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Abstract:

In this paper, we consider a rough hyperideals in meet hyperlattice. Moreover, we investigate some theorems and
properties for rough hyperideals in meet hyperlattice.
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Introduction:

In this section, we introduce the notion of rough hyperideals in meet hyperlattices and discuss some properties of
them.

Givenahyperlattice L, by P+(L) we will denote the set of all nonempty subsets of L. If 6 is an equivalence relation

L,then, forevery a € L, [a] stands for the equivalence class of a with the represent 6. For any nonempty subset A of L, we
denote [A] = {[a]¢| a€ A}. Forany A, B € P*(L), we denote ABB if the following conditions hold:

(1)forallae A,3b € Bsuchthatadb;

(2)forallde B,3c € Asuchthatcod.

Now, we can introduce the notion of hyper congruences on hyperlattices in the following manner.

Definition 1. Let (L, v, A) be a hyperlattice. An equivalence relation 8 on L is called a hyper congruence on L if for
all a, a’, b, b’ € L the following implication holds: aga’, and bgb’

imply (a v b) (3(& v b)and (aAb)6 (aAb).

Obviously, an equivalence relation 6 on (L, v, A) is a hyper congruence if andonly if for all a, b,x € L, we have
thata®bimplies (a v x) 6 (b v x) and(a A X)0 (b A X).

Lemma 2. Let (L, Vv, A) be a hyperlattice, and let 6 be a hyper congruence on L. For all a, b, € L, then [a]g V [b]g S
[a \ b]e.[a]e A [b]e c [a A b]e

Proof. Suppose thatx € [a]g V [b]g, then there exist x, € [a]g and x, € [b]gsuch
That X € x; V x,€. Since afx,, bOx,, by Definition1,wehave (a v b) 8 (x; V x,).
X € Xy V X, implies thatthereexists y € a v bsuchthatxy. Therefore, we have
X€E [aV b]g, which implies[a]g V [b]g S [a V b]g. Similarly, we can prove that
[a]e A [b]e < [a A bJe.
A hyper congruence relation 8 on (L, V, A) is called v-complete if

[a]g V [b]e=[a V b]g for all a, b € L. Similarly, 6 is called A-complete if
[a]lgV [b]e S [aVDb]g for all &, b € L. We call 8 complete if it is both v-complete
and A-Complete. Now, we briefly recall the rough set theory in Pawlak’s sense.

Let 6 be an equivalence relation on L, and let A be a nonempty subset of L.
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Then, the sets (A) ={x € L |[x]¢ N A+ @} and 6(4) = {x e L |[x]g < A} are

called, respectively, the upper and lower approximations of A with
respectto 8. (4) = (8 (4), 8(A)) is called a rough set with respect to 6.

Proposition 3. Let @ beahyper congruence onahyperlattice (L, v,A). If A, B are two nonempty subsets of L, then

(i) 8(A) v 8(B)< B(AVB). In particular, if 8 isav —complete, then 8(A) v 8(B)= B(AVB).
(i) B(A) A B(B)<S B(AAB). In particular, if 8 isaA —complete, then 8(A) A 6(B)= B(AAB).
Proof: _
Suppose that xe B(A) v 8(B). There exist x1 €0 (A)andx2 €6 (B)suchthat
XEX1VXD.

Itfollows thatthere exists a, b € L such that a € [x,]g N A and

b € [x,]g N B. Since Bis a hyper congruence on L, we have aVb C [x;]g V [X2]6E [X1 V X3]g Dy lemma 2.

On the other hand, sinceavb S AvB,weobtainaVbc [x; V X;]g N
(A v B), which implies x€x1 Vx2 S B(AVB). Therefore 8(A) v 8(B)S 8(AVB).

If Bis Vv —cong)lete letx € 6(A Vv B), then [)% N (AvB) # @. Therefore, there existsy € ﬁ) VvB), andso
forsomeae A and b € B, we have y € aVv'b.Since8isav —complete, wecanobtalnxe y]e c a V blg = [a]g V

blg.
° Thus, there exists x; € [a]g and x, € [b]g suchthat X € x; V X,.

It follows that a € [x;]q N A and b € [x,]e N B. Hence, x; € B(A) and x, € G(B) and we have X € x; V X, S
SA)VG(B) Therefore, 8(A) v 8(B) = 6(AVB).
(2) is similar fo that of (2).

Proposition 4: Let 6 beahyper congruence onahyperlattice (L, v,A) and A, B are two nonempty subsets of L, then
(@ If Aand B are two v-hyperideals of L, then 8(A) v 6(B)= B(AVB).
(ii) If A and B are two A-hyperideals of L, then 6(A) A 6(B)= 6(AAB).

(1) Letx € B(AVB), thenthereexista€ A and b € B such that [x]g N (a V b) # @, which implies that there
exisste a v b such that x 8 t. Since A is a V-hyperideal of L,wehavea vbc A. It follows that t €
A. Hence, we obtain that [x]g N A = [t]g N A * @, whichimpliesx € 8(A). In a similar way, we
have x € B(B). Thus, X € x VXS B(A) v 8(B).

Combining proposition 3, we have 8(A) v 8(B) = 8(AVB).

(2) The proof is similar to that of (1).

Proposition 5:  Let 6 be a hypercongurence relation on a hyperlattice (L, v, A). If A and B are Vv -hyperideals (A -
hyperideals) of L, then 8(ANB) =6 (A) n B(B).

Proof: Let x € 8(A) N B(B), we have [x]o N A # @ and[x]o N B # @.Then, thereexist x, € A and x, € B such that
x,0x and x, 0x.It follows from 6 which is a hyper congruence relation that x, V x,8x Vx, which implies that there existst € x; V x,
such that t 6x. Since Aand B are v-hyperideals of L, we havex, vV x, S ANB. So,te ANB. Itfollows that [x]g N (ANB) =

[t]le N (ANB)# @, whichimpliesx € B(ANB). Hence, 6(A) N 8(B) < B(ANB). Onthe other hand, it is clear that 8 (ANB)

c 8(A) n B(B). Therefore, B(ANB)=06(A) N B(B). In a similar way, if A and B are A -hyperideals of L, we can also obtain
8(ANB)=06(A) n 6(B).

Next, we will introduce and investigate a new algebraic structure called rough hyperideals in meet hyper

lattices. Let us begin with introducing the following definitions.

Definition 6: Let 6 be a hypercongruence on a hyperlattice (L, v, A), and let A be a non empty subset of L. A is called a lower (an
upper)rough sub hyperlattice of L if§ (A)(B(A)) is a sub hyperlattice of L. A is called a rough sub hyperlattice of L if A is
both a lower rough sub hyperlattice and an upper rough sub hyperlattice of L.

Similarly, A is called a lower (an upper) rough V -hyperideal of L if (A)(8(A)) is a Vv-hyperideal of L.
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And we call Aasrough Vv-hyperideal of L if A is both a lower rough v-hyperideal and an upper rough v-hyperideal of L. Ina similar
way, a rough A -hyperideal of L can be defined.

Example 7: LetL={a,b, c, d} be the hyperlattice . Let 6 be a hyper congruence relation on the hyperlattice L with the following
equivalent classes: [a]g={a, b}, [c]¢= {C, d}. Considering A = {a, b, c}, we can obtain that (A)={a,h} 6(A) =L.

Notice that {a, b} and L are v-hyperideals, so A is arough v-hyperideal of L. If A={b,c,d}, we havethat (A)={c,d}and 8(A) =L.
we obtain that {c, d} and L are A-hyperideals, so A is a rough A-hyperideal of L.

Example 8: Inexample 7, A={a, b, c} isarough A-hyperideal of (L, v, A), but A is not a v-hyperideal of L.
Conclusion:

Hence, we have successfully introduced the Rough hyperideals in meet hyperlattice. And we
investigated some of their properties.
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