International Journal of Mathematical Archive-8(7), 2017, 188-196
@§MAAvailable online through www.ijma.info ISSN 2229 - 5046

SPECIAL CLASSES OF IDEALS AND FILTERS
OF PSEUDO-COMPLEMENTED ALMOST DISTRIBUTIVE LATTICES

CH. SANTHI SUNDAR RAJ1, M. SANTHI*2 AND K. RAMANUJA RAQ3

1&2Department of Engineering Mathematics,
Andhra University, Visakhapatnam, Andhra Pradesh, India.

3Department of Mathematics,
FijiNational University Lautoka, P. 0. Box 5529, Fiji.

(Received On: 27-06-17; Revised & Accepted On: 17-07-17)

ABSTRACT

In this paper we introduce the concepts of a—ideal and g—filter of a weakly pseudo-complemented ADL in
general and of a pseudo- complemented ADL in particular and discuss certain properties of these. Mainly,
we prove that the sets of a—ideals and p—filters of a pseudo-complemented ADL form algebraic lattices.
Also, we characterize Stone ADLs and Almost Boolean algebras in terms of a—ideals and s—filters.
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1. INTRODUCTION

The concept of an Almost Distributive Lattice (ADL) was introduced by U. M. Swamy and G. C. Rao [3] as a common
abstraction of several lattice theoretic and ring theoretic generalizations of Boolean algebra and Boolean ring. Further,
U. M. Swamy, G. C. Rao and G. N. Rao [4] have introduced the notion of pseudo-complementation on an ADL and
proved that the class of pseudo-complemented ADLs is equationally definable and they exhibited a one-to-one
correspondence between maximal elements and pseudo-complementations on an ADL. Later, R. V. Babu, Ch. S.
Sundar Raj and B. Venkateswarlu [7] have introduced the notion of weak pseudo-complementation on an ADL and
proved several properties of this. In particular, they have proved that an ADL is pseudo-complemented if and only if it
is weakly pseudo-complemented, even though a weak pseudo-complementation need not be a pseudo-
complementation. In [1], Blyth defined the concepts of »—ideals and #—filters in pseudo-complemented semi lattices.
Here, we extend these concepts to ADLs and we define these in the form of a—ideals and g—filters of weakly pseudo-
complemented ADLSs in general and of pseudo-complemented ADLS in particular. Mainly, we prove that the a—ideals
( p—filters) are independent of the weak pseudo (pseudo)-complementation. The main object of this paper is to study
the classes of a—ideals and p—filters of a pseudo-complemented ADL and prove that these classes form algebraic
lattices. Also, in this paper we characterize minimal prime ideals in a weakly pseudo-complemented ADL. Mainly, we
characterize Stone ADLs and Almost Boolean algebras in terms of their a—ideals and g—filters.

We recall the notion of an Almost Distributive Lattice (abbreviated: ADL) and certain necessary results which will be
used in the main text of this paper.
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2. PRELIMINARIES

Definition 2.1 ([3]): An algebra A = (4, A, V,0) of type (2,2,0) is called an Almost Distributive Lattice (ADL), if it
satisfies the following conditions for all a, b and c in A.

(1) ona=0

(2)av0=a

(3) an(bvc)=(@ Ab)v(anac)

4) (avb)yac=(@avc)v(bac)

(5) av(bac)=(@vb)a(ave)

(6) (avb)Aab=b

An ADL is (4, A, V,0) is said to be associative if the operation Vv is associative. Throughout this paper by A we mean
an associative ADL (4, A, V,0) unless otherwise mentioned.

For any a,b € A, we say that a is less than or equal to b and we write a < b, if aAb=a (equivalently
avb=D). Itcan be easily proved that <is a partial order on A.

Lemma 1.2 ([3]): The following hold for any a, b and ¢ in an ADL A.
(1) an0=0ada=0VvVa

2) ana=a=aVa

(3 anb <bhanda <aVvhb

4 anb=ae aVvb=bandaAb=b oS aVb=a
() (@aAb)yAc =aA(bAc)(ie,A isassociative)

6) avibva) =avVvhb

7 (anb)Ac=((bAa)Ac

B (avb)Ac=((bVaAc
9 anb=bAaeaVb=>bVa

An element m € A is said to be maximal if m < x implies m = x. It can be easily observed that m is maximal if
andonlyif m Ax = x forall x € A.

Definition 1.3 ([3]): A non-empty set I of an ADL A is said to be an ideal (filter) of Aifav b (a Ab) €1 forall a and
belandaAx(xVva) € Iforalla € ITandx € A.

It follows as a consequence that for any ideal (filter) I of A, x Aa(avx) € [foralla €l and x € A.

Forany X < A, the smallest ideal (filter) of A containing X is called the ideal (filter) generated by X and is denoted by
(X] ([X). If X = {x}, we simply write {x] ([x)) for ({x}] ([{x})). we have the following forany X € Aand x € 4

<X] = {(\/xi>/\a/n >0,x;€EXanda €A

i=1

[X> = {aV(/\xL)/n >0,x;€EXanda €A

i=1

and(x] = {x Aala€A}and [x) ={a Vx|a€ A}.
(x] ([x)) is called the principal ideal (filter) generated by x.

For any subset Sof A, let S* ={a€A: a A s=0 forall s € S}. Then S* is always an ideal of A forall S € A. It
can be proved that S* = (ST* in particular for any a € 4,
(a]* = {a} = {x € Ala A x = 0}.

Definition 1.4 ([7]): Let A be an ADL. A mapping a ~ a” of A into itself is called a weak pseudo-complementation
onAifaAb=0 o a*"Ab=>bforanyaand b € A. An ADL A is said to be weakly pseudo-complemented if
there is a weak pseudo-complementation a ~ a* onA.

Theorem 1.5 ([7]): The following are equivalent to each other for any mapping a ~ a* of an ADL A into itself.
(1) a » a”isaweak pseudo-complementation on A
(2) {a} =(a™]foranya € A
(3) Foranya€e A, aAna* =0anda Ab=0 = a* A b= bforany b € A.
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Let us recall from [8], that two elements a and b in an ADL A are said to be associates to each other ifa A b = b and
b A a = a (equivalently (a] = (b]); in this case we write a ~ b. Also, in this case for any ideal (filter) I of A4,
a €l © bel

Theorem 1.6 ([7]): Let a » a* and a —» a* be two weak pseudo-complementations on an ADL A. Then the
following hold forany aand b € A.

1) a*~at

2) a** ~ att

B)a*~b*=a*t~a"*

4 a* =0 at =

B) a* A0t ~at

6) a*va®* ~0*oatvat ~0"*

Theorem 1.7 ([7]): Let a — a* be a weak pseudo-complementation on an ADL A. Then the following hold for any a
and b € A.

(1) 0" is a maximal element in A

(2) mismaximalinA = m" = o

3 0 =0

4 ana=0

5) a* Aa =a

6) anb=0oa*"Ab=0SaAb*=0a*"ADb"=0

(8) a* = 0 © a** is maximal
9 a=0sa"=0
(10)(a V b)* ~ a* A b*

Theorem 1.8 ([7]): Let A be an ADL and a ~ a* be a weak pseudo-complementation on A. Then the following hold
foranyaand b € A.

1) a~b=>a ~b"

(2 (aAb) ~ (b Aa)y

3) (avb)y ~((bvVva;

4) (a Ab)Y™ ~a™Ab™.

Definition 1.9 ([4]): Let (4, A, v,0) be an ADL. Then a unary operation a — a* on A is called a pseudo-
complementation on A if, for any a,b € A, the following independent axioms are satisfied

(1) anb=0=>a"Ab=5»

2 ana =0

(3) (aVv b)Y =a" ADb*

3. a —-IDEALS AND g —FILTERS

In this section, we define an a—ideal and a pg—filter of a weakly pseudo-complemented ADL in general and of a
pseudo-complemented ADL in particular and provide certain examples of these.

For any non-empty subset X of an ADL 4, let us denote a (X) by
a(X) ={y € A:x Ay = 0for some x € X}.

Clearly a(X) = U{X}*.

xeX

Lemma 2.1: Let A be an ADL and X a non-empty subset of A suchthatx A y € X forallx,y € X. Then a(X) is an
ideal of A.

Corollary 2.2: Let A be an ADL and F be a filter of A. Then a(F) is an ideal of A.

Lemma 2.3: Let A be an ADL and * a weak pseudo-complementation on A. Then for any filter F of A4,
a(F)={x € A: x* € F}and a(F) is independent of the weak pseudo-complementation * on A.

Proof: Let x € a(F). Then x Ay =0 for some y € F, therefore x*Ay =1y, and hence x*Vvy =x, y€F.
Therefore, x* € F. On the other hand if x* € F, then x A x* = 0 and x* € F, it implies that x € a(F). Let + bea
weak pseudo-complementation on A.
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Then, x*€F = x* ~x*A 0t €F > xt€F
and xteEF > x* ~xT"AN0*EF = x*€ F

Since 0* and 0% are maximal and hence are in F. Therefore a(F) is independent of the weak pseudo complementation
* on A.

For any non-empty subset X of an ADL 4, let us define §(X) by
BX) = {x € A: {x} € X}.

Remark 2.4: B(I) need not be a filter even though I is an ideal of A. For, consider the following example.
Example 2.5: Let L be a lattice represented by the Hasse diagram given below,

1

Then I ={0, a, b, c}isanideal of L. Clearly, {0} =L, {a}* = {0, b}, {b}* ={0, a}, {c}' = {0} and {1} * = {0}.
Therefore B(I) = {a, b, ¢, 1} whichisnota filter of L, sincea A b =0 ¢& B(I).

Lemma 2.6: Let A be an ADL and * a weak pseudo-complementation on A. Then for any ideal I of A,
B() = {x € A: x* € I}and B(I) isindependent of the weak pseudo-complementation * on A.

Lemma 2.7: For any ideal I of a weakly pseudo-complemented ADL A4, a(B(I)) < I.

Proof: Let #* be a weak pseudo-complementation on A and x € a(B(I)). Then x A y =0 =y A x, for some
y € B(I). Thisimplies, x = y* A x and y* € I, therefore x € I.

Lemma 2.8: For any filter F of a weakly pseudo-complemented ADL A, F < B(a(F)).

Proof: Let # be a weak pseudo-complementation on A and x € F. Then, x™ = x™ Vv x € F (since x* A x = 0 and
hence x™ A x = x) and hence x* € a(F), it follows that x € B(a(F)).

Remark 2.9: The following examples shows that the equality may not hold in 2.7 and 2.8.

Example 2.9(1): Let L be the lattice represented by the Hasse diagram given below

1

0
Define the map = on L by 0*=1and a*=b*=c*=1*=0. Then * is a pseudo-complementation on L and

I = {0, ¢, a} isanideal of L. Now B(I) ={x € L: x*€ I} ={c, a, b, 1}and
a(B) = {x € L: x* € ()} = {0}. Thisshows a(B()) # I.
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Example 2.9(2): Let A ={a, b, ¢, 0}. Definev and A on A as follows

Vi illal|lb|e MAl0lalb]|e
D(0fa|blc D{ojo0J0(0
alalalala al0|a|b|ec
b|{b|{b|b|b blO|la|b|c
clelal|lble c|lO0|lc|lelc

Then (4, A, Vv, 0) is an ADL. Define the map * on A by x* =0 forall x # 0 and 0* = a. Then * is a pseudo -

complementation on A. Let F ={a, b}, then F is a filter of A and a(F) = {0} and B(a(F)) = {a, b, c}.
This shows, F # B(a(F)).

Theorem 2.10: Let * be a weak pseudo-complementation on an ADL A and I anideal of A. Then the following are

equivalent to each other.
1) xel =>x"el

(2) I < a(BU)

(3) I = a@W)

(4) I = a(F) for some filter F of A.
Proof:

(1) = (2): Assume (1). Let x € I. Then x** €I and hence x* € B(I). Since x A x* = 0 and x* € B(I), we get
x € a(B(I)). Therefore I < a(B(1)).

(2) = (3)isclear by the lemma 2.7.

(3) = (4): Assume that I = a(B(I)). It sufficies to prove that B(I) is a filter of A. Letx,y €(1).

Then x,y* € I and hence x* Vv y* € I. Therefore x* v y* € a(B(I)), implies (x*Vy*) A a=0 forsome a € B(I)
and hence (x*Vy* )™ A a = 0, a € B(I). This shows that (x* v y*)™ € a(B(I)).

Now, (x A )" ~(x A )™ ~(x™ A y™) ~(x*Vy")™ el Therefore (x A y)* € I and hence x A y € B(I).
Further, let x € f(I) and a € A. Then x* € I and (a V x)* ~ (x V a)" ~ x* A a” 1. This implies (a Vv x)* € I
and hence a v x € B(I). Therefore B(I) is a filter of A.

(5) = (1): Assume that I = a(F) for some filter F of A. Then,
x €l =>x € a(f) >x*€F
=> x™ ~x*€EF
= x"™ EF
= x" € a(F)
= x" €l

Theorem 2.11: Let * be a weak pseudo-complementation on an ADL A and F a filter of A. Then the following are
equivalent to each other.

(1) x* e F =>x€F

() Bla(F))EF

() F=p(a(F)

(4) F = p() for some ideal I of A

Now, we introduce a—ideals and g—filters in weakly pseudo-complemented ADLSs.

Definition 2.12: Let A be an ADL and * a weak pseudo-complementation on A. Then

(1) anideal I of A is said to be an a —ideal of A if any one (and hence all) of the conditions in theorem 2.10 holds
(2) afilter F of A is said to be a g —filter of A if any one (and hence all) of the conditions in theorem 2.11 holds.

Example 2.12: Let A = {0,a}and B = {0, by, b,} be two discrete ADLS.

Write L =Ax B ={(0,0),(a,0),(0,b,),(0,b,),(a,by),(a by)} Then (L, A, Vv, 0) is an ADL under point-wise
operations. Consider the ideals I; = {(0,0), (a,0)}and I, = {(0,0), (0, b;), (0, b,)}.

Then I, and I, are a —ideals since I, = a(F;), I, = a(F,)

where F; = {(0,b,), (0,b,), (a, b)), (a,by)} and F, = {(a,0), (a,b;y), (a,by)} are filters. Also, F; and F, are
B —filters, since F; = B(I,) and F, = B(I).
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3. PROPERTIES OF a —IDEALS AND g -FILTERS

Let us recall from [5, 4] that, an element a of an ADL A is said to be dense if {a}* = {0}. It can be verified that a is
dense if and only if a* = 0 where * is a weak pseudo (pseudo)-complementation on A. Also, the set D(A) of dense
elements of A is a filter of A.

Proposition 3.1: Let A be a weakly pseudo-complemented ADL. Then A, {0} are « —ideals and A4, D(A) are B —filters.

Proof: It is by the fact that A = a(4), {0} = a(D(4)) and A = (A), D(A) = B({0}). It can be easily observed
that, for any subset S of A, S* is an a —ideal of A.

Lemma 3.2: Let A be a weakly pseudo-complemented ADL and F be a filter of A. Then F is a g —filter of A if and
onlyif D(A) € F.

Proof: Let * be a weak pseudo-complementation on A. Suppose that F is a § —filter of A and x € D(A). Then x* =0

and hence x** = 0" which is maximal. Therefore x** € F and hence x € F. Thus D(A) < F. Conversely, let x™ € F
then x v x* € F, since x vV x* is dense. Therefore x™ A(xVvx™) € F, implies (x™ Ax)V (x™ Ax") € F which
implies x vV 0 € F and hence x € F. Therefore F is a § —filter of A.

Corollary 3.3: D(A) is the smallest g8 —filter of A.
Now, we shall discuss certain properties of a —ideals and g —filters in pseudo-complemented ADLSs.

In general the lattice 7 (A) of ideals of an ADL A is a complete lattice since it is closed under arbitrary intersections.
However, the lattice F(A) of filters of A is not necessary complete; infact F(A) is complete if and only if A has a
maximal element. If * is a pseudo-complementation on A, then 0* is necessarily a maximal element in A and hence
0" € F for all F € F(A). Therefore, every class {F;};cs o0f filters of a pseudo complemented ADL A has infimum

() F;and supremum Vv F; = | U F,
ieA ieA ieA

in F(4).

Theorem 3.4: Let A be a pseudo-complemented ADL. Then the set Z,(A) of a —ideals of A is a complete
distributive lattice ordered by set inclusion, in which the lattice operations are as follows:

It {I;}ics = Z,,(A) then

glb{l; : i € 4} = Nieal; and lub{l; : i € 4} = a(_v Fi)
leA

where to each i € 4, I; = a(F,), for some filter F; of A.

Proof: Straight forward.

Theorem 3.5: Let A be a pseudo-complemented ADL. Then the lattice Z, (A) of a —ideals of A is an algebraic
lattice.

Proof: Let # be a pseudo-complementationon Aand | € Z, (A). Then

I=a(F) = U{a}* = sup{{(a*]: a € F}
a€eF
for some filter F of A. Further, it can be verified that, for any a € A, (a] is a compact element in Z, (A) and it

follows that 7, (A) is an algebraic lattice.

Theorem 3.6: Let A be a weakly pseudo (pseudo)-complemented ADL and [ be an a —ideal of A. Then B(I) is a
filter of A (and hence B —filter).

Proof: Straight forward.
Form the theorem 3.6, 8 and a induce isotone mappings f : Z,(A) - Fp(A) and @:Fp(A) > Z,(A) where

Fp(A) denote the set of g —filters of a pseudo-complemented ADL A. Also, from 2.10 and 2.11, @ and f are
isomorphisms which are inverses to each other. Therefore we have the following.
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Theorem 3.7: 7, (A) = Fg(A).

The following are immediate consequences.

Theorem 3.8: The set Fz(A) of p—filters of a pseudo-complemented ADL A, ordered by set inclusion, is a complete
distributive lattice in which the lattice operations are as follows: If {F;};cx S Fg(A)), then

inf{F,: i€ A} = ﬂFi and

ieA

sup{Fi:ieA}={xEA:x**E VF.}=ﬁ a(\/F)
jiea | iea |

Theorem 3.9: Let A be a pseudo-complemented ADL. Then the lattice F(A) is an algebraic lattice.
Recall from [5], that an ADL A with a pseudo-complementation * is said to be a Stone ADL, if x*v x*™ = 0 for all
x € A orequivalently (x Ay)*=x"v y*forall x,y € A.

Here we characterize Stone ADLs interms of a —ideals and g —filters.

Theorem 3.10: Let A be an ADL and * a pseudo-complementation on A. Then A is a Stone ADL if and only if 7, (A)
is a sublattice of Z(A).

Proof: Suppose that A is a Stone ADL. Let/,]J € Z,(A) and x €IV /. Thenx = a vb forsomea €l and b €]

and hence a* € Iand b™ € .
Now, x™ = (a VD)™ = (a" A b*)"= a™ Vv b*™ €IV ]. Therefore I v J isan a —ideal and hence

Iv] €Z,(A) andclearlyl n ] € Z,(A). Thus Z,(A) isasublattice of Z(A).

Conversely, we suppose that Z,, (A) is a sublattice of Z(A). Let x € A. Then, (x"] and (x™] are « —ideals of A4, by
assumption < x*] v (x™] =< x*V x™]isan a —ideal of A. This implies

0"= (x™ Ax™)" = (x™ AX™)" = (x* vx™)™ e<x* vx™] and since 0" is maximal, we get that
<x*Vvx"™] = A =<07]. Thisimplies x* vx*™ = 0" since x*and x™ < 0*.Thus A isa Stone ADL.

Theorem 3.11: Let A be a Stone ADL. Then B(I) is a filter of A, for all ideals I of A.
4. PRIME IDEALS AND FILTERS

Recall from [2], a proper ideal (filter) P of an ADL A is said to be prime, if for any a,b € A,aAb(aVb) EP =
either a € P or b € P. A prime ideal P of an ADL A is called minimal if there is no prime ideal Q of A such that
Q cP.

Remark 4.1: In general, a prime ideal may not be an a —ideal and a—ideal need not be prime. For example, in 2.9(1)
the prime ideals {0, ¢, a} and {0, ¢, b} are not a—ideals, since c** = 0" = 1 and in 2.5 {0} is an a—ideal but not
prime since a A b = 0. Also, a prime filter may not be a g—filter. For, in 2.9(1), {b, 1} is a prime filter but not a
B—filter since a™* = 0" = 1.

Theorem 4.2 ([2]): Let P be a prime ideal of an ADL A. Then P is minimal prime ideal if and only if {a} & P for all
a €P.

In the following, minimal prime ideals of a weakly pseudo-complemented ADL are characterized in terms of their
a—ideals.

Theorem 4.3: Let A be an ADL and * a weak pseudo-complementation on A and P a prime ideal of A. Then the
following conditions are equivalent.

(1) P is minimal

(2) x € P impliesthat x* & P

(3) x € P impliesthat x™ € P

(4) P n D(A) = ¢.
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Proof:
(1) = (2): Let P be minimal and x € P. Then by theorems 4.2 and 1.5(2), {(x*] = {x}* & P. This implies x* & P.

(2) = (3): Assume (2). Letx € P. Thenx™ & P.Since x* A x™ =0 € P and P is prime, we get x™ € P.

(3) = (4): Assume (3). If x € Pn D(A) for some x € 4, then x € P and x* = 0 and hence x*™ = 0" ¢ P, since 0"
is maximal, a contradiction to (3).

(4) = (1): If P is not minimal, then Q c P for some prime ideal Q of A. Letx € P— Q. Thenx Ax* =0 € Q and
x & Q; therefore x* € Q c P, which implies that x v x* € P. Also, x V x* is dense, thus we obtain x Vv x* € P n D(A),
a contradiction to (4). Hence P is minimal.

Theorem 4.4: Let A be an ADL and * a weak pseudo-complementation on A and let P be a prime ideal of A. Then the
following conditions are equivalent.

(1) A-P is maximal filter

(2) A—Pisprimefilterandava* € A— P foreacha € A

(3) P isaminimal prime ideal

(4) Pisan a—ideal

(5) PND(A) = ¢.

Proof:
(1) = (2): Clearly A — P is a prime filter since every maximal filter is prime filter. Let a € A suchthata ¢ A — P

then A—P # [(A—-P)u{a}) = (A—P)V [a), so by the maximality, we get (4 —P)V [a) = A. In particular,

0=x A aforsomex € A—Pandhence a* Ax =x.Butx € A — P impliesa® € A — P and hence
aVvaeA-—P.

(2) = (3): Since A — P is a prime filter, P is a prime ideal. Let Q be a prime ideal and Q ¢ P with a € P — Q. Then
a Aa" =0 €Q and hence a* € Q c P, this implies a v a* € P, which is a contradiction to hypothesis. Thus P is
minimal prime ideal.

(3) = (4) and (4) = (5) follow from the above theorem.

(5) = (1): Since P is a prime ideal, A — P is a prime filter. Let F be a filterof Aand A — P c F witha € F — (4 — P).
Since a v a*isdense,aVva* € D(A) and hence aVva* ¢ P.But a € P and thereforea* € A— P c F. Also a € F and
thusa A a* = 0 € F which implies that F = A.

Forany a and be A with a<b, the interval [a,b] ={x € A:a < x <b} is bounded distributive lattice with respect to
the operations induced by those in the ADL A.

Recall from [3, 6] that, an ADL with a maximal element is said to be an Almost Boolean algebra if for any a,b € A
with a < b, the interval [a, b] is a complemented lattice.

Theorem 4.5 ([6]): Let A be an ADL with a maximal element. Then, the following are equivalent.
(1) A isan Almost Boolean algebra
(2) Foranya € A, there exist b € A suchthata A b = 0 and a v b is maximal
(3) [0,m] is a Boolean algebra for all maximal elements m
(4) There exists a maximal element m such that [0, m] is a Boolean algebra.

In general, an Almost Boolean algebra is pseudo-complemented but converse is not true. However, in the following we
characterize an Almost Boolean algebra in terms of a—ideals and g —filters.

Theorem 4.6: Let A be a pseudo-complemented ADL. Then, A is an Almost Boolean algebra if and only if every ideal
of A is an a—ideal.

Proof: Let * be a pseudo-complementation on A. We assume that A is an Almost Boolean algebra and let I be an

ideal of A. Let x €. Then x Vv 0" is maximal since 0" is maximal. By assumption, the interval [0, x vV 0*] is a
Boolean algebra and x < x Vv 0*. Therefore, there exists y € [0,x vV 0*] suchthat x Ay = 0 and x Vy = x v 0%, hence
x Vy ismaximaland y A x* = 0.

Now, x™* = (x VY)AX"™ = (x Ax™) V(y A x™) =x Ax™ €] (since x € I and I is an ideal). Thus, I is an
o—ideal.
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Conversely suppose that every ideal of A is an a—ideal. Then, for any x € 4, (x] isan a—ideal and hence x™ € (x].
This implies x™ = x A x™.

Now,

XA =Xx"A XA =xAX"A0"=x" A0"= x™. (since x*A x=0 and hence x™ A x =x and

x™ < 0%). Let x€[0, 0"]. Then x =xA 0" = x*. This shows that [0, 0*] = A*, which is a Boolean algebra
(refer [4]). By theorem 4.5, A is an Almost Boolean algebra.

The following is similar to above theorem.

Theorem 4.7: A is an Almost Boolean algebra if and only if every filter of A isa g—filter.
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