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Abstract: In this article we discuss about the semi prime
ideals in ordered join hyperlattices.

Introduction: In this paper, we consider order relation <
as x <y ifand only ify = x A y for all x, y € L, and we
introduce semi prime ideals in ordered join
hyperlattices. Here, we give some results about them.

I. Preliminaries
Definition 1.1:

Let H be a non-empty set. A Hyperoperation on H is a
map ° from HEH 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 defineA°B=Ugeapepach;

Aox=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) e c=a- (b ° c). Moreover, if
for any element a € H equalities

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

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

)
2)

3)
4)

xExBxandx=xAX
xA(yaz)=(xay)azandx B (y B
z)=(xBy)Bz
xAy=yaxandxBy=y@x
xExB(xay)Nxa(xBy)

Definition 1.3:

An Ideal [1] P of a join hyperlattices L is Prime [2] if for
allx,y€Landx Ay €P,wehavex€EPandy € P.

Proposition 1.4:

Let L be a join hyperlattices. A subset P of a hyperlattice
L is prime if an only if L\P is a subhyperlattice of L.

Definition 1.5:

Let (L, A, B, <) be an ordered join hyperlattices and I C L
be an ideal and F be a filter of L. We call I is a semiprime
ideal if for every x,y,Z€EL, (x Ay) El or (x A z) € I implies

thatx A (y @ z) C . Also, we call F is a semiprime filter if x
By CForx®zCFimpliesthatx @ (y A z) CF.

II. Properties of semi prime ideals in ordered join
hyperlattices [4]

Every Prime ideal [ is semi prime [3]. Since if (x A y) € 1
or(xnz)€El,wehavex€landy€Elorx€landz €l

Ifx€ELbyxna(y@z)<sxwehave, xan(y@z)ClI
Otherwise, we havey,z € 1.

So,yBzClandxa(y@z)CL

Proposition 2.1:

Let (L, A, V, <) be an ordered join hyperlattices and I be a
semiprime ideal of L. Also, for any A, BCL A<BCI
implies that A C I. Then, I, = {J € Id(L); ] C I} is a
semiprime ideal of L. If L is a finite hyperlattice, I, = U {J;
] C1} is a semiprime ideal of L.

Proof:

Let/;,J, Cl,then; B/, CIBI.

Since,  is an ideal of L, we have I B I C L.

Therefore, J; @ ], C1.

Let/; AJ, CL,J; AJ3 Cl forany Jy, /5, J3 €1d (L).

Then, letx’ € J; A (J, V J3).

X =xanyforx€J;,y€J,V]s.

Therefore,y =y’ @ y” for somey’ € J, ory” € J5.
Wehavexay €J,V], Slorxay”’ €JiaJs €L

Since I is semiprime, we have

xA(y By )Sland]; A (J,V]3) EL

If L is finite, we prove that I, is a semi prime ideal.
Letx,y € I,.

Thus,x€J; Slory€J, S L

Therefore,x@y<c/J,V/J, S L

Letx<y€J, S L
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Since, I is an ideal, we have

x€Il or x€I,.

Since L I finite, I, is a semiprime ideal of L.
Theorem 2.2:

Let L be a s-good (x @ 0 = x) bounded ordered join
hyperlattices and I be an ideal and F be a filter of L such
that INF = @ and for any A C F. If F is a semiprime filter,
there exists a semiprime ideal ] such thatI € ] and JnF =

Q.
Proof:

Let F be a semiprime filter and 8 be a congruence on L
which is defined as a 8 b if and only if

F:a=F:bwhereFla={x€L;a@ xS F}.
Then, 6 is an equivalence relation.
Now, we show that 8 is compatible with vand V.
Leta @ b, since F is a semiprime filter, we have
F:aanc=(F:a) U (F:c)
= (F:b) U (F:c)
=Fbac
Thus,anc@bac.
Lety € F:a @ c.
Thus, y @ a @ c € F and therefore,
y B c S F:a=F:b.
yBcBbCSFandy€F:c@b.
Therefore, 6 is compatible with [.

Clearly, 6 is a strongly regular relation and therefore L/8
is a lattice.

Now, we claim that L/0 is a distributive lattice.
LetsOx A (y @ z)and

ueFss=Fxna(yQz).

A=ull(xa(yBz))CF.

Since L is bounded, we have A<u @ (1A (y@1))<ull (y
1).

So,we haveu By C F or

ullxcF.

By semi prime property of F, we have

ull (xAy) € Fand since

ull (xAay)sull (xay) B (xnaz).
Therefore,u € F:(x Ay) B (x A z) and
L/0 is a distributive lattice.

Also, in L/6, we have I8 N FO = ¢.

If there exists y € H6 N FB, we have I 6 F.

Thus, F:I1 =F:F and since 0@ F=0 € F,wehave 0 € F:1. 0
[ =0 € F which is a contradiction to I N F = ¢.

So 186 N FB = . Since [ N F = ¢, there exists PO € L/0 such
that I6 € P6 where PO is a prime ideal.

Let us consider a canonical map h: L - L/6 by h(a) =
0(a).

Therefore, we have I € h -1 (P6) =P,
PNnF=¢and

P is a prime ideal of L.

Theorem 2.3:

Let (L, A, B, <) be an ordered join hyperlattices. L is a
distributive hyperlattice if and only if for every ideal I
and filter F of L such that I N F = ¢, there exist ideal ] and
filter Gof LsuchthatIC],FS G, JN G=¢,] or G is semi
prime and for every x € L, we havex € JU G

Proof:

Let L be a distributive hyperlattice. We know that, if (L, A,
V) is a distributive hyperlattice if [ and F are ideal and
filter, respectively then I N F = @, then there exist ideal ]
and filter G of L such that

IC],FC G then]NG=e.
Now, we show that L is distributive.
Letx,y,z € L and I be the ideal which is generated by

(x A y) B (x A z) and F be a filter which is generated by x
A (y B z).

Let,x A (yBz) £ (xAy) B (xA2Z).
ThereforeIN F = ¢.

Then, there exist ideal ] and filter G such thatI < ] and F
CGJNnG=e.

If ] is semi prime ideal, since
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xAy€EJorxaz€],wehavexna (y@z)C].

Since x A (y @ z) € G, we have ] N G # ¢ which is a
contradiction.

If G is semi prime, we havex € Gory B z € G.

If y € G, since x € G, we have x Ay € G, and if z € G, we
havex Az €QG,

which is a contradiction to ] N G = .

So neither y nor z are not in G.

Ifbothy,ze],yBzC].

This is contradiction with ] N G = .

So both y, z € ] is impossible.

Lety not belongs to Jand z € ].

We havex Az €].

Since,x Ay<(xay)B (xaz) €],

Wehavexay€].

But x A y € G, and this is contradiction.

Then, we have x A (y@z) < (xAy) B (xA2Z).

Let(xAy) B (xaz) £xA(y@z)andlis anideal which is
generated by x A (y @ z), F is a filter which is generated
by (x Ay) B (x A Z).

Similarly, we arrive at the contradiction and the proof is
completed.

III. Conclusion

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