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Abstract The concept of £L—fuzzy 1—absorbing prime ideals and £L—fuzzy 1—absorbing
prime filters has been introduced within the context of an Almost Distributive Lattice. Specifi-
cally, we explore the connections between L—fuzzy prime ideals(filters) and L—fuzzy 1—absorbing
prime ideals(filters), as well as the relationships between L£—fuzzy 1—absorbing prime ide-
als(filters) and £—fuzzy 2—absorbing ideals(filters). Ultimately, we demonstrate that both the
image and inverse image of £L—fuzzy 1 —absorbing prime ideals(filters) result in £L—fuzzy 1—absorbing
prime ideals(filters).

1 Introduction

Exploring the structural theory of distributive lattices, especially in the context of Boolean al-
gebras, relies significantly on the concept of prime ideals. The notion of 2-absorbing ideals in
commutative rings was initially introduced by Badawi [3] as an extension of prime ideals [7, 4].
Chuadhari [5] further extended this idea to semi-rings. Badawi and Darani [2] introduced weakly
2-absorbing ideals in commutative rings, a generalization of weakly prime ideals by Anderson
and Smith [1]. Extending these concepts to lattices, Wasakidar and Gaikerad [24] introduced
2-absorbing ideals and weakly 2-absorbing ideals in lattices. Natnael [11, 12, 13] contributed to
the field by introducing weakly 2—absorbing ideals and weakly 2—absorbing filters, along with
1—absorbing prime filters, in an ADL. Zadeh [25] initially defined a fuzzy subset of a set X as a
function mapping elements of X to real numbers in the interval [0, 1]. Goguen [8] extended this
by replacing the valuation set [0, 1] with a complete lattice L, aiming to provide a more compre-
hensive exploration of fuzzy set theory. Darani and Ghasemi [6], and Mandal [10] introduced
the notions of fuzzy 2-absorbing ideals and 2-absorbing fuzzy ideals for commutative rings, re-
spectively, which generalize the concept of fuzzy prime ideals in rings investigated by June [9]
and Sharma [20]. Nimbhorkar and Patil [16, 17] extended these ideas to lattices, introducing the
notions of fuzzy weakly 2-absorbing ideals. In our previous work [21, 22], we laid the founda-
tion by presenting the concepts of fuzzy ideals and filters within an ADL. Natnael [14, 15] later
expanded on this research by introducing the concept of fuzzy 2A—ideals and filters in an ADL.

In this paper, we have introduced the concept of L—fuzzy 1 A—prime ideals and filters within
an ADL, with the aim of expanding upon the notion of £—fuzzy prime ideals and filters as
outlined in [18, 19]. Initially, we define £L—fuzzy 1 A—prime ideals, which are less restrictive
than £—fuzzy prime ideals. We also delve into the study of £—fuzzy 1 A—prime filters, which
exhibit a weaker nature compared to £L—fuzzy prime filters. Our primary focus is on exploring
the interconnections between £—fuzzy prime ideals and £L—fuzzy 1A—prime ideals, as well as
the relationships between £—fuzzy 1 A—prime ideals and £L—fuzzy 2A—ideals. Additionally,
we investigate the associations between £—fuzzy prime filters and £L—fuzzy 1 A—prime filters,
as well as L—fuzzy 1A—prime filters and £L—fuzzy 2 A—filters. Counterexamples are provided
to illustrate that the converse of these relationships does not hold. Furthermore, we demon-
strate that the direct product of any two L£—fuzzy prime ideals (L—fuzzy prime filters) yields
an L—fuzzy 1 A—prime ideal (L—fuzzy 1 A—prime filter). However, it is crucial to note that the
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product of L—fuzzy 1 A—prime ideals (L—fuzzy 1 A—prime filters) may not necessarily result in
an L—fuzzy 1 A—prime ideal (L—fuzzy 1 A—prime filter). Additionally, we establish that both
the image and pre-image of any £L—fuzzy 1 A—prime ideals (L—fuzzy 1 A—prime filters) are
again L—fuzzy 1 A—prime ideals (L—fuzzy 1 A—prime filters).

In this document, R represents an ADL denoted as (R, A, V, 0), featuring a maximal element.
Meanwhile, L is indicative of a complete lattice (L, A, V,0, 1) adhering to the infinite meet
distributive law, and such a lattice is specifically referred to as a frame.

2 PRELIMINARIES

In this portion, we revisit certain definitions and fundamental findings primarily sourced from[21,
18, 23].

Definition 2.1. An algebra R = (R, A, V,0) of type (2,2,0) is referred to as an ADL if it meets
the subsequent conditions for all r, s and ¢ in R.

i 0OAr=0
@) rvo=r

(i) rA(sVit)=(rAs)V(rAt)

= (
V) rv(sAt)=(rVs)A(rVvit)
V) (rvs)At=(rAt)V(sAt)
(vi) (rvs)As=s.

Every distributive lattice with a lower bound is categorized as an ADL.

Example 2.2. For any nonempty set A, it’s possible to transform it into an ADL that doesn’t
constitute a lattice by selecting any element O from A and fixing an arbitrary element ug € R.
For every u,v € R, define A and V on R as follows:

if if
u/\v:{v ifu # o and u\/v:{u ifu 7 uo

ug ifu=wug v ifu=uy

Then (4, A, V,ug) is an ADL (called the discrete ADL) with v as its zero element.

Definition 2.3. Consider R = (R, A, V,0) be an ADL. For any r and s € R, establish r < s if
r = r A s (which is equivalent to r V s = s). Then < is a partial order on R with respect to which
0 is the smallest element in R.

Theorem 2.4. The following conditions are valid for any r, s and t in an ADL R.
(1) rN0=0=0ArandrvO0O=r=0vr

(2) rAr=r=rVr

(3) rAs<s<sVr

(4) rAhs=riffrVvs=s

(5) rAhs=siffrVs=r

(6) (r As) ANt =rA(sAt) (in other words, N is associative)
(7) TV (sVr)=rVs

(8) r§5:>7‘/\s:7‘:s/\7‘(iﬁ‘r\/s:s:s\/r)

(9) (rAs)ANt=(sAT)AL

(10) (rvs)At=(sVr)At

(11) rAs=sAriffrVs=sVr

(12) r ANs=inf{r,s} iff r ANs=sAriffrVs=sup{r,s}.
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Definition 2.5. Let R and G be ADLs and form the set R x G = {(r,g) : r € Rand g € G}. For
all (r1,g1),(r2,92) € R x G, define A and Vin R x G by (r1,g1) A (r2,92) = (r1 A72,91 A 2)
and (r1,g1) V (12,92) = (r1 Vr2,91 V ¢2). Then (R x G, A, V,0) is an ADL under the pointwise
operations and 0 = (0, 0) is the zero element in R x G.

Definition 2.6. A non-empty subset, denoted as F' in an ADL R is termed an ideal (filter) in R
if it satisfies the conditions: if u and v belong to F, then v VV v (u A v) is also in F', and for every
element 7 in R, theu Ar (r Vu)isin F.

Definition 2.7. A proper ideal (filter) F' in R is a prime ideal (filter) if for any « and v belongs
R, u Av (uV v) belongs F, then either u belongs F' or v belongs F'.

Definition 2.8. Let R and G be ADLs. A mapping k : R — G is called a homomorphism if the
following are satisfied, for any r, s,t € R.

(). k(rAsAt)=k(r) Nk(s) NEk(t)

(2). k(rvsVvit)=k(r)Vk(s)VEk)

(3). k(0) = 0.

Definition 2.9. An £—fuzzy subset ¢ is defined as a mapping from R to a complete lattice L that
adheres to the infinite meet distributive law. When the lattice L is represented by the unit interval
[0, 1] of real numbers, these £L—fuzzy subsets correspond to the conventional notion of £L—fuzzy
subsets in R.

Definition 2.10. An £—fuzzy subset ® is an £L—fuzzy ideal (filter) in R, if ®(0) = 1(P(u) = 1,
for any maximal element v in R) and ®(r V s) = ®(r) A D(s) (P(r A s) = ®(r) A P(s)), for
all r and s belongs to R.

Theorem 2.11. Let ® be an L—fuzzy ideal and ) # F C R. Then for any r and s belongs to R,
we have the following:

(1) If r < s, then ®(s) < P(r)
(2) Ifr is an associate with s, then ®(r) = D(s)
(3) ©(rAs)=D(sAr)and D(rVs)=D(sVr)

(4) If r € (F], then \ ®(z;) < ®(r), for some x1,27,...,x, € F
i=1

(5) If r € (s], then ®(s) < B(r)
(6) If u is maximal in R, then ®(u) < ®(r)

(7) ®(u) = P(v), for any maximal elements w and v in R.

Theorem 2.12. Let ® be an L—fuzzy filter and ) # F C R. Then for any r,s € R, we have the
Sfollowing.
(1) If r < s, then (1) < B(s)

(2) If r is an associate with s, then ®(r) = ®(s)

B)P(rvs)=P(sVr)

(4) If r € [F), then /n\ ®(z;) < D(r), for some xy,27,....,x, € F
i=1

(5) Ifr € [s), then ®(s) < D(r).

Definition 2.13. A proper £L—fuzzy ideal (filter) ¢ is referred to as a prime L—fuzzy ideal(filter)
if v An < ¢ implies either ) < ¢ or n < ¢, for any fuzzy ideals(filters) ¢ and n in R.

Definition 2.14. A proper £—fuzzy ideal (filter) & is considered an £—fuzzy prime ideal(filter)
in Rif ®(r A s) (CID(r v s)) equals either &(r) or &(s), for any  and s in R.
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3 L—-FUZZY 1 A—PRIME IDEALS

In the following, we introduce the notions of £—fuzzy 1—absorbing prime ideals in an ADL
R and their characterizations. First let us recall from [11] that a proper ideal P in R is a
1—absorbing prime ideal (is denoted by 1 A—prime ideal) in R if for all elements r,s,t € R,
the condition r A s A t belonging to P implies either » A s belonging to P or ¢ belonging to P.
Here, we extend this result to the case of L—fuzzy 1 A—prime ideals in the following.

Definition 3.1. A proper £L—fuzzy ideal ® in R is referred to as an £L—fuzzy 1 A—prime ideal in
R if for all elements r, s and ¢ belongs to R, ®(r A s A t) equals either ®(r A s) or P(t).

Example 3.2. Let R = {0, r,s,¢} and L be 4 elements chain {0,~, 3,1}, where 0 < v < f < 1
and let V and A be binary operations on A defined by:

VIO|r|s|t AlO]r|s |t
0|0 |r|s|t 0[0|0|0]|O0
rlr|r|jr|r r|O0|r|s]|t
s|s|s|s]|s s O0|r|s|t
t|tjr|s|t t |0 t]t]t

Define an £—fuzzy subset ® by ®(0) = 1, ®(r) = v = ®(s) and ®(¢) = §. Clearly P is an
L—fuzzy ideal. Next we observe that, for any r,s and ¢t € R, ®(r A s At) = (s At) or D(t).
Therefore, ® is an L—fuzzy 1 A—prime ideal.

Theorem 3.3. Let ® be an L—fuzzy ideal in R. If ® is an L—fuzzy 1A—prime ideal in R, then
D(rAsnt) <D(rAs)VP(t), forallr,sandt € R.

Proof. Suppose that ® is an £L—fuzzy 1 A—prime ideal in R. Then, for all r, s,t € R,
D(rAsAt)=®(rAs)and clearly D(r A s) < P(r As) V ®(t). Hence the result. ]

Next, we characterize the idea of £L—fuzzy 1 A—prime ideal in terms of g-cut.

Theorem 3.4. Let ® be an L—fuzzy ideal. Then an ideal ®g is a 1 A—prime ideal in R, for all
B € Liff ®is an L—fuzzy 1 A—prime ideal in R.

Proof. Suppose that @3 is a 1 A—prime ideal, for all 3 € L. Then for all r,s,t € R, either
TAs € Pp(rasnt) OF t € Pppasnr)- It follows that D(rAsAt) < D(rAs)or P(rAsAt) < D(t).
On the other inequality, by theorem 2.11(1) and (3), we have ®(r A s) < ®(r A s At) and
D(t) < D(rAsAt) (since r AsAt < t). Thus, D(r AsAt) = O(rAs) or ©(t). Hence the result.
Conversely suppose ® is an L—fuzzy 1A—prime ideal. Let r,s,t € Rsuchthatr A s At € g,
forall 3 € L. Then 8 < ®(r AsAt)implies 3 < ®(r A s) vV ®(t) and hence either 5 < P(r A s)
or § < ®(t). Thus either » A s € ®g or t € Pg. Therefore, Py is a | A—prime ideal. i

Lemma 3.5. An ideal P is a 1 A—prime ideal iff x p is an L—fuzzy 1 A—prime ideal.

In the following theorems, we facilitate the inter-relationship between £—fuzzy 1A—prime
ideals and both £L—fuzzy prime ideals and £L—fuzzy 2 A—ideals.

Theorem 3.6. Let O be an L—fuzzy ideal in R. Then ® is an L—fuzzy 1 A—prime ideal in R only
if @ is an L—fuzzy prime ideal in R.

Proof. Suppose that @ is an £L—fuzzy prime ideal. Then for r, s,t € R, we have
D(rAsnt) =®(r) or D(rAsAt) = P(sAt),or D(rAsAt) = P(rAs)or®(rAsAt) = D(t).
Hence the result. O

In the following example, we show that all L—fuzzy 1 A—prime ideals are not L—fuzzy prime
ideals.
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Example 3.7. Let D = {0, u, v} be a discrete ADL with 0 as its zero element defined in 2.2 and
L ={0,r,s,t,1} be the lattice represented by the Hasse diagram given below:

0

Consider D x L = {(d,e) | d € Dande € L}. Then (D x L,A,V,0) is an ADL under
the pointwise operations A and V on D x L and 0 = (0,0), the zero element in D x L. Let
P ={0,t}. Clearly P is an ideal in L. Now define ® : D x L — [0, 1] by

1 if (d,e) = (0,0)
®(d,e) =4¢3/4 ifd#0andec P
0 otherwise

for all (d,e) € D x L. Clearly ® is an £—fuzzy ideal. Thus ® is an £L—fuzzy 1 A—prime ideal,
while ® is not an £L—fuzzy prime ideal, since ©((u,r) A (v,s)) =3/4 # 0 = ®(u,r) or (v, s).

Theorem 3.8. Let ® be an L—fuzzy ideal in R. If ® is an L—fuzzy 1A—prime ideal in R, then
® is an L—fuzzy 2A—ideal in R. The converse of this result is not true.

Proof. Suppose @ is an L—fuzzy 1 A—prime ideal in R. Then for all , s, € R,

D(rAsAt) < D(rAs)VeP(t). By theorem 2.11(1) and (3), we have ®(t) < P(tAs) = P(sAt)
and ®(t) < ®(t Ar) = D(r At). It follows that, (t) < P(s At)V P(r At). So that,
D(rAsAt) <P(rAs)VD(sAt)VP(rAt). Therefore, @ is an L—fuzzy 2A—ideal in R. O

Example 3.9. Let D = {0, u, v} be a discrete ADL with 0 as its zero element defined in 2.2 and
L ={0,a,b,c,d,e, f, 1} be alattice whose Hasse diagram is given below:

Let Q = {0,b,¢, f}. Clearly Q is an ideal in L. Define L—fuzzy subset ® : R — [0, 1] by

®(y, 2) 1 ify=0andz € Q
zZ) =
v 1/3 otherwise

for all (y,2) € D x L. Clearly @ is an £L—fuzzy ideal. Thus ® is an £L—fuzzy 2A—ideal but
not an £L—fuzzy 1A—prime ideal in D x L, since ®((0,d) A (u,e) A (v, f)) =1 £ 1/3 =
®((0,d) A (u,e)) VP(v, f).

The product of £L—fuzzy subsets @ and W in R and G respectively is denoted by ® x ¥ and
defined by (@ x ¥)(a,b) = ®(a) AP(b), for all (a,b) € R x G.

Theorem 3.10. Let ® and W be L—fuzzy ideals in R and G respectively. If ® x W is an L—fuzzy
1 A—prime ideal of R x G, then ® and ¥ are L—fuzzy 1 A—prime ideals in R and G respectively.
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Proof. Suppose @ x ¥ is an L—fuzzy 1 A—prime ideal of R x G. Consider,
CID(T/\S/\t)/\‘P(;U/\y/\z) =(OxY¥)(rAsAt,z AyAz)

(@ x ®)((r.2) A (s.9) A (1.2))
< (@ x W) (1) A (5,9) v d>><w>< 2)
:(CI)(T/\S)/\‘PJ:/\y)\/( (2))
{00 0 (B0 AR A (e ) v (8001 2(2)
= (@(rns)V <>) (B(r A ) V(=) A (lP(mwvcb(t)) (e Ay) V()
< (@(r A 5) V(D) A (la Ay) V().
Hence the result. O

The direct product of any two L£—fuzzy 1A—prime ideals in R may not be an £L—fuzzy
1 A—prime ideal in R; consider the following example.

Example 3.11. Let R = {0,a,b,c,d, e, f,9,h,i,1} and G = {0, a,b,¢,d, ¢, f, g, h,4,j, 1} be the
lattice represented by the Hasse diagram respectively given below. Define £L—fuzzy subset &
and ¥ in R and G respectively by ®(0) = ®(b) = ®(c) = ®(g) = 1,P(a) = 0.5,P(d) =
Pe) = O(f) = P(h) = &) = ®(1) = 0and P(0) = ¥(a) = ¥(b) = 1,¥(c) = ¥(e) =
0.75,¥(d) = ¥(f) = ¥(9) = P(h) = ¥Y(i) = P(j) = ¥(1) = 0. Clearly both ® and ¥ are
L—fuzzy 1 A—prime ideals in R and G respectively. But @ x ¥ is not L—fuzzy 1 A—prime ideals
of R x G, since (P x ¥)(e A fAghAiAj)=(PxP)0,c)=D0)AP(c) =0.75 £ 0.5 =
(@ x¥)(en fihAi) V(P x¥)(g, )

Corollary 3.12. Let ® and ¥ be L—fuzzy ideals in R and G respectively. Then ® is an L—fuzzy
1A—prime ideal in R x G iff W3 = ®3 x G or Pg = R x ¥, forall B € L.

Theorem 3.13. Let R and G be ADLs, and k : R — G be a lattice homomorphism. If ¥ is an
L—fuzzy 1 A—prime ideal of G, then k= (\P) is an L—fuzzy 1 A—prime ideal in R. Also, if k is an
epimorphism and ® is an L—fuzzy 1A—prime ideal in R, then k(®) is an L—fuzzy 1 A—prime
ideal in G.

Proof. Suppose W is an £L—fuzzy 1 A—prime ideal in G and let k be a lattice homomorphism.
Then, for all r, s, t € G,

E-N (W) (r Asnt) =P(k(rAsAt))

=W (k(r) Nk(s) AK(t))

< W(k(r) Ak(s)) vVW(k(t))

=W(k(rns))v¥(k)

=k~1(P)(r As)VETL(P)(2).

Thus k! (W) is an £L—fuzzy 1 A—prime ideal in R. Also, let k be an isomorphism and suppose
@ is an L—fuzzy 1 A—prime ideal in R. Let a, b, c € R. Now, consider,



650 Natnael Teshale Amare and S. Nageswara Rao

k(D) (a Ab) V E(®)(c) = { \V CID(a/\b)} v { Vo ®(e)
anbek—1(zAy) cek—1(z)
> [ V DPlanbA c)}
aAbAcEk— (zAYyAz)
=k(®)(aNbAc).
Therefore, k(®) is an L—fuzzy 1 A—prime ideal in G. O

4 L—FUZZY 1 A—PRIME FILTERS

In the subsequent discussion, we present the concepts of £L—fuzzy 1—absorbing prime filters in
R and their characterizations. To begin with, let’s review the definition provided in [13], stating
that a proper filter P is considered a 1 —absorbing prime filter (referred to as a 1 A—prime filter) if,
for all elements 7, s,t € R, the condition 7 V s V ¢ belonging to P implies either r V s belonging to
P or t belonging to P. Now, we aim to extend this outcome to the realm of £L—fuzzy 1 A—prime
filters as elaborated below.

Definition 4.1. A proper £L—fuzzy filter ® in R is referred to as an £L—fuzzy 1 A—prime filter in
R if for all elements 7, s and t in R, @(r Vs Vt) < D(rVs) VvV P(t).

Example 4.2. Let R = {0, r, s,t} be an ADL defined in example 3.2 and L = [0, 1]. Define an
L—fuzzy subset ® : R — L by ®(0) =0, ®(r) = 1,P(s) = 3/4 and ®(t) = 1/2. Clearly ® is
an L—fuzzy filter. Then, for all a,b,c € R, ®(aV bV c) < P(aV b) V ®(c). Therefore, P is an
L—fuzzy 1 A—prime filter in R.

In the following, we characterize the notion of £L—fuzzy 1 A—prime filter in terms of v-cut.

Theorem 4.3. Let ® be an L—fuzzy filter. Then a filter ® is a 1A—prime filter in R, for all
v € L iff ® is an L—fuzzy 1 A—prime filter in R.

Proof. Suppose ., is a 1 A—prime filter, for all v € L. Assume v = ®(rV sV t), forall r,s,t €
R. Then either 7 V 5 € gy sv¢) OF t € Py sy Which implies that S(r v sV 1) < D(r V s)
or ®(t). Thus, ®(r Vs Vit) < P(rVs)V d(t). Hence the result. Conversely suppose P is an
L—fuzzy 1 A—prime filter. Letr, s,t € R. If rvVsVt € @, theny < ®(rvsvit) < &(rvs)veP(t)
implies that either v < ®(r V s) or v < ®(t). Thus either r V s € ®,, or ¢t € ®,. Therefore, P,
is a 1 A—prime filter. O

Corollary 4.4. A filter F' in R is a 1 A—prime filter iff xr is an L—fuzzy 1 A—prime filter.

Next, we facilitate the inter-relationship between £—fuzzy prime filters and £L—fuzzy 1 A—prime
filters in an ADL.

Theorem 4.5. Let © be an L—fuzzy filter in R. If ® is an L—fuzzy prime filter in R, then ® is an
L—fuzzy 1 A—prime filter in R.

Proof. Ttis clear. O

We show that there are £L—fuzzy 1 A—prime filters which are not £—fuzzy prime filters dis-
cussed in the following example.

Example 4.6. Let D = {0, u, v} be a discrete ADL with 0 as its zero element defined in 2.2 and
L ={0,r,s,t,1} be the lattice represented by the Hasse diagram given below:

1



L—fuzzy 1 A—prime Ideals and Filters 651

Consider D x L = {(d,e) | d € Dande € L}. Then (D x L,A,V,0) is an ADL under
the point-wise operations A and V on D x L and 0 = (0,0), the zero element in D x L. Let
F = {t,1}. Clearly F is a filter in L. Now define ® : D x L — [0, 1] by

0 if (d,e) = (0,0)
®(d,e) =141 ifd#0andec F
0.55 otherwise

forall (d,e) € Dx L. Clearly @ is an L—fuzzy filter in Dx L. Then ®; = {(u, 1), (v,t), (u, 1), (v,
Thus @ is an L—fuzzy 1 A—prime filter in D x L, while ® is not an £L—fuzzy prime filter in D x L,
since @ is a 1 A—prime filter but not prime filter; for, (u,r), (v, s) € DXL, (u,7)V(v,s) = (v,t)
belongs to ®; but (u, r) doesn’t belongs in ®; and (v, s) doesn’t belongs in P;.

Theorem 4.7. Let ® be an L—fuzzy filter in R. Then ® is an L—fuzzy 2A—filter in R only if ®
is an L—fuzzy 1 A—prime filter in R. The converse of this result is not true.

Proof. Suppose @ is an L—fuzzy 1A—prime filter. Then ®(r V s Vt) < O(r Vv s) vV (1),
for all ,s,¢ € R. By Theorem 2.12(1) and (3), we have ®(¢) < ®(tV s) = P(s V t) and
P(t) =®(tVr)=P(rvit),sincet <tVsandt <¢Vrandhence ®(t) < P(rvie)VeP(sVi).
It follows that, ®(r V s V) < ®(r VvV s) V&(r Vi)V P(sVt). Hence the result. i

Example 4.8. Let D = {0, u, v} be a discrete ADL with 0 as its zero element defined in 2.2 and
L =1{0,a,b,c,d,e, f,1} be alattice defined in 3.9. Define L—fuzzy filter ® : R — [0, 1] by

0 if (y,2) = (0,0)
P(y,z) =13/4 ify=uandz=1
1/2  otherwise

for all (y,z) € D x L. Clearly @ is an L—fuzzy filter. Put H = ®3,4 = {(u, 1)}. Clearly H is
a filter in D x L. Thus @ is an £L—fuzzy 2 A—filter but not £L—fuzzy 1 A—prime filter, since for
any (0,a), (u,c), (v,b) € D x L, (0,a) V (u,c) V (v,b) belongs to H but (0,a) V (u,c) = (u,e)
doesn’t belongs in H and (v, b) doesn’t belongs in H.

Theorem 4.9. Let ® and Y be L—fuzzy filters in R and G respectively. If ® x W is an L—fuzzy
1 A—prime filter of R x G, then ® and ¥ be L—fuzzy 1 A—prime filters in R and G respectively.

Proof. Suppose @ x W is an L—fuzzy 1 A—prime filter. Let r, s,t € R and z,y, z € G. Then,
@(r\/s\/t /\‘P(:C\/y\/z) (Px¥)(rvsvVt,zVyVz2)

= (D x ¥)((r, V (t,z2))

< (@ x W) ((r, ) (® x P)(t,2)

:( (rvs) /\‘Px\/y)) (@()/\‘P(z))

:(qarvS () AP(z ))) (‘I‘(a:\/y)\/(d>(t)/\‘1‘(z)))

= (@(r v 5) V() A (D(rV 5) V() A (Vo) V(D) A (¥(a v y) V()

< (8(r v )V B(1)) A (¥ v y) VE(E)).

Hence the result O

If there are £L—fuzzy 1 A—prime filters, then their direct product may not £L—fuzzy 1 A—prime
filter; consider the following example.

Example 4.10. Let R = {0,a,b,¢,d, e, f,g,h,i,1} and G = {0,qa,b,¢,d,e, f,g,h,i,1} be the
lattice represented by the Hasse diagram respectively given below:

Define £L—fuzzy subset ® and ¥ in R and G respectively by ®(0) = ®(a) = 0, (b)) = 0.3,
D(c) =0, D(d) = De) =P(g) =0.6,P(f) =1,P(h) =0.6,P(i) = 0.6,®(1) = 1 and
W(0) = W(a) = (b) = 0, B(c) = W(d) = B(e) = ¥(f) = 0.5,¥(i) = ¥(g) = W(h) =
Y(1) = 1. Clearly both ® and ¥ are £L—fuzzy 1 A—prime filters in R and G respectively. But
® x Wis not L—fuzzy 1 A—prime filter of R x G, since
(®x¥)(dVeVf,dveVf)=(Px¥)(1,1)=1£0.6=(Px¥)(dVe,dVe)V(PxF)(f, [).

—
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Corollary 4.11. Let @ and ¥ be L—fuzzy filters in R and G respectively. Then ® is an L—fuzzy
1A—prime filter in R x G iff @3 = W5 x G or &g = R x W, forall B € L.

Finally, we discuss the homomorphism of £L—fuzzy 1 A—prime filter.

Theorem 4.12. Let k be a lattice homomorphism from ADLs R to G. Then

(1). k=1(\P) is an L—fuzzy 1 A—prime filter in R only if ¥ is an L—fuzzy 1 A—prime filter in G
(2). k(®) is an L—fuzzy 1 A—prime filter in G only if k is an epimorphism and ® is an L—fuzzy
1 A—prime filter in R.

Proof. Let k : R — G be a lattice homomorphism.

(1). Suppose that ¥ is an £L—fuzzy 1 A—prime filter of G. For all r, s,t € G. Then

E-N (W) (rvsvit) =W(k(rvsVvt))

=W (k(r)Vk(s)V k()

<W(k(r)Vk(s)) V()

=W(k(rvs))v¥k)

=k~1(P)(rVvs)VEIL(P)(t).

Thus £~ (W) is an L—fuzzy 1 A—prime filter in R.

(2). Let k be an epimorphism and suppose that @ be an £L—fuzzy 1 A—prime filter in R. For all
a,b,c € R. Now, consider,

k(D) (a V b) V k(®)(c) = vaek\—/l " ><1>(a v b)} v [CEk\_/](Z) cp(c)}
> |
aVbVcek— ! (zAyAz)

L IAVEAY, c)}
=k(®)(aVbVec).
Thus, g(®) is an L—fuzzy 1 A—prime filter of G. m|

5 Conclusion

In this paper, we study on £L—fuzzy 1 A—prime ideals and filters in an Almost Distributive Lat-
tice(ADL) which is the central part of our work and discussed properties of these. Further-
more, the relationship between £—fuzzy weakly prime filters(ideals) and £L—fuzzy 1 A—prime
filters(ideals) in ADLs are introduced and there are examples that shown that the converse of
these is not true.
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