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I Introduction
In this paper we have defined some definitions like Co distributive pair, d-meet irreducible element, d-
prime element of a lattice ‘L’, d-prime is transformed to dually co distributive pair, dually d-prime ideals, dually
d-prime element.
Using above definitions we have achieved some theorems [like,(4) If (x,y) is dually co distributive then
for any aelL, (xra), (yAa) is also dually co distributive.(6) Relation between dually d-prime ideal with
(1) distributive (2) Standard (3) Neutral] and result(s), If ‘a’ is dually d-prime element < [a) is dually d-prime
and (xAa), (yaa) is dually co distributive pair. Also we have obtained some of the most important
theorems,(8) If (a,b) and (b,c) are dually codistributive, then (aAc,b) is also dually co distributive and (9)
Suppouse I is a sublattice of L and m,, acl,and m,is an ideal of I,minimal w.r.to the property of containing
‘a’, then there is a d-prime ideal ‘p” of L 3 PMI= m, which is followed by lemma, If ‘L’ is any lattice, then
every dually d-meet irreducible element is dually d-prime.
AMS(2000) Subject Classification :- 20M10

1. In the first part of this paper we start with the following preliminaries
Def (1):- Co distributive pair : Let ‘L’ be a lattice, x,y €L, then (X,y) is said to be codistributive,
if (XAy)vz = (xv2)A(yvz) V zel.
Def (2):- d-meet irreducible element : An element ‘a’ of lattice ‘L’ is called d-meet irreducible < a= xAy
and (x,y) is codistributive = either a=x or a=y.
Def (3):- d-prime element of a lattice L : An element ‘a’ of a lattice is d-prime < a > xAy and
(x,y) is codistributive = either a>x or a>y.
Def (4):- d-prime Ideals : An Ideal ‘I’ of a lattice ‘L’ is called a d-prime Ideal if for any codistributive pair
(a,b)eL? with arb el then ael or bel.
Theorem (1) :- Connection between d-meet irreducible element of a lattice ‘L’ with either
distributive/Standard/Neutral.
Proof :- Let ‘a’ be a d-meet irreducible element, Also let (x,y) be co distributive with a= xAy.
Claim:- (i) ‘a’ is distributive, i.e, av(XAy) = (avx)A(avy)
Consider, av(xay) = av(a) = a.
Also, (avx)A(avy) = (XAY)V)A(( XAY)VY) = XAY = a.
Converse :- If ‘a’ is distributive then ‘a’ is a d-meet irreducible element.

Consider, 1
/ anb=0,avb=1.
Since, av(xay) = (avx)a(avy),
X, y Letx=1,y=b,thenav(lab)=avh=1.

Also, (avl)a(avb)= 1a1=1.

And anb =0 = (a,b) is co distributive = either a=0 or b = 0.
(ii) ‘a’ is standard, i.e, XA(avy) = (XA@)V(XAY).
Consider, xa(avy) = XA((XAY)vy) = XAy = a.
Also, (XAa)v(Xay) = (Xra)va = a.
Converse :- If “a’ is standard, then ‘a’ is not d-meet irreducible element, because of the following
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example, 1

Since, xa(avy) = (Xaa)v(xay),
X y Letx=1,y=b,then1n(avb)=1a1=1.
Also, (XAa)v(xay)= (Lra)v(1ab)=avb = 1.
And anb = 0 = (a,b) is co distributive = either a=0 or b = 0.

Theorem (2) :- Connection between d-prime element of a lattice ‘L. with either distributive / Standard /
Neutral.

Proof :- Let ‘a’ is d-prime element, also let (x,y) be codistributive with a>xay.
Claim:- (i) ‘a’ is distributive, i.e, av(XAy) = (avx)A(avy).
Since, a>xAy = (XAy)va = a. = (xva)A( yva) = a., as (x,y) is co distributive.
= ‘a’ is distributive.
Converse of this need not be true, because of the following example,
1
Since, av(xay) = (avx)A(avy),
X y Ov(xay) = (0OvxX)A(Ovy),
0vO0 =xnay,
0=0.
.. {0} is distributive.
Since, 0 > xay and (X,y) is codistributive, but, 0T x and 0 y.
.. Any distributive element need not be d-prime element.
(ii) ‘a’ is standard, i.e, xA(avy) = (XA@)V(XAY).

Consider, xA(avy) = (Xv(xAy))A(avy) = (xva)a(yva) = (XAy)Aa = ana = a.
Also, (xra)v(xay) = (Xra)va = a.

Converse of this need not be true, because of the following
example, 1

Since, XA(avy) = (Xaa)v(XAy),

X y XA(0vY) = (XAO)v(XAY),
XAy =0v 0,
0= 0.

.. {0} is standard.

Since, 0 > xAy and (X,y) is co distributive, but, 0Cix and 07 y.
.. Any Standard element need not be d-prime element.

1I. In the second part of the paper we start with the following preliminaries
Def (1):- Dually co distributive : Let ‘L’ be a lattice and (x,y)L?, then the pair (x,y) is said to be
dually co distributive, if (xvy)az = (XAZ)v(yAz) V zeL.
Def (2):- Dually d-prime Ideal : An Ideal P of L is called a dually d-prime Ideal if (x,y)e L? with (xvy)eP.
= xeP and yeP for any codistributive pair (x,y) in L2
Def (3):- Dually d-prime element : An element ‘a’ of a lattice ‘L’ is dually d-prime < a < xvy and (x,y) is
codistributive = either a<x and a<y.

Theorem (4):- If (x,y) is dually codistibutive, then for any acL, (xAa), (yAa) is also dually co distributive.
Proof:- It is clear.

Theorem (5):- Relation between dually d-prime element with, (1) Distributive (2) Standard (3) Neutral.

Proof:- Consider the following example for (1), i.e, dually d-prime element to distributive.
1 From this fig. put x =b, y =c

Then av(xay) = av(bac)=av0=a
Also (avx)a( avy) = (avb)a(ave) = 1A1 = 1.
a O c soazl
Also a <xvy

<bvc < 1, and (x,y) is not codistributive, also a not<x and a not<y.
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Also consider the following example for (2), i.e, dually d-prime element to standard.

1 From this fig. put x =b, y =¢
Then xA(avy) = ba(ave)= bal = b.
Also (xra)v( xAy) = (baa)v( bac) = 0v0 = 0.
a O c - b=0.
Also a <xvy
<bvc < 1, and (x,y) is not codistributive, also a not<x and a not<y.

Result (6) :- ‘a’ is d-prime element < (a] is d-prime Ideal.
Proof:- Let ‘a’ be d-prime element.
Claim:- (a] is d-prime Ideal.
Let (X,y) be a co distributive pair with xAye(a]. = xay<a. = x<a or y<a.
If x<a = xe(a]. If y<a = ye(a]. Hence (a] is d-prime.
Conversely, Let (a] be d-prime.
Claim:- “a’ is d-prime element.
i.e, a>xay and (x,y) is co distributive, then a> x or a>y.
Since a>xAy = a =av(XAy) = (avx)a(avy) = (avx)A(avy)e(a].
Since, we know that (x,y) is co distributive then for any ‘a’(avx,avy) is also co distributive.
Hence avx e(a] or avye (a].
If avxe (a], then avx <a. But avx> a, hence avx=a. Hence x < a.
If avye (a], then avy <a. But avy> a, hence avy=a. Hence y < a.
Hence ‘a’ is d-prime element.

Result (7) :- “a’ is dually d-prime element < [a) is dually d-prime and for any (x,y) (xAa),(yAa) is also
dually co distributive.

Proof:- Let ‘a’ be dually d-prime element = a < xvy and (x,y) is co distributive pair = a<x and a<y.

Claim:- [a) is dually d-prime, where [a) = {xeS/ x>a}.

Let xvy €[a)

= a<xvy = asxand a<y.

If a<x = xe[a) and asy = ye[a)

Hence [a) is dually d-prime.

Conversely, let [a) is dually d-prime element.

Claim:- ‘a’ is dually d-prime element.

i.e, a<xvyand (x,y) is dually co distributive = a<x and a<y.

Since a<xvy = a = aA(Xvy) = (anx)v(aay).

= (anxX)v(any) € [a).

[ since (x,y) is dually co distributive and (aax,aAy) is also dually co distributive]

Hence anxe[a) and anye[a).

If anxe[a), then aax>a, but anx<a, .. aanx=a, hence x>a.

Also if anye[a), then aany>a, but any<a, .. any=a, hence y>a.

Theorem (8):- If (a,b) and (b,c) are dually co distributive,then (aac,b) is also dually co distributive.

Proof:- Since (a,b) is dually co distributive, for any element xeL, we have (avb)Ax = (aaX)v(bAX).
Also since (b,c) is dually co distributive, for any element xeL, we have (bvc)ax = (bAX)v(CAX).
To show that (aac,b) is also dually co distributive.
Suppousing that, let (aac,b) is not dually co distributive, then [(anc)vb]ax > [(aanc)Ax]v[bAax],for
some xeL, hence 3 an ideal P which is minimal w.r.to the property of containing[(anc)AX]v[baX]
but not containing [(anc)vb]Ax.

Thus [(anc)Ax]v[bax]eP and [(anc)vb]ax P.

Now (aac)vb ¢P and (avh)< (aac)vb ¢P. We have (avb) ¢P.
Similarly, (bvc) < (anc)vb, and hence (bvc) ¢P. Since, (bAX)eP, this shows that beP, lly ceP.
If acP, then since (avb) P, we have b ¢P which is a contradiction. If ceP, then since (bvc) ¢P,
We have beP, which is also a contradiction. Hence (aAc,b) is dually co distributive.

Theorem (9):- Suppouse 1 is a sublattice of L and m,,acI and m, is an Ideal of I, minimal w.r.to the
property of containing ‘a’, then there is a d-prime ideal P of L 5 PnI=m,
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Proof:- Let xe[ my)n (a], then xe[ m,) and xe (a], so that x<a for some xe[ m,) and hence x>k for
some ke m, Thus a>x>k = a>k for some ke m, which is a contradiction.
Hence [ my)n (8] = . .3 ad-prime ideal P of L 5 [ m;)cP, and Pn(a] = &, hence ‘P’ is d-prime.
Claim:- PNl =m,
Now m.cP, m,cl = m,c PN -------------- *)
Suppouse xe PNl so that xeP and xel,
If X ¢ m, then ae mA[X) and hence a> kax, for some ke m,,
.. ke m, = keP. for some xeP. since keP, xAkeP so that, agP which is a contradiction.
Hence xe m,.
Thus PNl < m, ------------------ **)
From (*) and (**), PnIl=m,
Lemma (10):- If L is any lattice then every dually d-meet irreducible element is dually d-prime.
Proof:- Proof is clear.
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