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Abstract- In this article we discuss about the semi prime
ideals in ordered meet hyperlattices.

I. INTRODUCTION

In this paper, we consider order relation < as x <y if and only
ify=xVyforall x, y € L, and we introduce semi prime
ideals in ordered meet hyperlattices. Here, we give some
results about them.

l. Preliminaries

Definition 1.1:

Let H be a non-empty set. A Hyperoperation
on H is a map ° from HxH to P*(H), the family of non-empty
subsets of H. The Couple (H, °) is called a hypergroupoid . For
any two non-empty subsets A and B of H and x € H, we
define A° B =Ugeqpep a©°b;

Aex=A°{x} and x°B =
{x} B
A Hypergroupoid (H, °) is called a Semihypergroup if for all
a, b, c of H we have (a°b) °c=a~° (bec). Moreover, if for
any element a € H equalities

A o H=H °a=H holds, then (H, °)
is called a Hypergroup.
Definition 1.2:

Let L be a non-empty set, A: L x L — p* (L)
be a hyperoperation and V : L x L —L be an operation. Then
(L, V, A) is a Meet Hyperlattice if for all x, y, z € L. The
following conditions are satisfied:

1) x€xAxandx=XxV X

2) xVYyV2=xVy)Vzandx Ay A

2)=(XAY)AZ

3) xVy=yVxandxAy=yAX

4) xEXAXVY)NXV(XAY)

Definition 1.3:

An Ideal [1] P of a meet hyperlattice L is
Prime [2] if forallx,y € Land x Vy € P, we have x € P and
y€P.

Proposition 1.4:

Let L be a meet hyperlattice. A subset P of a
hyperlattice L is prime if an only if L\P is a subhyperlattice of
L.
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Definition 1.5:

Let (L, V, A, <) be an ordered meet hyperlattice and I C L be
an ideal and F be a filter of L. We call | is a semiprime ideal if
foreveryx,y,z€L,(x Vy) €l or (x V z) € I implies that x
V (y AZz) CI. Also, we call F is a semiprime filter if x Ay C F
orxAzCFimpliesthatx A (yV z) CF.

Il. Properties of semi prime ideals in ordered meet
hyperlattices [4]

Every Prime ideal I is semi prime [3]. Since if (x Vy) € I or
xVz)€LLwehavex€landy€lorx€landz€ 1.
Ifx €L, byx V(yAz)<x wehave, XV (yAZz)CI
Otherwise, we have y, z € L.
So,yAzClandxV (yAz)Cl.

Proposition 2.1:

Let (L, V, A, <) be an ordered meet
hyperlattce and | be a semiprime ideal of L. Also, for any A, B
CL,A<BCIlimpliesthat ACI. Then, I, = {J€1d(L);J C
1} is a semiprime ideal of L. If L is a finite hyperlattice, I, = U
{J; J C I} is a semiprime ideal of L.
Proof:
Let/;,/,Cl, thenJ; A, CIAL
Since, | isan ideal of L, we have | A1 C I.
Therefore, J; AJ, C 1.
Let/; V/,CL,Js V3 C1forany Jy, J5, J3 €1d (L).
Then, letx” € J; V (J, A J3).
xX’=xVyforx€J;,,y€J,AJ5.
Therefore,y=y’ Ay’ forsome y’ € J, ory’” € J5.
WehavexVy € J;]V], ClorxVy’ € JiV];CI.
Since | is semiprime, we have

xV(y Ay’)Sland); V (J, AJs) E 1.
If L is finite, we prove that I, is a semi prime ideal.
Letx,y € I,.
Thus,x€J; Clory€ ], C .
Therefore, XAy S J; AJ, S 1.
Letx<y€J; €.
Since, | is an ideal, we have

x€I or x€I,.

Since L | finite, I, is a semiprime ideal of L.

Theorem 2.2:
Let L be a s-good (x A O = x) bounded ordered meet
hyperlattice and | be an ideal and F be a filter of L such that
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INF = @ and for any A < F. If F is a semiprime filter, there
exists a semiprime ideal J such that | < Jand JNnF = @.

Proof:
Let F be a semiprime filter and 6 be a congruence on L which
is defined as a 6 b if and only if
F:a=F:bwhere Fla= {x€L;aAXZ F}
Then, 6 is an equivalence relation.
Now, we show that 8 is compatible with A and V.
Leta @ b, since F is a semiprime filter, we have

FaVc=(Fa)u(Fc)

=(F:b) U (F:c)
=FbVec.

Thus,aVcébVec.
Letye FaAc.
Thus, y Aa A c € F and therefore,
yAccS Fa=Fb.
YACAbSFandy€eF.cAD.
Therefore, 0 is compatible with A.
Clearly, 0 is a strongly regular relation and therefore L/0 is a
lattice.
Now, we claim that L/0 is a distributive lattice.
Lets0xV (yAz)and
UEFS=FxXxV(yA2).
A=UAXXV(YyAZ)SF.
Since L is bounded, we have ASuA(LV(YAL)SuA(yA
1).
So, we have uAy € F or
UAXCEF.
By semi prime property of F, we have
UA(XVYy)Cc Fandsince
UAXVY)SUAXVY)A(XV2).
Therefore, u € F:(x Vy) A (X Vv z) and
L/8 is a distributive lattice.
Also, in L/6, we have 16 N FO = ¢.
If there exists y € HO N FO, we have I O F.

Thus, F:l = F:Fand sinceOAF=0Cc F, we
have 0 € F:l. 0 A1 =0 € F which is a contradictionto I N F =
0.

So 16 N F6 = ¢. Since I N F = o, there exists PO € L/ such
that 16 € PO where P9 is a prime ideal.

Let us consider a canonical map h: L — L/6 by h(a) = 6(a).
Therefore, we have | € h —1 (P6) =P,

PNF=¢and

P is a prime ideal of L.

Theorem 2.3:
Let (L, v, A, <) be an ordered meet hyperlattice. L is a
distributive hyperlattice if and only if for every ideal | and

filter F of L such that I N F = ¢, there exist ideal J and filter G
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of Lsuchthat I J,FS G, TN G=¢,JorG is semi prime
and for every x € L, we have x e JU G

Proof:
Let L be a distributive hyperlattice. We
know that, if (L, Vv, A) is a distributive hyperlattice if | and F
are ideal and filter, respectively then I N F = ¢, then there
exist ideal J and filter G of L such that
IC),FESG,then]NG=0¢.
Now, we show that L is distributive.
Let x, y, z € L and | be the ideal which is
generated by
(X Vy) A(xVz)and F be a filter which is generated by x v (y
A2).
Let, xV(YAZ) £ (XVY)A(XVZ).
Therefore I N F = o.
Then, there exist ideal J and filter G such that | € Jand F € G,
ING=g¢.
If J is semi prime ideal, since
XVy€elorxvzel wehavexV (yAz)cl.
Since X V (y A z) € G, we have ] N G # ¢ which is a
contradiction.
If G is semi prime, we have x e GoryAz c G.
Ify € G, since x € G, we have x Vy € G, and if z € G, we
have x vz € G,
which is a contradiction to J N G = ¢.
So neither y nor z are not in G.
If bothy,zelJ,yAzc .
This is contradiction with J N G = ¢.
So bothy, z € Jis impossible.
Let y not belongsto Jand z € J.
We have x v z € J.
Since, xVy<(xVYy)A(XVz)e],
we have X Vy € J.
Butx vy € G, and this is contradiction.
Then, we have XV (YA z) <(xVY) A (X V 2).
Let X VY)A(XVZzZ)£xV(yAz)andlisan ideal which is
generated by X V (y A 2), F is a filter which is generated by (x
VY)A(XV2).
Similarly, we arrive at the contradiction and the proof is
completed.

Il. CONCLUSION

In this paper we have discussed about the semi
prime ideals and their properties in ordered meet hyperlattices.

REFERENCES

[1] http://mathworld.wolfram.com/ldeal.html
[2] https://en.wikipedia.org/wiki/Prime_ideal

www.ijsart.com



13SART - Volume 5 Issue 3 -MARCH 2019 ISSN [ONLINE]: 2395-1052

[3] http://mathworld.wolfram.com/Semiprimeldeal.html
[4] https://www.researchgate.net/publication/317743259_Ord
ered_join_hyperlattices

Page | 1310 www.ijsart.com



