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AssTrACT. In this paper, we introduce D-pseudo supplementation and it’s dual on (almost distributive
lattices) ADLs (with dense elements) which is a generalization of pseudo supplemented ADLs, we obtain
some algebraic properties and characterize both using the set Bp(A) = {a1 € L | thereexistsas €
L such that a1 Aaz = 0 and a1 V az is desne}, where A is an ADL with dense elements. Finally, we prove a
one to one correspondence between D-pseudo supplemented ADLs (dual D-pseudo supplemented ADLs)
and the class of principal ideals (sectionally intervals) in an ADL.
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1. INTRODUCTION AND PRELIMINARIES

Frink [3] introduced the theory of pseudo-complements for semi lattices in 1962, and then Venkata-
narasimhan extended some of the results of [3] to posets in 1972. Later on several generalizations of
distributive lattices were came into the picture. In this context, Swamy and Rao introduced a general-
ization of both lattices and as well as distributive lattices and named as an almost distributive lattice
(ADL) [9]in 1981. An ADL is a common abstraction of most existing ring theoretic and lattice theoretic
generalization of a distributive lattice which satisfies almost all conditions of a distributive lattice except
right distributivity of v over A and commutative with respect V & A. A pseudo complementation [11]

* on an ADL A is a unary operation which satisfies
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rANy=0&z"Ny=y.
(zVy)" =a" Ay,

for all z,y € A. The authors proved that {z*|z € A} forms a Boolean algebra. Later, the authors [5]
generalized the pseudo complementation on an ADL A (with maximal elements), using Birkhoff
center [10] B (That s, given z € A, there exists b € B such thatz Ab=0b < 2* Ac = ¢, wherec € B
and z A ¢ = ¢) and then they derived a good number of algebraic properties on them. The existence of
pseudo complemented almost distributive lattices and pseudo supplemented ADLs always depends
upon maximal elements. This leads us to concentrate a class of ADLs (without maximal elements)
and introduce a similar concept of pseudo complementation (pseudo supplementation). It is well
known that, in an ADL, every maximal element is dense but not the converse. The (dense) class of
elements in ADLs helps to introduce D-pseudo supplementation in which is a generalization of pseudo
complementation (pseudo supplementation).

In the following, let us recall some of definitions and results of almost distributive lattice, which

used in the sequel.

Definition 1.1. [9] An algebra (A, A, V,0) of type (2,2,0) which satisfies the following identities, is
called as an Almost Distributive Lattice (abbreviated as ADL);
(i) ONa1 =0
(i) a1 VO =a
(iii) a1 A (a2 Vas) = (a1 Naz) V (a1 A a3)
(iv) (a1 Va2) ANaz = (a1 Nas)V (a2 A a3)
(v) a1V (a2 ANaz) = (a1 Va2) A (a1 Vas)
(vi) (a1 Vaz2)Aaz =as

for all a1, as, a3 € A.

Example 1.2. [9] Let X be a non-empty set. Fix ap € X. For any a;, as € X, define,

ag, ifa1 = qag ag, ifa1 = ag
a1 N\ az = and a1 Vag =

as, ifa1 #CL() ay, ifa1 #ao.
Then (X, A, V, ap) is an ADL in which ay is the zero element. This ADL (called as discrete) is neither

lattice nor distributive.

Given aj,a2 € A, we say that a; is less than or equal to as (a1 < az), provided a; A az = ay, or

equivalently, a; V a2 = as. Then < forms a partial ordering on A.

Theorem 1.3. [9] For any ay,az € A,

(i) a1 AN0=0and0V a; = a;
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(i) a1 Na; =a1 Va =a

(iii) a1 V(a2 Va1) =a; Vaz = (a1 Vaz)Va

(iv) ag ANas =0<as ANa; =0

(V) a1 ANags < asand a; < a1 V as

(vi) a1 Vaz =asVar < ap Aag =as A ay

(vii) (a1 Aag) Vag =ag, a1V (a1 Aag) = ayand ay A (a1 V az) = aq
(viii) a1 Aas = a1 < a1 Vaz = as

(iX) a1 Nag =ag < a1 Vag = ay

(X) a1 A ag = ag A aj, whenever a; < as.

Theorem 1.4. [9] For any a1, az,a3 € A,
(i) (a1 V CLQ) Nag = (CLQ V al) N as
(ii) A is associative in A

(iii) a1 A a2 Aaz =az2 Aaj A as.

If for each ay,a2 € I and € A,a1 V az, and a; Az € I, then the non-empty subset I of A is said
to be an ideal of A. Notably, for any a; € A, (a1] = {a1 Az | z € A} is the principal ideal generated
by a;. The set Z(A) ideals of A forms a bounded distributive lattice, where I N J is the infimum and
IvJ={ivjlielandj e J}isthesupremum of I and Jin Z(A). The set PZ(A) principal ideals of
A form a sublattice of Z(A), where (a1] A (a2] = (a1 A az] and (a1] V (a2] = (a1 V ag], for any a;, a2 € A.
A non-empty subset F' of A is called a filter of A, if for any a;,a2 € Fandz € A, a1 ANaz, xVa; € F.

Given a non-empty subset S of A, the set S* = {a; € A|a; Az =0, forall z € S} is an ideal of A.
Especially, for any a; € A, {a1}* = (a1)*, where (a1) = (a1] is the principal ideal generated by a;.

Lemma 1.5. [6] Forany ay,az € A,
(1) a1 < ag implies (az)* C (a1)*
(i) (a1 Vaz2)* = (a1)* N (a2)*
(ii) (a1 A ag)™ = (a1)™ N (az2)™.

An element d € A is called dense [7], if (d)* = {0}. The set D denotes the set of dense elements in A.
An element m € A is called maximal [9], if for any a; € A, m < a; implies m = a;. It is easy to observe

that every maximal element is dense but not the converse.

Theorem 1.6. [9] For any m € A, the following are equivalent;
(i) m is maximal
(ii) mAz =z, forallx € A
(iii) m Vz =m, forall x € A.
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Definition 1.7. [9] A non-empty subset S of A is called a subADL of A4, if it is closed under A, V and S

contains zero element.

Definition 1.8. [5] Let A be an ADL with maximal element m and Birkhoff center B(A). A is said to
be pseudo-supplemented ADL if for each = € A, there exists a; € B(A) such that z A a; = a7 and if

az € B(A) and = A ag = ag, then a1 A ag = as.

Theorem 1.9. [4] Let A be an ADL with dense elements and D is the set of dense elements in A. Then the
set Bp(A) = {a1 € L | there exists ay € L such that a1 A\ az = 0and ay V ay is dense} a weakly relatively
complemented sub-ADL of A.

2. D-Pseupo SuprpLEMENTED ADLs

In this section, we introduce a D-pseudo-supplemented almost distributive lattice which is a gen-
eralization of a pseudo-supplemented almost distributive lattice using the set Bp(A4) = {a1 € L |
there exists
as € Lsuchthata; A as = 0and a1 V ay is maximal}, where A is an almost distributive lattice with
dense elements. We prove several algebraic properties on D-pseudo supplemented almost distributive
lattices. We obtain a necessary and sufficient conditions for an almost distributive lattice with dense

elements to become a D-pseudo- supplemented almost distributive lattice.

Definition 2.1. A is said to be a D-pseudo supplemented ADL, if for any x € A, there exists a; € Bp(A)
such that
S1:xANal =aq,

Sy : Ifay € Bp(A) and x N ag = ag, then a; A ag = as.

Lemma 2.2. Given x € A, there exist a1,a2 € Bp(A) which satisfies Sy and S in the Definition 2.1, then

apANa=azNa,forallac A

Proof. Letz € Aand a1, a2 € Bp(A) (satisfy both S; and S2). Then z A a; = a3 and x A ag = az. By Sy,

al/\agzagand@/\al:al.ForanyaeA, apNa=axsNagr Na=arNax Na=az A a. O

In the Lemma 2.2., the existence of elements in Bp(A) may not be unique. But if we fix an element
d € D, then it is unique (in Bp(L)) and in the form a; A d. It is denoted by x%(= a1 A d) and called as
the D-pseudo supplement of z,

Lemma 2.3. Let A be a D-pseudo supplemented ADL and x € A. Then we have
(i) z Aad = z?
(i) ay A2t =z and 2 Nay = d AN ay

(iii) Ifae € Bp(A) and x A ay = as, then 24 A agy = d A agand as A 2% = as Nd, forall d € D.
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Proof. Let x € A. Then there exists a; € Bp(A) satisfying A a1 = a1 and if ap € Bp such that
T A ay = as, then a; A ag = ay. Therefore 2% = a; A d, for any d € D. Now,
DrxAzt=zA(@ANd)=(xAa))ANd=a1 ANd =z

(ii) al/\xd:al/\(al/\d) =g ANd=z%and 2% A ay = (ar Nd)Nay = (dNay) Nay =d AN a.

(iii) If ag € Bp(A) and x Aag = ag, then a; Aag = ag. Therefore 2% ANas = ag AdAas = dAajAay = dAas
andas Ax? =as A (a1 Ad) =a1 Aag Ad = as Ad. O

Lemma 2.4. Let A be a D-pseudo supplemented ADL and x,y € A. Then, we have

(i) zval =z
(ii) 0 =0

(ili) rAd=d < 29 =d, foralld € D

(iv) # Am =m = 2¢ = d, for any maximal element m in A
(v) m¢ = d, for any maximal element m in A

(vi) x € Bp(A) = 2 =2 Ad

(vii) 2 = g4

(viii) yAx =z = y? Azt = 24,

Proof. Letx € A. Then there exists a; € Bp(A) such thatzAa; = a; and if x Aag = ag, then a; Aagz = ag,
for some ag € A.

(i) By the above lemma, z A 2% = 2 for all # € A, Therefore x V ¢ = z.

(ii) From(i), 0 vV 0¢ = 0. Therefore 0¢ = 0.

(ili) Suppose A d = d. Then a; A d = d (by Definition 2.1.). Therefore 2¢ = d. Conversely suppose
thatz? = d. Thenz Ad =2 Az? = 2% = d.

(iv) Suppose x A m = m. Then a; Am =m. Now, 2¢ = a1 Ad = (a1 Vm)Ad= (a1 Ad)V (mAd) =
(a1 Ad) V d = d. Therefore 2% = d.

(v) Let m be a maximal element in A. Then there exists a,, € Bp(A) such that m? = a,, A d. Since
mAx =zxforallz € A, m A d = d. By Definition 2.1, a,, A d = d. Hence m¢ = a,,, Ad = d.

(vi) We know that z A 2¢ = ¥ and x Az = 2, forall z € A. If 2 € Bp(A). Thenay Az = z (by
Definition 2.1.). Now, 2¢ = a; Ad =2z Aai Ad=a; Az Ad =z Ad. Hence 2% = a; Ad =z Ad.

(vii) We know that ¢ € Bp(A) for all z € A. Therefore 2% = (29)? = 24 Nd = a1 AdNd = a1 Nd = ¢
(by (vi)).

(viii) f y Az = 2, theny Az? =y Az Ax? =z A2 = 29 Since 2% € Bp(A)and y Az = 2, yd Nz =
dANzl=dANay ANd=a; Ad= 2%(by Lemma 2.3(iii)). O

Theorem 2.5. Given elements x,y in a D-pseudo supplemented ADL A, we have
(i) 2@ Ay? = y? A 2d
(ii) % vyt =y?v 2d



Asia Pac. J. Math. 2024 11:100 6of 11

(iii) (z Ay)? =2 Ayd
(iv) (zAy) = (yAx)
(v) 2t vyt < (zvy)
(vi) (zVvy)'=(yVva)

(vii) (z Am)? = z?

Proof. Let x,y € A. Then there exist a1, a’ € Bp(A) such that 2¢ = a; A d and y? = a’' A d.

i)z Ayl =ar ANdANd Nd=d NdNay Ad =y Al

(i) ¥V yd = (ay Ad)V (d ANd) = (a1 Va)ANd= (' Va) ANd= (' Nd)V (ay Ad) =3¢ Vv 22

(iii) Let 7,y € A. Then (z Ay) A (2@ Ay?) = (@ Azd) A (y Ayd) = 2@ Ay? and 2¢ A y? € Bp(A). By
Lemma 2.3.(iii)., 2 Ay? A (z A ) = 2@ Ay Ad =28 A AdAd =28 Nd' ANd = 2P A y?, where
y? = a’ A d. Therefore x% A y¢ < (z A y)?. We know that z A (z A y) = = A y. By Lemma 2.4.(viii),
@ A (z Ay)? = (z A y)d. Therefore (z A y)? A z¢ = (x Ay)?. Hence (z A y)? < x?. Similarly we can
prove (z Ay)? < yd. Now, (z Ay)d Azt Ayl = (2 Ay)d Ay? = (z A y)L Therefore (z A y)? < x? Ayl
Hence (z A y)? = 24 A y?.

(iv) From (i) and (iii), we can observe this property.

(v) Letx,y € A. Thenwehave 2, y? € Bp(A). Now, (z¢Vy)A(zVy)d = [2¢A(xVvy)V[yiA(zVy)T] =
A @V VYA (VY)d=2?V (2 Vy) Ayl?=2?Vvyd Therefore z¢ v y? < (z Vv y)2

(vi) (yva)iAn(zvy)d=(yVva)A(yVvae)d=(yVvaz) Then (y vVz)¢ < (x Vy)?% Similarly we can
prove (z V y)¢ < (y Vv x)% Hence (z V y)? = (y V )<

(vii) (x Am)? = (m A z)d = 22 O

Theorem 2.6. Let A be a D-pseudo supplemented ADL. Then for any dense element d in A, [0, d] is a D-pseudo

supplemented lattice.

Proof. Suppose that A is D-pseudo supplemented ADL and d be a dense element in A. Let z € [0, d].
Then there exists a; € Bp(A) such thatS; : x Aa; = ayand Sy : If as € Bp(A) such that z A ag = ag,
then aj A ay = as. Define 2% = a3 Ad. Fora; € Bp(A), there exists ¢ € Asuchthata; Ac=0and a; Ve
is dense. ThencAd A x? = (cAd)A(ax Ad) = (a1 Ac)Ad=0and (cAd)Vad = (cAd)V(ag Ad) =
(eVai)Ad = (a1Ve)Adis dense in [0, d]. Therefore x4 € Bp([0,d]). Now, zAx? = 2AaiAd = a1 Ad = x4
Lety € Bp([0,d]) such that x Ay = y. We have y € Bp([0,d]) € Bp(A) and have z A y = y. Now,
i Ny=aiANdANy=dAa Ny=dAy=y. Therefore [0, d] is D-pseudo supplemented lattice. O

The converse of above Theorem 2.6. is discussed as follows.

Theorem 2.7. Let A be an ADL in which every dense element is maximal and d is dense. If [0, d] is D-pseudo
supplemented lattice, then A is a D-pseudo supplemented ADL.
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Proof. Suppose that [0, d] is a D-pseudo supplemented lattice in which every D-pseudo supplement of
is denoted by z¢. Let x € A. ThenxzAd € [0,d]. Take a; = (zAd)?. Thena; € Bp([0,d]) € Bp(A). Now,
rAay =z ANdANay =xAdAaiAay = (xAdAa) Az Ad)? =ar A Ad)A(zAd)? = a1 A(zAd)? = a
(since a; € [0,d]). Letas € Bp(A) such that z Aag = as. Thenaa Ad € Bp([0,d]) and z Aag Ad = ag Ad.
Therefore (z Ad) A (ag Ad) = ag Ad. Since az Ad € Bp([0,d]), (az Ad)A(zAd)? = (agAd)Ad = azAd
(by Lemma 2.3(iii)). So that ag Ad < a;. Hence a; Aaa ANd = az Ad. Now, a1 Aag = a1 Aag A ag =
ar ANag ANd Nag =ax ANdAag =dA az = az (Since every dense element is maximal). Therefore A is

D-pseudo supplemented ADL. O

Remark 2.8. If a; € Bp([0,m]), then a; = az A m, for some az € Bp([0,m]). Since Bp([0,m]) C
Bp(A), a1 € Bp(A). By Lemma 2.4(vi), a* = a1 Am = aa Am Am = az Am = a;. Hence
Bp([0,m]) = {a™ | = € A}.

Theorem 2.9. Let A be an ADL with dense elements and Bp(A) is the dense center. Then A is a D-pseudo
supplemented ADL if and only if P1(A) is a D-pseudo supplemented lattice.

Proof. Suppose that A is D-pseudo supplemented ADL. Then for any = € 4, there exists #¢ € A such
that 2¢ = a; A d (by Lemma 2.2.).

For this € A, we can define (z]? = (29]. Since 2¢ € Bp(A), there exists y € A such that 2% Ay = 0
and 27 v y is dense. Therefore (z9] A (y] = (z? A y] = (0] and (2] V (y] = (z? V y] is an ideal generated
by a dense element z¢ \ y. So that (2% € Bp(PI(A)). Now, (z] A (z9] = (z A 29] = (2%] and hence
(9 = (2]¢ C (x]. Let (a1] € Bp(PI(A)) such that (a;] C (x]. For this (a1] € Bp(PI(A)), there
exists (az] € PI(A) such that (a1] A (az] = (a1 A az] = (0] and (a1] V (a2] = (a1 V ag] is a principal
ideal generated by a dense element a; V ay. Therefore a; A az = 0 and a; V az is dense and hence
a1 € Bp(A) and z A a1 = a1. So that 2% A a; = a1. Now (z¢ A a1] = (29 A (a1] = (2]? A (a1] = (a1).
Hence (a;] C (z]¢. Thus PI(A) is a D-pseudo supplemented lattice. Conversely suppose that PI(A) is
D-pseudo supplemented lattice. For any = € A, (z]¢ € B(PI(A)). Take (z]¢ = (a1], for some a; € A
and also a; € Bp(A). Then (a1] C (z]. So that a; € (z] and hence = A a1 = a;. Let aa € Bp such that
x A az = az. Then (as] € Bp(PI(A)) and (2] A (az] = (az]. Therefore (az] C (x]. So that (ag] C (z]¢.
That is (a2] C (a1]. Hence aj A ag = az. Thus A is D-pseudo supplemented ADL. O

3. DuaL D-Pseupo SuppLEMENTED ADLs

In this section we discuss the dual of a D-pseudo supplementation and then D-pseud-supplemented

ADLs. We prove a good number of algebraic properties and necessary conditions on them

Definition 3.1. Let A be an ADL with dense elements and Bp(A) is the dense center. A is said to be a

dual D-pseudo supplemented ADL, if for each x € A, there exists an element a; € Bp(A) such that
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PSi: a1 Nz =2z,
PSy: Ifas € Bp(A)suchthatas Az =z, thenas A a; = ay.

Lemma3.2. Let z € Aand a1, ay € Bp(A) satisfying PSy and P.Ss in the Definition 3.1. Then a; Ad = ag\d,
foralld € D.

Lemma 3.3. Forany x € A, there exists a unique a1 € Bp(A) such that x = a; Ad € Bp(A), forall d € D.

Proof. By the Lemma 3.2, for any = € A, there exists a unique a; € Bp(A) such that dy = g1 A d, for
all d € D. For this a1 € Bp(A), there exists ay € A such that a; A az = 0 and a; V ay is dense. Now
as N =as Nag Ad=0and as V% = as V (a1 Ad) = (az V a1) A (a2 V d) is dense in A. Therefore
dx € Bp(A). O

Lemma 3.4. Forany z € A,
(i) e nz =21
(ii) If as € Bp(A) such that ay \ x = x, then az A dy — dy.

(iii) 42 A m = %z, for all maximal elements m € A.

Theorem 3.5. Forany z,y € Aand a; € Bp(A),
(i) Yo ve ="z
(ii) 4m = m, for any maximal element m € A
(iii) 90 =0
(iv) a1 € Bp(A), then *ay = a; N d
(v) dz = ddg

(vi) Ify Ax = =, then Yy A 4z = 2. Hence 4z < dy.

Proof. Letz,y € Aand a; € Bp(A).

(i) By the Lemma 3.2, Yz A x = z, therefore %z V z = %x.

(ii) Let m be a maximal element in A. Then m = a; A d, for any d € D. By the Definition 3.1.,
dm = a; Am and a; A m = m(since m is dense). Therefore 4m = m.

(iii) Since 0 € Bp(A) and 0 A 0 = 0. By Lemma 4.2, we get 0 A 90 = 0. Therefore %0 = 0.

(iv) For any a; € A, we have that dg, = xAd,whered € Dand xAa; = a;. Since a1 Aa1 = a1, a1 Az = .
Therefore %a; =z ANd=a; AxAd=xNay ANd = ay Ad.

(v) Since %z € Bp(A), by (iv) ¥z =z Am = .

(vi) Suppose that y A ¢ = z. Then dyAyAz =yAx =2 Then %y Az = z. Since ¥y € Bp(A),
dy N\ dg = g, ]

Theorem 3.6. Forany x,y € A,

(i) Yz vy)=92Vviy
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(ii) Yz Vy) ="y V)
(iii) Yz Ady <4z Ay)
(iv) Yz Ay) =4y Ax)

(v) Yz Am) = a2

Proof. (i) Let x,y € A. Then %z,% € Bp(A). Since Bp(A) is a subADL, %z v ¢y € Bp(A). Now,
Tz Vi) Az Vy) = [tz v iy) Azl V(@ Viy) Ayl = [Tz Az) vV (A VItzAy) V(T Ay =
[V (YyAx)] V(%2 Ay) Vy] = 2 Vy. Therefore (z Vv dy) Az V y) = (z Vy). Since x = (zVy) Az and
y = (z V y) Ay, by the Theorem 3.5 (vi), 4z < 4(x V y) and 9y < 4(z v y). Therefore %z v Iy < 4(x Vv y).
Hence %z v 4y = 4(z v y).

(ii) Let Yz Vy) = vidy = (a1 Ad) V (ag Ad) = (a1 Vaa) Nd = (aaVar) Ad = (aa Ad) V (a1 Ad) =
dy v dg =d(y v ), forany d € D.

(iii) Since z A (z A y) = x A y. By the Theorem 3.5(vi), 4(x Ay) < x. Similarly we can write
y A (z Ay) = x Ay. Therefore ¢(x A y) < %y. Hence (z A y) < %o A%y,

(iv) We can write (z Ay) A (y Ax) = y Ax. Then we get (yAz)? < (zAy)L Now, (yAz)A(zAy) = xAy.
Hence by the Theorem 3.1(vi), we get ¢(x A y) < ¥(y A x). Then 4(z A y) = 4(y A ).

(v) Forany x € A, (x Am)? = (m A z)¢ = 2¢(By(iv)). O

Theorem 3.7. If A is a dual D-pseudo supplemented ADL, then [0, d] is dual D-pseudo supplemented lattice.

Proof. Suppose that A is a dual D-pseudo supplemented ADL with dense element d. Let x € [0, d].
Then there exists a; € Bp(A) such that a; A x = x and if ag € Bp(A) such that az A z = ay, then
as A a; = ai. Define %z = a; A d. Then %z € Bp([0,d]). For any a; € Bp(A), there exists ¢ € A such
that a; A ¢ = 0 and a; V cis dense. Then (c Ad) A% = (cAd)A(ay Ad) = (cAay) Ad = 0and
(cAd)V iz = (cAd)V (ay Ad) = (cVa) Adisalso dense. Since c A d, a; Ad € [0,d], “z € Bp([0,d)).
Since Yz A x = x, < %2. Take a; € Bp([0,d]) such that a; A x = . Since a; € [0,d], a; = as A d, for
some ay € Bp(A). Therefore as Az =as Ad ANz = a1 ANz =z (since z € [0,d]). We get ag A dy — dp.
Therefore a; A %z = as A d A%z = as A %2 = Yx(since Yz € [0,d]). Hence a < %x. Thus [0, d] is a dual

D-pseudo supplemented lattice. O

Corollary 3.8. Let A be an ADL in which every dense element d is maximal. If [0, d] is dual D-pseudo
supplemented lattice, then A be a dual D-pseudo supplemented ADL.

Proof. For any = € [0, d], dual D-pseudo supplement of z is denoted by %z. For any y € A. Define
y* =4y A d). We have y A d < y*. Therefore y A d = y* Ay A d. Since every dense element is maximal,
y=1y"Ny. Leta; € Bp(A) such thata; Ay =y. Thena; Ad € Bp([0,d]). Therefore a; AdAyANd=
a1 AyANd=yAd. Sothata; Ad > yAd. Hence a; Ad > y*. Now a1 Ay* = a1 Ad AN y* = y*(since every
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dense is maximal). Hence A is dual pseudo supplemented ADL. The converse of the above theorem is

true when ever every dense element is maximal. O

Theorem 3.9. A is a dual D-pseudo supplemented ADL if and only if PI(A) is a dual D-pseudo supplemented

lattice.

Proof. Suppose that A is dual D-pseudo supplemented ADL. Let z € A. Define ¢(x] = (¢z]. Since
4y € Bp(A) thereexistsy € Asuch that?zAy = 0and xVy is dense. Therefore (Yz]A(y] = (YzAy] = (0]
and (xVy] = (%2]V (y] is a principal ideal generated by a dense element %z \Vy. So that (%x] € BpPI(A).
Now, (%z] A (2] = (Y A 2] = (x]. Therefore (x] < (Yz]. Let (a1] € BpPI(A) such that (z] C (a1]. For
(a1] € BpPI(A), there exists (az] € PI(A) such that (a;] A (a2] = (0] and (a1] V (as] is a principal ideal
generated by a dense element a; V ay. Therefore a; A a; = 0 and a; V ay is dense. So that a; € Bp and
a1 A x = z. So that a; A %z = %z. Now, (a1 A %z] = (a1] A (2] = (%z]. Hence (%z] C (a1] has PI(A)is a
dual D-pseudo supplemented lattice.

Conversely suppose that PI(A) is dual D-pseudo supplemented lattice. Forany = € A, ¢(z] € BpPI(A).
Take %(z] = (ay], for some a; € A and a; € Bp(A). Then (x] C¢ (z] = (a1]. So that x € (a;] and hence
a1 ANz = z. Let ag € Bp(A) such that as A x = z. Then (az] € BpPI(A) and (az2] A (z] = (z]. Therefore
(z] C (ag]. So that (2] = (2] = (a1] C (az]. We get ag A a; = a;. Hence A is dual D-pseudo
supplemented ADL. O

4. ConcrusioNs AND FUTURE WoRk

We define D-pseudo supplementation (D-pseudo supplemented ADLs) which is a generalization of
pseudo supplementation (pseudo supplemented ADLs) and characterized in terms of weakly relatively
complemented ADLs and dense center.

The study of class of D-pseudo complementation as a key role in the class of ADLs in which there is
no maximal element. We wish to work on this D-pseudo complementation on stone ADLs.
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