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CHAPTER -0

INTRODUCTION
In the first half of the nineteen century, George Boole’s attempt to formalizepropositional

logic led to the concept of Boolean algebras. While investigating the axiomatic of

Boolean algebra at the end of the nineteenth century, Charles S.Peirce and Ernst Schriader

found it useful to introduce the lattice concept. The further development of the subject
matter can best be followed by comparing the first, second and third editions of
G.Birkhoff[1940], [1948] and [1967].

A Boolean algebra (or Boolean logic) is a logical calculus of truth values, developed by
Goerge Boole in 1840s. The class of distributive lattices has occupied a major part of the
present lattice theory since lattices were abstracted from Boolean algebras through the
class distribution lattices and the class of distributive lattices has many interesting
properties which lattices, in general, do not have. Later many authors worked on the idea
of weaking the distributivity. In this direction, C.S.Hoo and K.P.Shum [1,2] studied
weakly distributive semi-lattices and 0- distributive semi-lattices. In another direction the
concept of an Almost Distributive Lattice (ADL)[8] was introduced by U.M. Swamy and
G.C.Rao. They observed that the class of ADLs include most of the existing ring
theoretic generalizations of a Boolean algebra on one hand and the class of distributive
lattices on the other and they proved that the set of all principal ideals (filters) of an ADL
forms a distributive lattice through which many concepts were extended from the class of
distributive lattices to the class of ADLs like pseudo-complementation in an ADL[9],
Stone ADL[10], Normal ADL[4]. The concepts of a pseudo-supplemented lattice was
developed by G.Epstein [5].In this paper, we define the concept of pseudo-supplemented
Almost Distributive Lattice(PSADL) as a generalization of pseudo-supplemented lattice.

We derive a number of important properties of pseudo-supplemented ADL.

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 1
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CHAPTER-1

PRELIMINARY CONCEPTS

The following definitions, remarks and basic results are very important and essential
things for further discussion of the next chapter.

Definition 1.1

APartially ordered set or Poset is a non empty setA together with a binary operation=

satisfying the following axioms fora, bandc £ A.
(A1) 8= 38 Reflexive.

(A,): Ifa < bandb < athena =bh........ Antisymmetric.

(A;): Ifa < bandb =< cthena < c...... Transitive.

Definition 1.2

Let (A,<) be a poset, H €A and x €A. Then

(i)xis called a lower bound of H if x <h for all h €H.

(if)xis called an upper bound of H if h < x for all h €H.

(iif)xis called the greatest lower bound or g.l.b or infimum of H if x is a lower bound of
H and for any lower bound y of H, we have y < x. In this case, we write x =g.l.b H

orx = inf H.

(iv) xis called the least upper bound or l.u.b or supremum of H if x is an upper bound of
H and for any upper bound y of H, we have x <y. In this case, we write x = l.u.b H

orx = sup H.

Definition 1.3

a. A meet semi — lattice is a posetP, in which every two elementsaandb haveg.l. b
which is denoted bya A b.
b. Dually a join semi — lattice is a posetP, in which every two elementsaorh

havel. u. b which is denoted bya v b.

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 2






x and is denoted by x', and a lattice (A,v, A) is called relatively complemented if
for every x, ye Asuch thatx <y,

the bounded lattice [x ,y] ={ze A | X = z <y} is complemented.

Definition 1.8.[8]
An algebra(A, v, A i) of type (%, », 0)is called an Almost Distributive Lattice

(ADL) with 0 if it satisfies the following axioms:

1. antn=n0n,
2. 0y 4

3 (a '
5. av(bac)= (avb)A SRR TARERRRTRAERA ok

6. (avb)ab  b,ioralla.b,c €A,

Remark 1.9

IfZA, v, A n)isan ADL, foranya,b € A, definea < 1, ifand only ifa = aA b,
and then<= is a partial ordering onA.Throughout this paper we selectA stands for
an ADL(.5, v, A 0)unless otherwise specified.

Definition 1.10.[8] :

Let A be a non-empty set. Fixa,, : A. Forany a,b € A,
anb=bandavb=aiia®~,,a, Ab=a,anda, -..f p=mn.Then 7
(A, v, A a,)isan ADL witha,, a=ii= 0 and it is called a discrete ADL.

Alternatively, a discrete ADL is an ADL in which every nonzero element is

maximal.

Theorem 1.11.[8]

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 4



For any non empty set A and ior an= a, b, £ A, we have the following

conditions:

1.

O N o o B~ w DN

ans
EI"'.E
EIJr

ANU AT GAEnRG
(avb)ac= (bva)ac
al:

a; M

asoo=—aand e =15

10.Ifa=c andb= c,andthenasAb =bAaandalicavb=bva.

Definition 1.12

An element m € A is called maximal if it is a maximal element in the partial

ordered set(A, <).Thatis,ioranr acAm<a=m=a.

Theorem1.13[8]

Let m be a maximal element in an ADL A and x € A, and then the following are

equivaleni ‘

1.
2.
3.
4.
S.
6.

Note:

X
: “

o Mg

Xri s ‘
.3 1 .

Erivd — d, 10l @dna < ~ )

xv'a=xliorallag A

a W xis a maximal for all a € A.

(x]=4

As in distributive lattice |3, €], a nonempty set Iof an ADL A is called an ideal

of Aif avb €l andaAnx €] foranvab: Iand x € AThe principal ideal of A

generated by a is denoted by(a] and with this notation wehave the following:
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Theorem 1.14.[8]
Foranya, beA.

1.

a]={anx:xeA}

2. ae(bj]=bna=a=(a] € (b].
3. (anb]=(baa].

4. (@ n(]=(@rb]=(bAa].

5. (a] v (b] = (aVvb] = (bval.

The setPI(A) all principal ideals of A is distributive lattice under the

operationsv, A defined by (a] v (b] = (aw b] and (a] A (b] = (aDb] in which (0]

is the least element.

If A has a maximal element m, then (m] is the greatest element of PI(A].

It can be observed that an ADL A satisfies almost all the properties of a

distributive lattice except the right distributivityof v over A ,cmmutativityof

v,commutativity ofA. Any one of these properties converts an ADL Aintoa

distributive lattice. That is:
Theorem1.15.[8]
Let(a, v, A n)be an ADL with 0.Then the following are equivalent:

1.

2
3
4.
5
6

(A, v, A, C)is adistributive lattice.

(A, <)is directed above.

Vb =bVvaioralla,be A
=Ab=bAaioralla,be A
(anb)ve=(avc)aA(bvc)ioralla,bandcea

8 = {(a,b) : AxA|lbAa= alisantisymmetric.

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 6
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CHAPTER -2
PSEUDO-SUPPLEMENTED ADLs

The concept of pseudo-complementation in an ADL was introduced by Swamy, Rao and
NanajiRao [9] and they observed that unlike in distributive lattices, an ADL can have a
number of different pseudo-complementaions. Infact, they proved that there is a one- to-
one correspondence between the set of all pseudo-complementations in an ADL A and
the set of all maximal elements of A. It was observed in [8] that the dual of an ADL is not
an ADL in general. For this reason, in this paper, we define the concept of pseudo-
supplement of an element in an ADL A and derive many important properties of a
pseudo-supplemented ADL.

Definition 2.1. [11]

Let A be an ADL with a maximal element m and B(A)={a €A | aAb=0andavbis
maximal for some b € A}. Then (B(A),v,n) is a relatively complemented ADL and it is
called the Birkhoff center of A. We use the symbol B instead of B(A) when there is no
ambiguity.

It can be observed that, for any b € B, b A m is a complemented element in the
distributive lattice [0,m] whose complement will be denoted by (b A m)'.

Throughout this section A represents on ADL with a maximal element and B, its Birkhoff
center.

Theorem 2.2

Foranya € A,a € B if and only ifa A x € B([0, x]) for each x €A.

Proof:

Let a €B be arbitraryand x €A. Then there exists ¢ €A such thata Ac =0 and a vc is
maximal.

Now, ¢ AX €[0, x] and (a AX) A(C AX) =a A X AC AX ....... Associativity

ZAACA XA Xuwieinnne by Theorem 1.11.(5).
anc Ax
Z 0 AXeoriririecens (since anc = 0)

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 8



=0.

And (a AX) V(c AX) = (a VC) AX

= X('sincea Vvc is maximal).

Hence a Ax €B([0, x]).

Conversely, suppose a €A is arbitraryand for each x €A, a Ax €B([0, x]).

In particular, a Amis a complemented element of [0,m]. Let b be the complement of
aAmin [0, m].

ThenaAmAb=0and(@aAm)vb=m.

Sothatanb=0and (avb)Am=(@Am)Vv((bAm)....... RDA over v
=(@AM) VDb, (sinceb € [0, m])
=m.

Hence a v b is maximal by Theorem 1.13,Thusa€e B.

In the above theorem, if x €B, we have the following.

Theorem 2.3

For anyx € B, B([0, x]) < B and hence B([0, x]) = {a A x|a €B}.

Proof:

Let b € B([O, x]). Then there exists ¢ € [0, x] suchthatb Ac=0and b Vv c=x.

Also, since x € B, there exists a € A such that x Aa =0 and x v a is a maximal element
ofA.

NowbA(cva)=(bAac)v(baa)..... LDA over v
=0V OAD)...... (sinceb Ac=0)

=hAXAa i, (sinceb € B([O0, x]))

ZDAO (sincex Aa=0)

Also (bv(cva)) A(xva)=(bvc)va)A(xVa)...Associativity

=(XVaA) AKXV Idempotency

=XVva.

Since x Vv a is a maximal element of A, by Theorem 1.13,we get that b v (c Vv a) is also
maximal element of A. Thus b € B and B([0, x]) € B.

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 9



On the other hand, let aaxzeB([0,x]) then there exists c€[0,x] such
that(a Ax)/~c =0 and (aAx) V<= xAlso, since X € B, there exists a€ A such that x A

a 0andxV aismaximal element of A.

Now, aAx)A(cva)=((aAnx) Ac V aAx))Aa)....LDA ve V

O V@AXAA e (since(a Ax)Ac=1)
AAXA Qv since a A x € B([0,x])
=ano

Also(aAx)V cva)AxVva) (@Ax)vecV((@aAx)vVa AxVa)..LDv ve A
xV(0Va))AaxVa ... (since aAx) Vc=x)
XVa)AXVa e, Idempotency

XVa.
Since x vV a maximal of A by Theorem1.13, we get (aA x) Vv (c va) is also maximal
element of A.
Thus a A x €B([0,x]) for all a€B.
If A is an ADL with a maximal element m, then the set PI(A) of all principal idealsof A
forms a bounded distributive lattice. In the following theorem, we characterizethe
Birkhoff center B(PI(A)) of the lattice PI(A).

Theorem 2.4
B(PI(A)) = {(b] | b € B}.
Proof:
Suppose x € A is arbitrarysuch that (x] € B(PI(A)). Then there exists (y]€ PI(A) such
that (X] N (Y] = (XA Y] e by Theorem 1.14
(0]
And (X]V (Y] = (X VY] e by Theorem 1.14
= A

Therefore x Ay = 0.Now A= (x] v (y] = (x vV y]and hence x v y is maximal.Thus x € B.

Conversely, suppose b € B. Then there existsan element ¢ € A suchthatb Ac=0

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 10



andb Vv ¢ is maximal.

Now, (b] N (€] = (B AC]. e by Theorem 1.14
= (0].

And (b] v (c] = (b v c]....by Theorem1.14

= A(since b v ¢ is maximal).

Hence (b] € B(PI(A)).

And hence completes the proof.

Now, we prove the following.

Theorem 2.5

Ifx, y € A such that (x] = (y]. Then x € B if and only ifye B.
Proof:

Let x, y € A such that (x] = (y]. Theny Ax =xand X Ay =Y. Suppose X € B.

Then there exists d € A such that x Ad =0 and xVv d is a maximal element of A.

SinceyAd=xAyAd...... (sincexvy y)
=ZYyAXAd........ by Theorem 1.11(5)
ZYAQii, (sincex Ad =0)

And(y vd) Axvd)=((yvd) AXV(yVd) Ad)...LDA ve V

=(YyVADAX) VAo, Absorption law

=(yAX)V(dAX) V... RDA ve V

=(xVv(dAx)vd

=(xvd A(xVvx Vvd..... LDV ve A
xvdAx vd

=xVvd.

Since x v d is maximal, by Theorem1.13,y Vv d is maximal. Thereforeye B.

On the other hand letx, y € A such that (x] = (y]. Then yA x = x and x Ay =y Suppose
y€ B. Then there exists de A such that yAd =0 and y v d is maximal element of A.
Sincex Ad=yAX Ad............ (sinceyAx  x)

=XAYAd....... by Theorem 1.11(5)

Andxvd)Ayvd) (xvVd)Ay)V((xVd)Ad)..LDA ve V

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 11



S(XVA)AY)Vdiiiin Absorption law

xAY)V (dAyY)) vd.......... RDA ve V
yVv (dAy))vd
=yvd.
Since yV d is maximal byTheorem 1.13,x V d is maximal he ef R xE€

Hence completes the proof.

The concept of a pseudo-supplemented lattice was introduced by G. Epstein and A.
Horn as follows.

Definition 2.6

Let A be a distributive lattice with 0,1 and Birkhoff center B. If, for each x € A, there
exists a greatest element b € B such that b < x, then A is called a pseudo-supplemented
lattice. The element b is denoted by x! and it is called the pseudo-supplement ofx.
Now we extend this definition to the class of an ADL as follows.

Definition 2.7

Let A be an ADL with a maximal element m and Birkhoff center B. A is called a
Pseudo-Supplemented Almost Distributive Lattice(PSADL) if, to each x € A, there exists
b € B such that

P..xAb=Db

P,:IfceBandxAc=c,thenbac=c.

In this case b am is uniquely determined by x and it is denoted by x!.

Thus x! €B([o,m]) by Theorem 2.2, we call x! is the pseudo-supplement of x.
Definition 2.8
If Aisa PSADL, c € B and xAc = ¢, then x! Ac=c.

In the following lemma, we state some important fundamental properties of x! which can
be directly obtained from Definition 2.7.

Lemma 2.9

Let A be a PSADL with a maximal element m and Birkhoff center B.

Then, for any x, y € A and b € B, we have the following:

1. xAaxl=x andxVvx!=x.

2. 0'=0.

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 12



XAm=meexl=m.

m;! = m for any maximal element m;of A.
IfbeB,thenb!'=bAm.

X! =xIlI,

N o a &~ W

Ify Ax =X, theny! Ax!=xl.

Proof:
Letx,yeAandb eB.
Let x € Abe arbitrary. Then, by Definition 2.7, there exists b € B satisfying P;and P.
Thenx! =b Am.
@) xAxI=xAbAm.... (sincex! =b A m)
=bAm
= x! (byP;of the Definition 2.7).
Sincex Ax! = x!,andbyTheorem 1.11 (1), we get x vx! = x.
(2)From (1) above, we get 0 =0 vO! =0!.
(3)Suppose x A m=m. Since meB, by Definition2.8, we getx!Am =m
and hencex! = m. Conversely, if x! =m, then x Am =x AX! = x! = m.
(4) Suppose myA m = m. Since m € B, by Definition 2.8, we getm;!Am=m
and hence m;! = m.
(5)Let b €B. Then, by Definition2.8, b Ab! = b!.Also since b Ab = b, we get from
Definition2.8, b! Ab = b.
Now b Am = b! AbAm......... (sinceb=Db! Ab)
=b Ab! Am......... by Theorem 1.11(1)

(6)Sincex! €B, by (5) above, x! A x!T =xI1. Also sincex! A x! =x!, we get from (5) above,
XA X! =x1,
Now, X! Am = xIA XIAm.......(sincex!!A x! = x!)

=xIAXUIAmM......... byTheorem 1.11(1)

=x!IAm
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=x!1

=xI=xI

(7)Suppose y Ax = X. Then y AX! = y AX AX!

=X Ax!

=xl

Since x! €B, by Definition2.8, we get y! Ax! = x!.

In the following theorem, we give some more important properties of a pseudo-
supplement.

Theorem 2.10

Let A be a PSADL with a maximal element m and Birkhoff center B.
Then, for any x, y €A, we have the following:

(1) (xAy)! = x! Ayl

(i) (xAY)! = (y AX)L.

(iii) x! vyl < (x vy)l.

(iv) (xvy)! = (y vx)!.

Proof:

Let x, y €A.

(i) Let x, y €A, we have x! Ay! €B.

AndxAY AXIAYD) = X Ay AXIAY L Associativity
SXAXINYAY by Theorem1.11(5)

= (XAXD) A(Y AYD o Associativity

=x! Ayl

= (XA Y)A (XIAY!) =x! AyL

Hence,by Definition2.8, we get (x Ay)! Ax! Ay! = x! Ayl

Thus x! Ay! < (X Ay)L.

On the other hand sincexA (X Ay) = X Ay, again by Definition 2.8,
we getx! A(X Ay)! = (x Ay)! and hence (x Ay)! <xI.

Similarly, since yA ( XA'y) = X Ay again by Definition 2.8,

we gety! A X Ay)! = (X Ay)!and hence (X Ay)! <y!.

Therefore(x Ay)! = x! Ay!and hence (X Ay)! =x! Ayl

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 14



(i) (xAyY)! =x! Ay!
=x!I Ay Am......... (since m is maximal)
=yl Axt Am......... by Theorem 1.11(5),

=yl Ax!

(iii) We have x! vy! €B and
(xvy) A(XIvyD) = (X VY) AXD V(X VY) AYDeiiee LDA ve V
= ((x AxD) vy AxDV((x AyDV(Y AYY).....RDA  ve V
= (X v(y AxD)V((x AyDvy!h)
= ((XIVY)A XIvXE VvV oyD) LDv ve A
= ((x'vy) Axvy!
= ((y v xhaxhvy!
SXEVYL Absorption law
Then, by Definition 2.8, we get (x vy)! A(xIvy!) = x! vy! and hencex! vy! <(xvy)!.
(iv)Since (x vy) Ay VX)! = (yvx) Ay vX)!
= (y vx)! and (y vx)! €B, by Definition2.8,
we get (X vy)! A(y vx)! = (y vx)!.
Hence (y v x)! < (x vy)l.
Similarly,(y VX)A (xvV y)I = (X VY)A (XV y)!
=(xvy)land (x vy)!eB by Definition 2.8,
weget (X VY)IA (yv x)!I = xvy)l
Hence xvy)!< yvx)L.
And hence xvy)! = yvx).L
It can be observed that the uniqueness of x! depends on the maximal element m
we have taken into consideration.
Theorem 2.11
Let A be an ADL with a maximal element m and Birkhoff center B.
Then Ais a PSADL if and only if [0, m] is a pseudo-supplemented lattice.
Proof:

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 15



Suppose A is a PSADL. Let x €[0,m]. Then there exists an element b €B
satisfyingPiand P,of the Definition 2.7. That is X Ab = b and if ¢ €B such that
XAC = ¢, then b Ac = c. Define x! = b Am. Then x! €B([0,m]) .
NowxAXx! =X Ab Am......(sincex! = b Am)
=bAm
=xl
Let c eB([0,m]) such that x Ac =c.
Then, ¢ €B and hence bAc = c.
Now X!ACc =b Am Ac.....(since X! =b Am)
=b Ac...... (since m is maximal)
=c.
Therefore [0,m] is apseudo-supplemented lattice.
Conversely, suppose [0, m] is a pseudo-supplemented latticein which the pseudo-
supplement of x is denoted by x!.Let x €A. Then x Am €[0,m].
Write b = (xAm)!.Then b €B([0,m]) and hence we get b €B.
Now,XxAb =X Am Ab ....... (since m is maximal)
= (X Am) A(X Am)!
= (x Am)!
=h.
Let ceB such that x Ac = ¢.Then, by Theorem 2.2, ¢ Am €B([0,m]) and
XAC Am = ¢ Am. Then ¢ Am <x Amand hence cAm < (x Am)! = D.
Thus,bAc =b Ac Ac............. Idempotency

=b Ac Am Ac.....(since m is maximal)

=CcAmAc
=CA CA M. by Theorem 1.11(5)
=CcAm
=c.
Hence A is a PSADL.
Note:

Ifb €B([0,m]), then b = ¢ Am for some ¢ €B. By Theorem 2.3, b €B
and hence by Lemma 2.9 (5),b! =b Am =c Am = b. Thus B([0,m]) = {x! | x €A}.
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A PSADL becomes a pseudo-supplemented lattice once it becomes a lattice. Therefore
We get a number of equivalent conditions for a PSADL to become a pseudo-
supplementedlattice as a consequence of Theorem 1.15.These conditions are stated in the

followingtheorem.

Theorem 2.12

Let (A,V,A,1,0,m) be a PSADL with Birkhoff center B. Then the
following are equivalent :

(1) A is a pseudo-supplemented lattice.

(2)A is a distributive lattice.

(3)(A, <) is directed above.

(4)vis commutative.

(5)Ais commutative.

(6)Vis right distributive over A.

(7) The relation 6 = {(a, b) €A x A | bAa= a} on A is antisymmetric.
Proof:

Let(A, v, A !, 0, m, )be a PSADL with Birkhoff center B.

(1=2):

Suppose A is a pseudo - supplemented lattice, then A is a distributive lattice. Since A is
a PSADL.

(2==3):

If A is a distributivelattice and by the definition of PSADL, we will get immediately
(4, <) is directed above.

(3=4):
Suppose (A,= ) is directed above, then by definition of lattice and definition of PSADL,
Vi commutative .

(4=5):
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SupposeV iz commutative, b | = M :

PSADL, #hen A ks commutatilo oo ol s 52

(5=6):

Supposenis commutative, then by definition of lattice and PSADLY is right distributive
over A,

(6=7):

SupposeV iz right distributive over A.

Giventhatd ={(a,b) € A x Alb Aa = al.

To prove that & is antisymmetric

Sinceif 4 is a PSADL,r € Bendx A ¢ = cthenx! /.c = ¢, by the Definition 2.8 and

alsoby the Definition 2.7, € is anti symmetric otherwise we will get contradiction for

definition of PSADL.
(7=1):

Suppose A is a PSADL and the relation 8 = {(a, b) e A x A | bAaa=a}onAis

antisymmetric.

It will again obtain by the definition of PSADL, and then by the proof of (1) we will getit
is a PSADL thenA is a pseudo-supplemented lattice.
Hence, completes the proof.

Finally, we conclude this section with the following.

Theorem 2.13

Let A be an ADL with a maximal element m and Birkhoff center B.

Then Aisa PSADL if and only if PI(A) is a pseudo-supplemented lattice.
Proof:

Suppose A isa PSADL. For any x €A, define (x]! = (x!]. Since x! €B, by
Theorem 2.4, we get (x!] eB(PI(A)) and (x] N (x]! = (x] N (x!]

=(x1]

=(x]

and hence(x]'c(x].

Let (b] eB(PI(A)) such that (b] =(x]. Then, by Theorem 2.4, b €B andxAb = b.So that x!
Ab =band (x!] N (b] = (XIAD]......... by Theorem 1.14

= (b].
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Hence PI(A) is a pseudo-supplemented lattice.

Conversely, suppose PI(A) is a pseudo- supplemented lattice.

For any x €A, (x]'e(PI(A)) and hence (x]! = (b] for some b €B. Then (b] =(x] so that
be(x] and hencexAb = Db. Let ¢ €B such that x Ac =c.

Now (c] eB(PI(A)), (x] N (c] = (x Ac] by Theorem 1.14

=(c].
That is (c] (x] and hence (c] <(x]! = (b].
Thus b Ac = ¢c.And hence A is a PSADL.

REFERENCES
[1] C.S. Hoo,K.P.Shum, O-distributive and P-uniform semilattices, Canad. Math. Bull
25 (3) (1982) 317-324.
[2] C.S. Hoo, K.P.Shum, Weakly distributive semilattices, South Asian Bull.
Math. 8 (1984) 24-28.
[3] G.Birkhoff, Lattice Theory, Amer. Math. Soc. Collog. Publ. XXV, Providence,
1967.
[4] G.C. Rao,S. Ravi Kumar, Normal almost distributive lattices, Southeast Asian Bull.
Math32 (2008) 831-841.
[5] G. Epsten,A. Horn, P-algebras, an abstraction from post algebras, Algebra
Universalis 4(1974) 195-206.
[6] G. Gratzer, General Lattice Theory, Academic Press, New York, 1978.
[7] S. Burris, H.P. Sankappanavar, A Course in Universal Algebra, Springer-Verlag,
New York, 1981.
[8] U.M. Swamy, G.C. Rao, Almost distributive lattices, J. Aust. Math. Soc. (Ser.A)31
(1981) 77-91.
[9] U.M. Swamy, G.C. Rao, G.N. Rao, Pseudo-complementation on Almost Distributive
Lattices, Southeast Asain Bull. Math.24 (2000) 95-104.
[10] U.M. Swamy, G.C. Rao, G.N. Rao, Stone Almost distributive lattices, Southeast
Asian Bull.Math.27 (2003) 513-526.
[11] U.M. Swamy, S.Ramesh, Birkhoffcenter of ADL,Int. J. Algebra3 (2009) 539-546.

Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 19



Pseudo - Supplemented Almost Distributive Lattices (PSADL) Page 20









