:

1

0 b

0

Define fuzzy subsets ¢ and n from R to [0,1] by &(a) = d(1) = 1,$(0) = ¢p(b) = d(c) =
0.5andn(1) = 1,n(x) = 0.75forallx € R — {1}. Forany x and y € R, we have x < y implies
d(x) < ¢(y) and hence ¢ is an isotone. Also, we observe that d(x Vy) = d(x) or d(y), for
any xandy € R. Thus, ¢ is a fuzzy prime filter of ¢. On the other hand, it can be easily verified
that i is a fuzzy filters of R but not fuzzy prime filter of R; since n(avb) =n(1) =1 #n(a)
and n(b).

Let us recall that for any fuzzy subset ¢ of R and t € L, we define the fuzzy subsets ¢ v t and
dAthy (dVH)) =) Vtand (pADHKX) = d(x) AL, forall x € R.

Theorem 3.3 Let ¢ be a fuzzy filter of R. Then ¢ Vv tis a fuzzy filter of R, for all t € L.

Proof. Let m be a maximal elementinRandt € L. Then (¢ Vt)(m) = p(m)vt=1vt=1.
Also, forany x and y € R,
(VOEAY) = d(xAy) VL
= (d(x) A d(y)) V t(since ¢ is a fuzzy filter)
= (@ VYA (PH VY
= (VO AV

Therefore, ¢ Vv tis a fuzzy filter of R.

Unlike ¢ v t, d At is not a fuzzy filter of R, unless t = 1. For ¢ A t to be a fuzzy filter, it is
necessary that (b At)(m) = 1andhencet=1At=¢d(m)At=1.

Also, note that if t = 1, then ¢ V t is the constant map 1. Therefore, for p v t

to be a proper fuzzy filter, it is necessary that t < 1.

Theorem 3.4 Let ¢ be a fuzzy prime filter of R and an element t in L such that ¢$(0) <t < 1.
Then ¢ V tis a fuzzy prime filter of R.

Proof. By the above theorem, ¢ V tis a fuzzy filter of R. Also, (¢ Vt)(0) = p(0) Vt=t < 1.
Therefore, ¢ Vv tis a proper fuzzy filter of R. Forany x andy € R,
(PVOEAY) =dxAY) VL
= ¢(x) Vtor d(y) Vt(since ¢ is a fuzzy prime filter)
= (@ V) or($ V).

Therefore, ¢ Vv tis a fuzzy prime filter of R.

Let us recall that any proper filter of R is contained in a prime filter of R. Now, we extend this
result to fuzzy prime filters of R in the following.
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Theorem 3.5 If ¢ is a proper fuzzy filter of R such that Sup { ¢(x): x € Rand ¢p(x) < 1} <
1. Then there exists a fuzzy prime filter n of R such that ¢ < 1.

Proof. Let = Sup{ ¢$(x): x € Rand ¢$(x) <1} <1 andF = {x € R: p(x) = 1}.
Then F is a filter of R (since F isthel-cut ¢,). Since ¢ is a proper fuzzy filter of ¢, it follows
that F is a proper filter of R. Then, there exists a prime filter ] of R such that F € J. Thus, x; is a
fuzzy prime filter of R, where ¥; is the characteristic mapping corresponding to J. By theorem
3.4, x; v tis a fuzzy prime filter of R. Note that x; v t = t). Now, forany x € R,
xE]=d(x) <1=tx)
andx€]=x¢F

=>¢(x)<1

= ¢(x) <t =t(x).
Therefore, ¢(x) < t)(x), for all x € R. Thus, ¢ < t) and tis a fuzzy prime filter of R.

The following theorem provides a method for constructing fuzzy prime filter of a given ADL
and this straight verification which is analogous from prime filter of an ADL.

Theorem 3.6 Let C be a chain such that 1 € Cand C is closed under arbitrary supremums. Let
{Fi}tec be a class of filters of R such that F, = R or F; is a prime filter of R, for each t € C.
Also, suppose that,  Nea Fe = Fgyps, forany S € C. Define a fuzzy subset ¢ of Rby ¢(x) =
vV {t € C:x € F}, for any x € R. Then ¢ is a fuzzy prime filter of R if ¢ is proper.

In the following, we extend an important theorem of M. H. Stone to fuzzy prime filters of ADLSs.

Theorem 3.7 Let 1 be a fuzzy ideal and ¢ a fuzzy filter of R such that n A ¢ < t (the constant
fuzzy subset attaining the value t) where, t is a prime element in L. Then there exists a fuzzy
prime filter (prime fuzzy filter) vof Rsuchthatp <v andnAv <t

Proof. We are given that n(x) Adp(x) <t forallxeR. Put I={xeRinx) £t}and F =
{x € Rip(x) <t}. Clearly, I'is an ideal and F is a filter of R. Since tis prime and n(x) A
d(x) < t, it follows thatn(x) < tor (x) Ad(x) < tandhencex ¢ I orx ¢ F. Therefore,INnF
is empty set. Then, there exists a prime filter J of R suchthat F<] and I nJ is empty set.
Since t is a prime element in L and J is a prime filter of R, then t/ is a prime
fuzzy filter of R and hence, t! is a fuzzy prime filter of R. Now, for any x € R,
xg]=x¢F=¢px) <t=t)(x)
and x€] = ¢(x) <1 = ().

Therefore, ¢ < t). Finally, we prove that n At) < t. Now,
XE€E]= x¢l(sinceln]=0)
=N1AVE) =M A1= K <t=1x)
and x¢]= N AU = nx)At<t=1x).
Therefore, n At) < t.

Note that the close interval [0,1] of real numbers is a frame and in which every element is
prime.
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Corollary 3.8 Let L = [0,1] such that 0 < t < 1. Letn be a fuzzy ideal of Rand ¢ be a fuzzy
filter of R such that n(x) A d(x) < t, for all x € R. Then there exists a fuzzy prime filter (prime
fuzzy filter) @ of Rsuchthat ¢ < ¢ and n(x) A (x) <t forall x € R.

In the following, we introduce the notion of minimal prime fuzzy filters of R and discuss certain
properties of these. Also, we characterize all minimal prime fuzzy filters of R in terms of
minimal prime filters of R and minimal prime elements in L.

Definition 3.9 Let n) be a fuzzy filter of R. A prime fuzzy filter ¢ of R containing n is said to
be minimal prime fuzzy filter belonging to ) if there is no prime fuzzy filter of R containing n
and properly contained in .

The following can be easily proved by using Zorn’s Lemma.

Theorem 3.10 Let ¢ be a prime fuzzy filter of R containing a fuzzy filter ¢. Then there exists
a minimal prime fuzzy filter n of R such that @ <n < ¢.

Corollary 3.11 Every prime fuzzy filter of R contains a minimal prime fuzzy filter.

Theorem 3.12 Let ¢ be a fuzzy filter of R. Then ¢ is a minimal prime fuzzy filter of R if and
only if ¢ = tF, for some minimal prime filter F of R and a minimal prime element t in L.

Proof. Suppose ¢ = tF, for some minimal prime filter F of R and a minimal prime element t
in L. Then ¢ is a prime fuzzy filter of R. Let n) be a prime fuzzy filter of R and n < ¢. Again
n =s% for some prime filter G of R and a prime element s in L. Therefore, s& < tFand it
follows that, s <t and G € F. By the minimality of F and t, we get that s =t and G = F.
Therefore, n = ¢ and hence ¢ is a minimal prime fuzzy filter of R. Conversely suppose that ¢
is a minimal prime fuzzy filter of R. Since ¢ is prime, there exists a prime filter F of R and a
prime element t in L such that ¢ = tF. Let G be a prime filter of R such that G € F. Then tC is
a prime fuzzy filter of R and t¢ c tF = ¢. By the minimality of ¢, we get t¢ = tF. Therefore,
G = F and hence F is a minimal prime filter of R. Let s be a prime elementinLand s < t. Then
sF < tF. Again by minimality of ¢, s¥ = tF and hence s = t. Thus t is a minimal prime element
inL.

Corollary 3.13 The mapping (F, t) — tFestablishes a one-to-one correspondence between the
pairs (F,t), where F is a minimal prime filter of R and t is a minimal prime element in L, and
the minimal prime fuzzy filters of R.

If the smallest element 0 in L is prime, then 0 will be the only minimal prime element in L.
Also, note that xg = O, for any filter F of R. The following is a consequence of 3.12.

Theorem 3.14 Let 0 be a prime element in L. Then a fuzzy filter ¢ of R is a minimal prime
fuzzy filter of R if and only if ¢ = xg, for some minimal prime filter F of R. Moreover, F = xg
is a one-to-one correspondence between the set of minimal prime filters of R onto the set of
minimal prime fuzzy filters of R.

Next, we characterize all fuzzy minimal prime filters of R. By an fuzzy minimal prime filter of

R we mean, as usual, a minimal element in the poset of all fuzzy prime filters of R under the
point-wise ordering.
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Theorem 3.15 [6] Let R be an ADL in which every maximal is v-irreducible element and let ¢
be an L-fuzzy prime filter of R. Then ¢ is an L-fuzzy minimal prime filter of R if and only if
the t-cut ¢, is a minimal prime filter of R, for all t € L.

By using Zorn’s Lemma we can prove that there exists a fuzzy minimal prime filter belonging
to a fuzzy filter, whenever ¢ is contained in a fuzzy prime filter n of R. Thus we have the
following and this is a consequence of 3.7.

Theorem3.16 Let y be a fuzzy ideal of R and n be a fuzzy filter of R such that y A n <*t,
where tis a prime element in L. Then there exists a fuzzy minimal prime filter (minimal prime
fuzzy filter) ¢ of R belonging to n such that yy A < t.

Let us recall that the intersection of all minimal prime filters belonging to a filter F of R is a
filter itself. Now, we extend this result to the case of fuzzy filters in the following.

Theorem 3.17 Suppose that every element of L is meet of prime elements of L and 1 is a fuzzy
filter of R. Then n = A {{: Y is a fuzzy minimal prime filter (minimal prime fuzzy filter) of R
belonging to n}.

Proof. Put w = A {{: Y is a fuzzy minimal prime filter (minimal prime fuzzy filter) of R

belonging to n}. It can be easily verified that 1 < w. On the other hand, suppose w(x) £ n(x),
for some x € R. By assumption n(x) = Ajea t;, Where each t; is a prime element in L. It follows
that, w(x) £ Ajen ti. Then there exists j EA such that w(x) £ t; and n(x) < t;. Consider a

fuzzy subset ¢ of R defined by
®(y) = X (¥)- Thus, @ is a fuzzy ideal of R. Now we prove nA @ < t;, foralli €A.

Lety € R. Then
yE ] =y=xA\y
= n{y) =nxAy) =nx) An(y)
= ny) S n®)
YEEI= MA@y =n)Aely) = n(y) <nXx) <t
and y & (x] = @(y) =0
=1 Aely) = 0<t,.

Therefore, in both cases, n A @ < t; and hence, there exists a fuzzy minimal prime filter
(minimal prime fuzzy filter) g of Rsuchthatn < yrand Y A @ < t;. But w <, in particular,
o) <Y = (o <P <t It follows that w(Xx) <t;, which is a
contradiction.Therefore, w < n. Thus, = 1. Note that the set F(R) of all maximal elements
of R forms a filter of R and which is the smallest filter of R. If g, is the characteristic map
of F(R), then xg(g, is the smallest fuzzy filter of R and fuzzy minimal prime filter (minimal
prime fuzzy filter) belonging to xgr) is simply called a fuzzy minimal prime filter (minimal
prime fuzzy filter) of R. Now we have the following.

Corollary 3.18 Suppose that every element of L is meet of prime elements in L. Then the point-
wise infimum of all fuzzy minimal prime filters (and hence all fuzzy prime filters) of R is xg(r;.

Corollary 3.19 Suppose that every element of L is meet of prime elements in L. Then the point-
wise infimum of all minimal prime fuzzy filters (and hence all prime fuzzy filters) of R is xg(g)-
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4. Hull space

Let M(R) denote the set of all fuzzy minimal prime filters of R. For any fuzzy subset n of R, let
N(m) = {$ e M(R):n < ¢} and M(R)(n) = {p € M(R):n £ ¢}.

It can be easily seen that, for any subset n of R, N(n) = N(1) and M(R)(n) = M(R)(¥}), where
N is the fuzzy filter of R generated by n.

Theorem 4.1 Let t©={M(R)(n):nis a fuzzy filter of R}. Then the pair (M(R),T)is a
topological space.

Proof. Consider fuzzy filters n and  of R defined by, n(x) = x;o; and (x) = 1, forall x € R.
Then N(n) = M(R) and N(y») = @, and M(R)(1)) = @ and M(R) () = M(R). Thus, n, § € t.
Also, e N NNW) @n<sdpandy < ¢

SnAY <o

= ¢ ENMAY).

Thus t is closed under finite intersections. Also, let {n;:i € I} be non-empty collection of fuzzy
filters of R. Then it can be easily verified that N {N(n;):i € I} = N(V,gm,) and U
{M(R)(n):1 € I} = M(R)(V,ern,). Thus 7 is closed under arbitrary union. Therefore, 1 is a
topology on M(R).

Definition 4.2 Let x € Rand t € L, define x;: R = L by

_(t ifx=y
xe(y) = {0 otherwise

forall y € R, is called a fuzzy point corresponding to x and t.
Theorem 4.3 Forany x € Randt,s € L, M(R)(x) = {tF € M(R):x ¢ Fand s < t}.
Proof. $ € M(R)(x,) = x, £ tF =0
= x.(y) % tf(y), forsomey € R
= s £tf(y) andy =x
=x¢Fs«tand ¢ =t
On the other hand, let tF € M(R) such that x € F and s & t. Then tF(x) = t, so that x¢ < tF.

From [5] recall that, for any filter F of R and s < t € L, the fuzzy filter (t, s)¥ defined by

1 if x is maximal
ts)fF(x) =1t if x is not maximal and x € F
S if x is not maximal and x € F.

Theorem 4.4 Forany x € Rand t € L, M(R)(x,) = M(R) (), for some fuzzy filter ¢ of R.
Proof. It is clear; for, ; = (t,0)*) and M(R)(x;) = M(R)(X}).

Theorem 4.5 The sub family {M(R)(x,): x € Rand s € L} form a base for a topology on M(R).
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Proof. By the previous theorem, {M(R)(xs):x € Rands €L} is a sub family of .
Let M(R)(n) € tand ¢ € M(R)(1). Thenn £ ¢ and hence there exists x € R such that n(x) %
d(x). Letn(x) = s. Then x4(x) £ d(x). So that x; £ ¢ and hence Xg £ ¢.

Therefore, d € M(R)(X5) = M(R)(X5). Now, y e N(m) = n <
= nx) < Yx)
= s < YP(x)
= X5(x) S Y(x)
=X <Y
= |y € N(xq).

Therefore, N(m) € N(x). Thus, M(R)(xs) € M(R)(1).

Definition 4.6 By the above theorem, the class {M(R)(xs): x € Rand s € L} form a base for
the topology on M(R) is called the fuzzy stone topology and M(R) together with the fuzzy stone
topology is called the fuzzy stone space of R.

Theorem 4.7 Let t be a prime element in L. Then N* = {n € M(R): Image of n = {1,t}} is
compact.

Proof. As {M(R)(xs):x € Rand 0 # s € L} is a base for the topology t on M(R), it can be
easily seen that the family {M(R)(xs) N N%: x € Rand s < t} constitute a base for the subspace
topology on N. Now, let {M(R)((x;)s,) N N*:i €A, x; € Rand s % t} be an open cover of N.
Let s =V {s;:i €A}. Then the family {M(R)((x;)s) N N%: i €A, x; € Rand s < t} also covers
Nt. Now,
N'=U {M(R)((xj)s) N N%: i €A,x; € Rand s < t}

= (U{MR)((x))s):i EA,x; ERands £ t}) N Nt

= (M(R) — N(U {(x1)s:1 EA,x; ERand s £ t})) N Nt

=N'— N(U{(xj)s:i €EA,x; € Rand s £ t}) N NY).

So that N(U {(x;)s: i €EA,x; € Rand s £ t}) N Nt is empty set. Let F be a prime filter of R and
define a fuzzy minimal prime filter n of R by n = tF. So that, Im 1 = {1, t} and hence n € N*.
Clearly,n € N(U {(x;)s: 1 €A, x; € Rand s £ t}). Hence there exists i €A such that (x;)s &
n and hence s £ n(x;). Consequently, x; € F. Hence there is no prime ideal of R containing the
set {X;}iea IN R. Put Q = {x; € R:i €A}. Then (Q] = R. In particular, u € (Q], where n is a
maximal element in R and u = (ViL,x;) Ay, for some x;x, ...,x, € Q and y € R. Now,
N {(x))s:i=1,..,nands £ t}) NN = @. Thus, n &€ N(U{(xj)s:i=1,...,nands < t}).
This show that n € M(R)(U {(x;)s:i =1, ...,nand s £ t}) and hence j € {1,2, ..., n} such that
(x;), £ nand hence s % n(x;). So that x; & F. Thsi shows that n € M(R)((x;) ) and hence

X € anle(R)((xj)s). Therefore, Nt c szl{M(R)((x]-)s) NN%s < t}. Thus,
]-“=1{M(R)((x]-)s) N Nt s « t} covers Nt. Hence Nt is compact.

Let us recall that a topological space X is said to be TO- space if, for any x # y € X there exists
an open set containing x and not containing y or vice-versa. By using this, we prove the
following result.

Theorem 4.8 For any topological space M(R), we have the space M(R) is a TO-space
N(d) = {d}, where {¢d} is the closure of ¢ in M(R).
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Proof. (1). Let x, and ys € M(R) such that x; # ys, for all t,s € L — {0}. Then either x; £y,
orys % x;. Thus, ys € M(R)(xy). Also, x; € M(R)(x,) and hence M(R)(x,) is open set in
M(R). Therefore, M(R) is T,.

(2). Let ¢ € M(R). Then N(¢) is a closed set in M(R) containing ¢ and hence {¢p} S N(¢).
On the other inequality, if n & {&}, then there exists an open set M(R) — N(x,) = M(R)(x;)
such that n € M(R) — N(x,) but & € M(R) — N(x.). Therefore, x, < n but x, < ¢ and hence
n € N(¢). Thus, N(¢d) € {¢}. Hecne the result.

5. Conclusion

In this work, fuzzy prime filters, fuzzy minimal prime filters, and the topological space of these
ideas are discussed and different findings are obtained. In the future, we plan to investigate O-
fuzzy prime filters and related ideas.

Acknowledgment: The author wishes to express their sincere appreciation to the reviewers for
their insightful comments and suggestions, which have greatly enhanced the paper’s
presentation.

References

[1] Goguen, J.A.,"L-fuzzy sets", J. Math. Anal. Appl. 18 (1967) : 145-174.

[2] Liu, W.J., "Fuzzy invariant subgroups and fuzzy ideals", Fuzzy set and systems 8 (1982)
: 133-139.

[3] Ming, H.C., "Fuzzy Topological Space"”, J. Math. Anal. Appl, 110 (1985) : 141-178.

[4] Natnael Teshale, A., "Weakly 2-absorbing filters in ADLs", Advances in Dynamical
Systems and Applications 17 (2) (2022) : 483-496.

[5] Swamy, U.M., Santhi Sundar Raj, Ch.,A. Natnael Teshale, A., "L-fuzzy filters of almost
distributive lattices"”, International Journal of Mathematics and Soft Computing 8 (1)
(2018) : 35-43.

[6] Santhi Sundar Raj, Ch., Natnael Teshale, A., Swamy, U.M., "Prime and maximal fuzzy
filters of ADLs", Palestine Journal of Mathematics 3 (1) (2019) : 1-10.

[7] Swamy, U.M., Rao, G.C., "Almost distributive lattices", J. Australian Math. Soc., (Series
A) 31 (1981) : 77-91.

[8] Zadeh, L.A.," Fuzzy set", Inform and control 8 (1965) : 338-353.

32



