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Abstract - In this paper, we define an annihilator (a: b) in a distributive g-lattice A, and we prove (a:b), which we call an
annihilator of ‘a’ relative to ‘b’, is an ideal of A. Also, we observe some basic properties of these annihilators.

Keywords - Distributive g-lattice, An annihilator (a: b), Ideal element.

1. Preliminaries
Ivan Chajda [1] defined the concept of g-lattice A and defined distributive g-lattice.

Definition: 1.1
An algebra (A, v, A ) whose binary operations v, A satisfy the following is called a g-lattice.
(Davbi=bivar ; aaAbi=biAa (commutativity)

(2av(ive)=(@Vvb)vecr jaiA(biAc)=(aiAbi)) Aca  (associatativity)
(av(@Ab) =arvar ; aaA(@Vvb)=aiAar (weak- absorption)
(4)arvbi=av(bivhi) ;aiAbi=a A (b1 Abi) (weak- idempotence)
G)aava=aAa (‘equalization)

G.C. Rao et al. [2] defined the concept of ideal in a distributive g-lattice A.

Definition: 1.2

A g-lattice (A, Vv, A) is distributive if
arvV(biAc)=(@Vvb)A(aaver) forallag, by, ci€A.
In [2], it is proved that If A be a distributive g-lattice, then
a1 A (b1 v el =(a1 Ab) V(a1 Acy) forall ag, by, €1 € A,

Definition: 1.3

A nonempty subset I; of a distributive g-lattice A is called an ideal of A if
(1) xy andyi€ly implies x1Vyi€ s
(2) x1€lianda;€ Aimpliesai AX1€ |1

Annihilator in a Distributive g-lattice
G. C. Rao and M. Sambasiva Rao [3] defined ‘ annihilator * as an Almost Distributive Lattice (ADLS) and derived
some properties

In paper [4], we defined the annihilator in distributive g-lattice A and proved for any ideal | of distributive g-lattice A
and a€ A, the annihilator (a: 1) is an ideal of A and derived some properties.
Here we define an annihilator (a: b) in a distributive g-lattice A, and we prove (a:b), which we call an annihilator of ‘a’
relative to ‘b’, is an ideal of A. Also, we observe some basic properties of these annihilators. Throughout this paper, we
consider A to be a distributive g-lattice

Definition: 1.2.1

Definition: Ideal element of a distributive g-lattice :

Let A be a distributive g-lattice and ‘b’ be a special element of A satisfying property b vV b = b, and for any element r of A,
r A b =b, then we call element ‘b’ as an ideal element of a distributive g-lattice A.

Definition: 1.2.2
Let A be distributive g-lattice and ‘b’ be an ideal element of A; then, for any element a of A, we define annihilator (a: b) of
arelativetobas (a:b) ={x € A/x Aa=b}
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Definition: 1.2.3
If P be a nonempty set of a distributive g-lattice A, then we consider the annihilator (P: b) of P relative to an ideal element
bas te (P:b)then (P:b)={xeA/xAa=b,forallxeP}
In the following theorem, we observed the annihilator (a;: b) of a1 € A relative to b is an ideal of A.

Throughout this paper, we consider ‘b’ to be an ideal element of a distributive
g-lattice A.

Theorem: 1.2.4
If b be an ideal element of distributive g-lattice A, then the annihilator (a:: b) of a; € A is an ideal of A.

Proof : (i) Letx1 € (a1: b) and y;1 € (a1 b).
Implies X1 A a1 =b and y1 A a; =b.
Now to show X1 V yi1 € (ai: b).

Consider (X1 Vy1) Aai= a1 A (X1 V Y1) (~+ commutativity)
= (@ AX1) V(@1 AY1) (~+ Ais a distributive g-lattice)
= (x1Aa) Vv (yiAal) (~ commutativity)
=bvb
=b

implies (X1 V y1) A ay =b, implies X1V yi € (ai: b).

i) Let x; € (a1: b) and ry € A.

Implies X1 Aa;=b and r; € A.

Toshow r; A X1 € (ai: b) means to show (ri A Xi1) A ax =b.
As (rlel)/\alzrl/\(xl/\al).

Implies riA(xtAay)=riAb=b

implies ry A X1 € (a1: b)

Implies (a1: b) is an ideal of a distributive g-lattice A.

Theorem: 1.2.5
If b be an ideal element of distributive g-lattice A and P be a non-empty subset A. Then we have the following

Ny = (o
e p D) =(P:b)

Proof: Suppose t € (P: b)
Thent A x =b for all x € P, meanst A x =b for all x € {x}.
Hence t € (x: b) for all x € P.

n .
Therefore t € <EP ()r: b).
Therefore (P: b) < <EP (x: b).

n .
And reversely, lette <EP (x: b)

Impliest € (x: b) forallxe P
implies t Ax=b forallx eP
implies t € (P: b).

n . .
Therefor(;X cp (x: b) € (P: b).
Hence <EP (x: b) =(P: b).

Theorem: 1.2.6
If (a1: b)and (bi: b) are ideals of a distributive g-lattice A, then (ai: b) N (bs1: b) is an ideal of A.

Proof : Letx,y € (ai: b) N (b1: b)

Then x € (a1: b), X € (b1: b) and y € (a1: b), y € (b1: b)
Impliesx Aai=b, xAbi=bandyAai=h,yAb;=b
Now to show X V'y € (a1: b) N (b1: b)

Consider (X Vy) Aai=ai1 A (X VYY) (~+ commutativity)
= (mAX)V(a1Ay) (- Ais a distributive g-lattice)
= (XxAa)V(yAa) (~+ commutativity)
=bvb
=b

therefore (xvy) € (ai: b)
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similarly
Consider X Vy) Abi=bi A (XVY) (~+ commutativity)
= (b1AX)v(biAY) (- Ais a distributive g-lattice)
= (XADb)V(yAbs) (~+ commutativity)
=bvb
=b

therefore (xvy) € (b1: b)

Implies xVy € (ai: b) N (b1 b)

Now let x € (ai: b) N (b1: b) andr e A.

Then x € (a1: b) and x € (b1: b) since (a:: b) and (bs: b) are ideals
Then rAX € (ai: b) and r A x € (b1 b)

Therefore r A x € (a1: b) N (b1: b).

Hence (ai: b) N (b1: b) is an ideal of a distributive g-lattice A.

Theorem: 1.2.7
If b be an ideal element of distributive g-lattice A and a3, b, € A, then
(i) If a1 A by = by then (as: b) < (b1: b)
(i) (a1 A b1: b) = (b1 A a1z b)
(iii) (@1 v b1: b) = (b1 v a1: b)
(iv) If property (X Aaz) V (X A bi) =bimpliesx Aa; =b and x A by =b then
(a1 vbib)y=(a:J)n (b:J)
(V) (a1: b) = A'if and only if a; has property for every x € A, X A a1 =b

Proof : (i) Suppose a; Ab;=b;
Let x € (ai: b) implies x A ai=b
Consider X Abi=xA (a1 A by)

= (XAa)Abg w commutativity
=bAb; *+ associativity
=b

Implies x € (b1: b)
Therefore (ai: b) € (ba: b)
(if) Letx € (arAby: b)
S XA(@Ab)=b
o xA(biAa)=b
@xe(bl/\al: b)
Therefore (a1 A bi: b) = (b1 A ai: b)
(iii) Let x € (a1 Vv bi:b)
© xA(avb)=b
o xA(biva) =b w commutativity
o X € (b1vaub).
Therefore (a1 v bi: b) = (b1 Vv ai: b)
(iv) Let x€ (a1 V b1:b)
Impliesx A (a1 vV b)) =b
implies (x Aa1)) V(XA b)) =b, by given property
impliesx Aa;=b andxAbi=b
implies x € (a1: b) and x € (b1: b)
implies x € (a1: b) N (b1: b)
implies (a1 v b1: b) € (ai: b) N (b1: b)
Conversely, let x € (a1: b) N (ba: b) then x € (a;: b) and x € (b1: b).
Implies xAai=band xAby=b
Now consider X A (a1 V b1) = (X A a1) V(X A by)
Since XxAai=b,xAbi=b
therefore (x Aa1) V(xAb1)) =bvb=b
Hence xA(ap1Vvby)=b
Therefore x € (a1 Vv by b)
Thus (a:J) n (b: J) € (a1 Vv bai: b).
Therefore (a1 Vv bi:b)=(a:J) n (b:J)
(v) Consider a; € A, clearly (ai: b) € A.
Now let x € A, and as a; has property for every x € A, X Aa; =b implies
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XAai=Db

X € (ai: b)

therefore A < (ai: b)

Hence (ai: b) = Aif and only if a1 has property for every x € A, X A a1 =b

2. Conclusion

This study develops the concept of an annihilator (a: b) in a distributive g-lattice A called annihilator of ‘a’ relative to
‘b’ for a special element ‘b’. We proved annihilator (a: b) is an ideal of A. From this study, we defined annihilator (P:b)
for a non-empty set P of a distributive g-lattice A, and we can extend the study for properties of an annihilator (a: b) and an
annihilator (P:b).
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