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Abstract We introduce the concepts of a weakly primary and a weakly 2-absorbing primary
ideal in a lattice. We show that under certain condition, an ideal I of a lattice L is weakly primary
if and only if I is primary. We define a free triple zero ideal of a lattice and give a result related
to it.

1 Introduction

Many researchers have introduced different types of ideals such as primary, weakly primary etc.
in a commutative ring. We introduce some of these concepts in a lattice. Anderson and Smith [1],
defined a weakly prime ideal in a commutative ring, as a proper ideal P of R with the property
that, if whenever a, b € R, 0 # ab € P implies either a € P or b € P. Badawi [2] generalized
the concept of a prime ideal to a 2-absorbing ideal. A proper ideal I of a commutative ring R is
said to be a 2-absorbing ideal, if whenever abc € I for a,b,c € R, then either ab € I or bc € [
or ac € I. Badawi and Darani [3] call a proper ideal I of a commutative ring R to be a weakly
2-absorbing ideal, if whenever 0 # abc € I for a,b,c € R, then either ab € I or bc € I or
ac € I. Atani and Farzalipour [6] defined a proper ideal P of a commutative ring R to be a
weakly primary ideal, if whenever a,b € R, 0 # ab € P implies either a € P or b € v/P (where
/P is the radical of P). Badawi et al. [4] defined a proper ideal I of a commutative ring R to be
a 2-absorbing primary ideal, if whenever abc € I for a,b, ¢ € R, then either ab € I or be € /T
or ac € v/I. Badawi et al. [5] defined a proper ideal I of a commutative ring R to be a weakly
2-absorbing primary ideal, if whenever 0 # abc € I for a, b, c € R, then either ab € I or be € /T
or ac € \/.7 .

Moreover, Wasadikar and Gaikwad [9] introduced a 2-absorbing and a weakly 2-absorbing
ideal in a lattice. A proper ideal I of a lattice L is called a 2-absorbing ideal, if whenever
aNbAc e lforabce L,theneitheraAbe ToraAce [orbAc e I. A proper ideal
I of a lattice L with zero is called a weakly 2-absorbing ideal, if whenever 0 = a AbAc € I
for a,b,c € L, theneitheraAb e IoraAc e IorbAc e I. Wasadikar and Gaikwad [10],
[11] introduced the concepts of radical of an ideal, a primary ideal, a weakly primary ideal, a
2-absorbing primary ideal and a weakly 2-absorbing ideal in a lattice.

In this paper we introduce and study the concepts of a weakly primary and a weakly 2-
absorbing primary ideal in a lattice. Throughout in this paper L denotes a lattice with 0. The
undefined terms are from Gritzer [7].

2 Preliminaries

In this paper we generalize the concepts of weakly primary, weakly 2-absorbing primary ideals
studied in Wasadikar and Gaikwad [10], [11].

Definition 2.1. Let I be an ideal of L. The radical of [ is the intersection of all prime ideals of L
containing I and we denote it by v/T.

Remark 2.2. If there does not exists a prime ideal containing an ideal I, then /T = L.
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Definition 2.3. A proper ideal I of L is called weakly prime if for a,b € L, 0 # a Ab € I implies
that eithera € T or b € I.

Example 2.4. Consider the lattice shown in Figure 1. Here the ideal (p] is a weakly prime ideal.

Figure 1

Definition 2.5. A proper ideal I of L is called primary if for a,b € L, a A b € I implies that
eithera € Torb e V1.

Example 2.6. The ideal (] in the lattice shown in Figure 1 is a primary ideal.

Definition 2.7. A proper ideal I of L is called weakly primary if for a,b € L, 0 # aAb € [
implies that either a € T or b € V/T.

Example 2.8. The ideal (] in the lattice shown in Figure 1 is a weakly primary ideal.

Definition 2.9. A proper ideal I of L is called 2-absorbing if for every a,b,c € L,a AbAc € I
implies that eithera Abe ToraANceTorbAce I

Example 2.10. The ideal (j] in the lattice shown in Figure 1 is a 2-absorbing ideal.

Definition 2.11. A proper ideal I of L is called weakly 2-absorbing if for every a,b,c € L,
0#aAbAce I implies thateitheraAbe ToraAcelTorbAce .

Example 2.12. The ideal (7] in the lattice shown in Figure 1 is a weakly 2-absorbing ideal.

Definition 2.13. A proper ideal I of L is called 2-absorbing primary if for every a,b,c € L,
a ANbAc € Iimplies thateithera Ab e ToraAc€ VIiorbAceVI.

Example 2.14. The ideal (m] in the lattice shown in Figure 1 is a 2-absorbing primary ideal.

Definition 2.15. A proper ideal I of L is called weakly 2-absorbing primary if for every a, b, c €
L,0#aAbAce IimpliesthateitheraAbe ToraAc € VIiorbAceVI.

Example 2.16. The ideal (f] in the lattice shown in Figure 1 is a weakly 2-absorbing primary

ideal.

3 Some Properties of Weakly Primary Ideals

We note that every primary ideal is weakly primary. However, the converse need not hold.
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Example 3.1. Consider the ideal I = (0] of the lattice shown in Figure 1. Then v/T = (p] N (g] N
(r] = (i]. Here I is a weakly primary ideal. However, j Ak = 0 € I, neither j € I nor k € I.
Also, neither j € /I nor k € v/I. Hence I is not a primary ideal.

Remark 3.2. If ] is a prime ideal of L, then \/T is a primary ideal of L.
We have the following example which shows that the converse is not true.

Example 3.3. Consider the ideal I = (m] of the lattice shown in Figure 1. Then /T = (p]. The
ideal /T is prime. However, I is not a prime ideal since n A 0 = i € I, but neither n € I nor
ocl.

Remark 3.4. (i) If I is a weakly primary ideal of L, then /T need not be a weakly primary
ideal of L.

(i) If I is a weakly prime ideal of a lattice L, then v/ need not be a weakly primary ideal of L.
We have the following example for above remarks.

Example 3.5. Consider the ideal I = (0] of the lattice shown in Figure 1. Hence vT = (p] N
(q] 0 (r] = (i]. Here I is a weakly prime as well as a weakly primary ideal. However, v/T is not
a weakly primary ideal, since for m A n = i € v/I, neither m € /T nor n € /1.

Let I be a proper ideal of a lattice L. Forx € L,let (I :f ) ={y € Ly Az € I}.
The following characterization is an analogue of Theorem 2.1 from Atani et al. [6].

Theorem 3.6. Let I be a proper ideal of L. Then the following statements are equivalent:
(i) Iis a weakly primary ideal of L.
(ii) Forz € L — /I, (I, ) =TU(0:p z).
(iii) Fore € L—~I, (I:px)=Tor(I:p )= (0:p 2).
Proof. (1) = (2). Letz € L —+vTandy € (I :, ). Thenz Ay € . If 2 Ay #Otheny € I. If
xAy=0,theny € (0:1 ). Thus ({ :f, ) C TU(0: z). Itisclearthat TU(0 : x) C (I :f ).
Hence (I :f z) =TU (0: z).
(2) = (3). If an ideal is a union of two ideals, then it is equal to one of them.
3)= (1

(3) ). Let0 #x Ay € I witha ¢ VI. Theny € (I :;, x) = IU(0 :1 ), by (3). Since
x Ay # 0, wehave y € I. Thus I is a weakly primary ideal of L. O

Definition 3.7. Let [ be a weakly primary ideal of L. Let z,y € L be such that x Ay = 0,
x ¢ I,y ¢ I, then (x,y) is called a twin-zero of I.

Example 3.8. Consider the ideal I = (a] of the lattice shown in Figure 2. Then v/T = (d] as (d]
is the only prime ideal containing I. [ is a weakly primary ideal. For d A e = 0 € I, neither
d € I'nor e € v/T. Thus (d, e) is a twin zero of I.

1

0

Figure 2



470 Meenakshi P. Wasadikar and Karuna T. Gaikwad

Remark 3.9. The following example shows if (x,y) is a twin-zero of an ideal I, then (y, 2) need
not be a twin-zero of I.

Example 3.10. In the Example 3.8 we observe that (d, e) is a twin-zero of I. However, e A d =
0€cI,e¢ Ibutde /I Thus (e,d) is not a twin-zero of I. Hence (d, ¢) # (e, d).

Remark 3.11. If [ is a weakly primary ideal of L such that I is not a primary ideal, then [ has a
twin-zero (z,y) for some z,y € L.

Definition 3.12. For an ideal I of a lattice L, we definex AT = {x Ai: i€ I}.

We prove some results by using the concept of twin-zero.
The following Theorem is an analogue of Theorem 3.2 from Badawi et al. [5].

Theorem 3.13. Let I be a weakly primary ideal of a modular lattice L. Suppose that (z,y) is a
twin-zero of I for some x,y € L. Thenx NI =y NI =0.

Proof. Suppose that z A I # 0. Then 2 Ai # 0 for some ¢ € I. Hence 0 # (z Ay) V (z Ai) € 1.
As Lis modular, 0 # z A (y V (z Ai)) € I. Asx ¢ I and I is a weakly primary ideal, we
have y V (z A i) € /1. Implies that y € v/I, a contradiction to (z,v) is a twin-zero of I. Thus
AT =0.

Similarly, we can show thaty A1 = 0. O

The following Theorem is an analogue of Theorem 3.5 from Badawi et al. [5].

Theorem 3.14. Let I be a weakly prime ideal of a lattice L and suppose that (z,y) is a twin-zero
of I. If t Nl € I for somel € L, thenx N1 = 0.

Proof. Suppose that 0 #= 2 Al € I for some [ € L. As [ is weakly prime, [ € I. By Theorem
3.13 x Al =0, a contradiction. Thus z Al = 0. O

In the following theorem we show that under some condition the concepts of a primary ideal
and a weakly primary ideal coincide.

Theorem 3.15. Suppose that \/0 is a prime ideal of L. Let I be a proper ideal of L. Then I is a
weakly primary ideal of L if and only if I is a primary ideal of L.

Proof. Suppose that I is a weakly primary ideal of L. Leta A b € I for some a,b € L.
Case 1: Suppose that a A b # 0. As [ is a weakly primary ideal and 0 #% a A b € I, eithera € [
orb e +I.
Case 2: Suppose that a Ab = 0 and a ¢ I. Since a A b = 0 and +/0 is a prime ideal of L, we
conclude that either a € V0 or b € v/0. Since /O C /I, we have a € /T orb € v/I. Thus I is a
primary ideal of L.

The converse is clear. O

‘We omit the obvious proof of the following lemma.

Lemma 3.16. Let I be an ideal of L. Then /I = /1.

Lemma 3.17. Let I be an ideal of L. If /T is a primary ideal, then I is a primary ideal.

Proof. Leta Ab € I. Thena Ab € VI. As /T is primary, either a € /T or b € /1. By

Lemma 3.16, v/I = /1. Hence, eithera € VT orb e /1. O
Now we prove some results in product lattices.

The following Theorem is from Wasadikar and Gaikwad [10].

Theorem 3.18. Let L = Ly x Ly, where each L;, (i = 1,2) is a lattice with 1. Then the following
hold:

(i) If I, is an ideal of Ly, then \/T{ x Ly = \/I; x L.
(ii) If I is an ideal of L, then /L1 x I = L x \/I.

The following Theorem is an analogue of Lemma 2.5 from Atani et al. [6].
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Theorem 3.19. Let L. = L x L, where Ly and L, are bounded lattices. Then the following
statements hold:

(i) I is a primary ideal of Ly if and only if I X L, is a primary ideal of L.
(ii) I is a primary ideal of L, if and only if L) x I, is a primary ideal of L.

Proof. (1) Let (a1 , az) A (b] , bz) € I} x L, where (a] , az), (b] R bz) € L. That is (a1 Aby, az/\bz) €
I} x Ly. Then a; A by € I,. As I is a primary ideal of L, either a; € I; or b; € v/I;. Hence
either (ay,az) € I} x Ly or (by,by) € \/Ii X L. By Theorem 3.18, either (a1, a;) € I} x L, or
(b],bz) e 1 x L.

Conversely, leta Ab € I). Then (a Ab,c) € I) x Ly. Thatis (a,c) A (b,c) € I} X L. As I} x L,
is a primary ideal of L, either (a,c) € I} x Ly or (b,c) € \/I} x L. By Theorem 3.18, either
(a,c) € I} x Ly or (b, ¢) € \/T; X Ly. Thus, either a € I, or b € \/T,. Hence I, is a primary ideal
of Ll.

(2) Proof is similar as in statement (1). O

Remark 3.20. The following example shows that, if I; is a weakly primary ideal of L, then
I x L; need not be a weakly primary ideal of L. = L; x L.

Example 3.21. Consider the ideal I; = (0] of the lattice L; shown in Figure 3. Thus I; x L, =
{(0,0),(0,¢),(0,1)}. Clearly /I; = (0] and /I x L, = {(0,0),(0,¢),(0,1)}. Here I; is a
weakly primary ideal of L. However, I} x L, is not a weakly primary ideal of L = L; x L,
since (a,0) A (b,0) = (0,0) € I; x L but neither (a,0) € v/I; X L nor (b,0) € \/I; x L, and
hence neither (a,0) € I} x L nor (b,0) € I} x Ly.

Figure 3

4 Some properties of weakly 2-absorbing primary ideals
We start with the definition of a triple zero from Wasadikar and Gaikwad [9].

Definition 4.1. Let / be a weakly 2-absorbing ideal of L. Let a, b, ¢ € L be such that aAbAc = 0,
aNbéI,ancg TandbAc¢ I, then (a,b,c)is called a triple zero of 1.

Definition 4.2. Let I be a weakly 2-absorbing primary ideal of L and suppose that [;N,NIz C I
for some ideals I}, I; and I3 of L. We say that [ is a free triple-zero with respect to I; N [, N I3
if (a, b, c) is not a triple-zero of [ forany a € I;,b € I and ¢ € I.

Example 4.3. Consider the lattice shown in Figure 1. Here the ideal I = (I] is a free triple zero
with respect to (a] N (d] N (e].

Conjecture 4.4. Let I be a weakly 2-absorbing primary ideal of a lattice L. Suppose that (0] #
I) NI, N I3 C I for some ideals Iy, I and I3 of L. Then I is a free triple-zero with respect to
LNnINIs.

The following Theorem is an analogue of Lemma 2.29 from Badawi et al. [5].
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Theorem 4.5. Let I be a weakly 2-absorbing primary ideal of a lattice L and suppose that
x Ay AJ C I for some x,y € L and some ideal J of L such that (a, b, c) is not a triple-zero of I
foreveryze J. Ift Ay ¢ I, thenz ANJ CVIoryAJ C VI

Proof. Let z Ay ¢ I. Suppose that z A J ¢ /T and y A J € +/I. Then there exist ji, jo € J such
that 2 A j; ¢ VT and y A ja ¢ VI. As (2,y,71) is not a triple-zero of T and z Ay A j; € I, we
have y A j; € VI. As (x,y, j2) is not a triple-zero of I and = A y A j» € I implies = A j2 € /1.

Since (x,y,j1 V j2) is not a triple-zero of T and x Ay A (j1 V jo) € T and x Ay ¢ I, we have
either = A (j1 V j2) € VI ory A (51 V j2) € VI. Suppose that z A (j; V j2) € V1. Therefore,
(xAG)V(zAja) <z A Vi) € VIandso (xAji)V (2 Ajy) € VI Hence x A jy € VI
and z A j; € VI, which is a contradiction.

Similarly, if y A (j1 V j2) € VI then (y A j1) V (y A j2) € VI. Hence y A j; € /T and
YyANj € /I, which is a contradiction. Hence z A J C /T or yNJ C VI.O

Remark 4.6. Let / be a weakly 2-absorbing primary ideal of L and suppose that Iy N, NIz C [
for some ideals Iy, I», I3 of L such that I is free triple-zero with respect to I; N I, N I3. Then if
ael,beLandce I, theneitheraAbe ToraAceVIorbAce VI.

Let I be a weakly 2-absorbing primary ideal of L. In view of the below result, one can see
that Conjecture 1 is valid if and only if whenever O # I} N I, N I3 C I for some ideals Iy, I, I3
of L, theneither [ NL CIor1NIzs CvVIorLhNIz CVI.

The following Theorem is an analogue of Lemma 2.30 from Badawi et al. [5].

Theorem 4.7. Let I be a weakly 2-absorbing primary ideal of a lattice L and suppose that
(0] # I NI, N Iy C I for some ideals I, I, Iy of L such that I is a free triple-zero with respect
tollNLNL.TheniNL CToriNI; CVIor LNz C VI

Proof. Suppose that I is a weakly 2-absorbing primary ideal. Let (0] # I, N I, N I3 C I for
some ideals Iy, I, I3 of L such that I is free triple-zero with respect to I; N I, N I3. Suppose
that I; N I, ¢ I. We show that I; N I; C /T or I, N I3 C /1. Suppose that I; N I3 ¢ /T and
LN I3 € VI. Then there exist g1 € I and ¢» € I suchthat g A I3 € VIand o A Iz € V1. As
a1 Nqg N I3 C I, we have g1 A q¢o € I by Theorem 4.5.

Since I1 N I Q I, wehave a Ab ¢ I for some a € I},b € I. Sincea ANbA I3 C I and
aAbé¢ I, wehavea A Iz C V1 or b A Iy C /I by Theorem 4.5. We consider three cases.
Case 1: Suppose that a A Is C VI but b A I3 € V/T.
Since g AbAT; C TandbA Tz € VIand g ALz € VI, we conclude that ¢; A b € I by
Theorem 4.5. Since (aV q;) AbA Tz C Tanda A T3 C VI, but g A I ¢ VI, we conclude that
(aVq) NIz € V1. Since bAT; € VT and (aVq1) ATz € VT, we conclude that (aV qi) Ab € T
by Theorem 4.5. Since (a Ab) V (¢1 Ab) < (aVq1) Ab € I, wehave (a Ab)V (q1 Ab) € I. Thus
g ANbe TandaAb € I,acontradiction.
Case 2: Suppose that b A Iy C VI, buta A I3 € V1.
SinceaAgpAls CTandaAls € VIand o A I3 € VI, we conclude that a A ¢ € I by
Theorem 4.5. Since a A (bV @) ATz C Tand bA I3 C /T, but go A I3 ¢ VI, we conclude that
(bV @) A3 € VI. SinceaN Iy € VIand (bV ) AT € VT, we conclude that a A (bV q2) € T
by Theorem 4.5. Since (a Ab)V (aAq) < aA(bVq) € I, wehave (aAb)V (aAq) € I. Thus
aNq € ITanda Ab € I, acontradiction.
Case3:aANI; CVTandbA I3 CVI.
Since bAI; C VT and A I3 € /1, we conclude that (bVg2) Al € V1. Since i A(bVga) ATz C 1
and gy AIs € VI and (bV q2) A Iz € VI, we conclude that ¢y A (bV ¢2) € I by Theorem 4.5. As
(@A) V(@ Ap) <qaANbVg)el wehave (g1 Ab)V (1 Aqp) € I. Hence bA gy € I. Since
aNl; C+/Tand g Al ¢ VI, we conclude that (a V ¢;) A I3 ¢ VI. Since (aV @) A AL C T
and p AN Iy € VT and (aVq1) NIz € VI, we conclude that (aV q1) Aqa € I by Theorem 4.5. As
(aN@)V(gnAg) <(aVq)ANg €I, wehave (aAq)V (g1 Aq) € I. Hence a A qp € I. Now,
since (aV qi) A (bV @) AT CTand (aVq) ATz € VIand (bV q) ATy € VI, we conclude
that (a V q1) A (bV q2) € I by Theorem 4.5. We conclude that a A b € I, a contradiction. Hence
LNnLCVIorhLhnlz CVI.O

Theorem 4.8. Let I be an ideal of L. If \/T is a weakly prime ideal of L, then I is a weakly
2-absorbing primary ideal of L.
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Proof. Suppose that 0 # aAbAc € TandaAb ¢ I. Since (aAc)A(bAc) =aAbAce T CI
and /T is a weakly prime ideal of L, we have either b A ¢ € VT ora A c € v/I. Hence I is a
weakly 2-absorbing primary ideal of L. O

The following Theorem is an analogue of Theorem 2.1 from Mostafanasab and Darani [8],
which is a characterization of 2-absorbing primary ideals.

Theorem 4.9. Let I be a proper ideal of L. Then the following conditions are equivalent:
(i) Iis a2-absorbing primary ideal of L.
(ii) Forwx,y € LsuchthatzNy ¢ /T, either (I :p, xAy) C (I :p x)or (I :p xAy) C (VT 1 y).

(iii) For any x € L and any ideal I, of L such that x N I, € VI, either (I:p ANI;) C (11 I)
0}’([ IL.CU/\Il) - (\/YZL .I)

(iv) For ideals I, I, of L such that I, N I, gZ I, either (I ;1 T1N1I) C (VT :p I) or (I 11,
nLnh)c(I:h).

(v) Forideals I,15,13 of L with Iy NI, N I3 C I, either 1 N1, C Torl NIz C VT or
LN Q\ﬁ

Proof. (1) = (2). Suppose that 2,y € L such that z Ay ¢ \/I. Leta € (I :;,  Ay). Then
aNz Ay € I. As I is 2-absorbing primary, either a A 2 € I or a Ay € /1. That is either
ac€ (I:z)ora € (VT : y). Hence (I :p xAy) € (I :p 2)U (I :p y). We know
that if an ideal is a subset of the union of two ideals, then it is subset of one of them. Hence
(Iipazny) CT:px)or(I:pany) C(VI:py).
(2) = (3). Suppose thatz € L and I; is an ideal of L such thatz AT} ¢ V/T. Leta € (I : xATL).
Thena Az AT CI. Thus I} C (I:panz). IfaAz eI thena € (VI:px). fanz ¢ VI,
then (I :p anaz) C (I:pa)or(I:panz)C (VI:p x), by (2). Therefore I} C (I 1 a)
orI; C (ﬁ L x). If I C (\ﬁ 'L x), thenx AT C /T which is a contradiction to our
hypothesis. Therefore the only possibility is that I} C (I :f, a). Thena € (I :1 I). Hence
(I:;p xAL) C (I: I)U KT :p x). We conclude that (I :;, o AT) C (I :p Ij) or
(I L :E/\[l) - (\ﬁ 'L :Z?)
(3) = (4). Suppose that I}, I, are ideals of L such that Iy NI, ¢ I. Leta € (I :, I; N 1,). Then
aNIANL CI.Thus I, € (I:paAI). IfanTy €I, thena € (v/T: I}). Hence we assume
that a A I; ,CZ V/I. Which implies that (I:panL)C(I:ph)or(I:panly)C (VT :p a). If
(I:p anly) C (I :p 1), then I;NI, C I, which is a contradiction. Thus (I :, aAl}) € (VT i1, a)
which implies that « € (VT : I). Hence (I :; [y} N 1) € (VT :p I)U (VT :p ). Thus
(I 0 L OIQ) - (\ﬁiL Il) or (I o I ﬂ]z) - (\ﬁiL .[2)
(4) = (5). Suppose that I}, I, Iy are ideals of L. Let I; "I, N I3 C I such that [y NI, ¢ I. Then
we show that either I;NI3 C T or LNI; C V1. As 1N, Q I, either (I :, I1NI,) C (\ﬁ i hh)
or (I:; LTNL)C (VI:p ). AslyNnLNI3 C 1,15 C (I:y I;NI). Which implies that either
L C(VT:pI)orI; C (\VI:p I). Thatiseither [, N I3 € vITorLNI3 C V1.
(5) = (1). Itis clear. O

The following Theorem is an analogue of Theorem 2.8 from Mostafanasab and Darani [8].

Theorem 4.10. Suppose that P, is a weakly primary ideal of L such that /P, = 1, is a weakly
primary ideal of L, and suppose that P, is a weakly primary ideal of L such that /P, = I, is a
weakly prime ideal of L. Then P, N P; is a weakly 2-absorbing primary ideal of L.

Proof. Let P = P, N P,. Thus VP = VP N P, = VP N VP,. As /P, = I, and VP, = I,
VP = I N I,. Suppose that 0 #= z Ay A z € P for some z,5,2 € L, z A z ¢ /P and
yAz¢&/P.Thenz,y,z ¢ /P. We show that z Ay € P.

As the intersection of two distinct weakly prime ideals is weakly 2-absorbing, we know that
VP = I, N I, is a weakly 2-absorbing ideal of L. Since 0 # z Ay Az € VP, x Az,y Az & /P
and as /P is weakly 2-absorbing, we have = A y € V/P.

Now we claim that x Ay € P. Since 0 # x Ay € I}, we may assume that x € I;. Since
x ¢ VP =I,NLand 0 # z Ay € I, we conclude that ¢ Hhandsoy € I,. If x € P, and
y € P5, then x Ay € P and we are done.
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Therefore assume that « ¢ P;. Since P is a weakly primary ideal of L and = ¢ P;, we have
yANz€P =1I.Sincey € I, and y A z € I, we have y A z € /P, which is a contradiction.
Thus z € P;.

Similarly, assume that y ¢ P,. Since P, is a weakly primary ideal of L and y ¢ P>, we have
xANz€P, =1 Sincex Az € I, and z € I;, we have z A z € v/ P, which is a contradiction.
Thusy € Pi. Hencex ANy € PPN P, = P.

Thus P, N P, is a weakly 2-absorbing ideal of L. O
Acknowledgements The authors are thankful to the referee for helpful comments which im-
proved the paper.
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