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Introduction:

We develop the theory of fuzzy soft hyperideals in meet hyperlattices by introducing the novel concept of fuzzy soft
hyperideals. The theory introduced here is one of the initial ideas to be introduced in the development of the theory of fuzzy
soft hyperideals. The properties and structural characteristics of these concepts are also investigated and discussed here.

Definition 1.1. Let (L, @, V) be a meet hyperlattice and (f, X) be a fuzzy soft set over L.

o (f X)is called a fuzzy soft V-hyperideal over L if forallx € Xand a,b € L
(i) r]cea/\b fx(c) 2 fx(a) n fx (b)'
(ii) nceavb fx(c) 2 fx(a) U fx (b)

That s, for each x €, f, is a fuzzy V-hyperideals of L.

e (f X)is called a fuzzy soft B-hyperideals over L if forall x € Xand a,b €L,
(i) r-]ceavb fx[c) 2 fx(a) n fx(b)r

(ii) r]cea/\b fx(c) 2 fx(a) u fx[b)
Thatis, for each x €X, f, is a fuzzy @-hyperideals of L.

Next, let us illustrate this definition by the following examples.

Example 1.1. A fuzzy soft @-hyperideals (f, X), for which X is a singleton, is a fuzzy - hyperideal. Hence a fuzzy B-hyperideal is
a particular type of fuzzy soft B-hyperideal. In a similar way, a fuzzy B-hyperideal is a particular type of fuzzy soft B-hyperideals.

Example 1.2. Let (L, @, V) be the meet hyperlattice. Set X= {a, b}.
(D Let (f, X) be a fuzzy soft set on L, where fuzzy sets f, and fj are as follows.

_ (0.8, ae{x,y} _ (0.6, ae{x,y}
fo@) = {0.4, ae{z,s}'fﬁ[a)_ {0-3, a e{z,s}

Then (f, X) is a fuzzy soft B-hyperideal over L.
(2) Let (f, X) be a fuzzy soft set on L, where fuzzy sets f, and f; are as follows.

_ (05, aefx,y} _ (0.2, ae{x,y}
fa(@) = {0.7, ae{z,s}’fﬁ[a)_ {0-4, aefzs}

Then (f, X) is a fuzzy soft V-hyperideal over L.

In what follows, we shall investigate some properties of fuzzy soft hyperideals.

© 2020,IRJET | ImpactFactorvalue:7.34 | 1ISO9001:2008 Certified Journal | Page776



/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
/A

T Volume: 07 Issue: 03 | Mar 2020 www.irjet.net p-ISSN: 2395-0072

Proposition 1.1. Let (f X) and (g, Y) be two fuzzy soft B-hyperideals (B-hyperideals) over the meet hyperlattice (L, B, B). Then
(f, X) T (g, Y) is a fuzzy soft B-hyperideal (B-hyperideal) over L.

Proof: Let (f, X) and (g, Y) be two fuzzy soft sets over A such that X U Y # @. The restricted intersection of (f, X) and (g, Y) is the
fuzzy soft set (h, Z), where Z=X N Y and h; = f; N g, for all z € Z. This is denoted by (h, Z) = (f, X) 1 (g, Y).

(£X) (g Y) = (h, 2),
WhereZ=XNnYand h; =f; N gy,
Thatis, h;(a)= fz(a) N gz(a) forallz€Zanda € L.
Suppose that (f, X) and (g, Y) are two fuzzy soft V-hyperideals over the meet hyperlattice (L, @, V).

Ifanya,b€Landc€a Ab,forall z€Z, we have hy(c)=f,(c) N gz(c) 2 (fz(a) N gz(b)) N (gz(a) N gz (b)) = (fz(a)
9z(a)) N (fz(b) N gz (b)) = hz(a) N hz (D).

Then we obtain Ngeqpp hz(€) = hz(a) N hy(b) forall z € Z.

On the other hand, for all c €avb and z € Z, we have h;(c)=f;(c) N g;(c) = (fz(a) U gz(b)) N (gz(a) VU g5 (b))
= (fz(a) N gz(a)) U (fz(b) N gz(b)) = hz(a) U h;(b), which implies N¢eqvp A (c) 2 hz(a) U h;(b) for all z € Z. Therefore, (f, X)
(g Y) is a fuzzy soft a-hyperideals over L.

The case for B-hyperideals can be similarly proved.
Proposition 1.2. Let (f, X) and (g, Y) be two fuzzy soft B-hyperideals (B-hyperideals) over the meet hyperlattice
(L, B, B). Then (f, X) (g, Y) is a fuzzy soft B-hyperideals (A-hyperideals) over L.
Proof: Suppose that (f, X) and (g, Y) are two fuzzy soft @-hyperideals over the meet hyperlattice (L, &, &)
The extended intersection of two fuzzy soft sets (f, X) and (g, Y) over A is the fuzzy soft set (h, Z), where Z = XUY

fz ifZEX—Y
h,={ gz ifZ€EY~Z
fz NGz ifZEXNY

Forall z € Z. This is denoted by (f, X) (g, Y) = (h, Z)
(£X)(g Y)=(h,Z), whereZ=XUYand

f;, fZEX-Y
h, ={ gz fZEY-1Z forallz€7Z
f, Ngy fZEXNY

Now, for all z € Z and a, b € L, we consider the following cases.

Case 1: ZE€X-Y,then h; = f;. Since (f, X) is a fuzzy soft V-hyperideal over the meet hyperlattice (L, &, V), h; is a fuzzy soft v-
hyperideal over (L, @, V).

Case 2: ZE€Y-X, then h; = g,. Analogous to the proof of case 1, we have h; is a fuzzy soft V-hyperideal over (L, &, V).
Case3: ZEXNY,thenh;=f;, Nng,

Proposition 1.3: Let (f, X) and (g, Y) be two fuzzy soft B-hyperideals (B -hyperideals) over the meet hyperlattice (L, B, B). Then
(f, X) (g, Y) is a fuzzy soft B-hyperideals (R-hyperideals) over L.

Proof: Definition of (f, X) and (g, Y) are two fuzzy soft sets. Then (f, X) (g, y) is defined as (h, X X Y), where h (x,y) = f, N g,,
forall (x,y) €EX X Y. we denote (f, X) (g, Y) = (h, X X Y).
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We know that for allx € X,y €Y, f, and g, are fuzzy v-hyperideals of Land sois h (x,y) = f, N gy, for (x,y) €X XY, because
intersection of two fuzzy V-hyperideals is also a fuzzy V-hyperideal.

Therefore, (h, X X Y) = (f, X) (g, Y) is a fuzzy soft V-hyperideals over L.
Similarly, we can prove that (h, X X Y) = (f, X) (g, Y) is a fuzzy soft @-hyperideal over L.
Proposition 1.4:

Let (f, X) and (g, Y) be two fuzzy soft B-hyperideals (A-hyperideals) over the meet hyperlattice (L, B, ). Ifforall x€Xandy€
Y, fx €9y (0r) gy S fr then (f; X) (g, Y) is a fuzzy soft B-hyperideals (B-hyperideals) over L.

Proof: If (f, X) and (g, Y) are two fuzzy soft sets. Then (f,X) U (g, Y) is defined as (0, X X Y), where (x,y)=
fx U gy, forall (x,y) EX x Y. we can write (0, Z) = (f, X) U (g, Y), where Z =X x Y, for all (x, y) € Z, we have O (x,y) = f; U g,,.

By hypothesis, forall (x,y) €Z, f, < g, (or) g, < [

Now, we assume that f, < g, foranya,b€Landc€aab,wehavel (x,y) (c) = f(c) U g,(c) = g, (c) = gy (a)N g, (b)

= (fx(a) U gy(a)) N (fx(b) U g, (b)) = B (x,¥) (a) N B (x,y) (b). Then we obtain N¢cany O (x,¥) ()20 (x,y) () N B (x,y) (b).

On the other hand, for all c €a v b, we have B (x,y) (¢) = fi(c) U g, (c) = g,(c) = g, (a)U g, (b)

= (fx(@) U gy(a)) U (fx(b) U g, (b)) = B (x,y) (a) U B (x,y) (b). Hence, Nccqany O (x,y) (€) 20 (x,y) (@) U B (x,y) (b). Therefore,
(£, X) U (g Y) is a fuzzy soft vV-hyperideal over L.

The case for B-hyperideals can be similarly proved.

Definition 1.2. Let (f, X) be a fuzzy soft set over L. The soft (f,X)¢ = {(fy) ): X € X} for all t € [0, 1), are called the t-level soft set
and strong t- level soft set of the fuzzy soft set (f, X) respectively, where (f,); and (f,) ) are the t-level set and strong t-level set of
the fuzzy set f,, respectively.

Theorem 1.1. Let (f, X) be a fuzzy soft set over the meet hyperlattice (L, B, B). Then (f, X) is a fuzzy soft B-hyperideals (@-
hyperideals) over L if and only if for all x € X and t € [0,1] with (f): # ¢, the t-level soft set (f,X). is a soft @-hyperideals (2-
hyperideals) over L.

Proof: Let (f, X) be a fuzzy soft V-hyperideals over the meet hyperlattice (L, &, V). Then for all x €X, f, is a fuzzy V-hyperideal
of L. For t € [0,1] with (f): # ¢,

Leta, b € (f):, then f,.(a) =tand f,(b) 2 t. Hence, for all c € a @ b, we have f,(c) 2 f,(a) N f(b) =t N t=t thatis, c € (f;);,
which impliesaab € (f,);-

On the other hand, lety €L, forall cEy V a, we have f,(c) = £, (y) N f,(a) 2 t, thatis c € (f,);, which impliesy V a € (f,);, then
we obtain that (f;); is a V-hyperideal of L, for all x € X. Therefore, (f, X); is a soft V-hyperideal over L. Forallx € X. Let a =
f(@) N f,(b), then we have f,(a) 2 «, f,(b) = a, which implies a, b € (f;),- Since (f,). is a V-hyperideal of L, thena A b S (f,),-
Hence, for all c € a B b, we have ¢ € (f;). Thus, we can obtain f;(c) =2 a = f,(a) N f(b), which implies N¢ ¢ any fx(€) = fi(a) N

fx(b).

On the other hand, let § = f,(a), then we have f,(a) = B, thatis,a € (f;)p, and f €[0,1]. Thenforally €L,y VvV a < (f;)p. Hence
forall c €y Vv a, we have c € (f;)g. Thus, we have f;(c) 2 § = f,(a). Similarly, fi(c) = f;(y), which implies N¢ ¢ yvq fx(€) 2 fi(y) U
fr(@). Therefore, (f, X) is a fuzzy soft V-hyperideals over L.

The case for @-hyperideals can be similarly proved.
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Theorem 1.2.

Let (f, X) be a fuzzy soft set over the meet hyperlattice(L, B, V).Then (f,X) is a fuzzy soft B-hyperideal(®-hyperideal) over
Lifand only if for all x e X and t € [0,1) with (f,) ) Is a soft B-hyperideal(B-hyperideal) over L.

Proof: <Now, assume that (f, X) is not a fuzzy soft V-hyperideal over L. Then there exists x € X such f, is not a fuzzy v-
hyperideal of L. That is, there exists ay, by € L ,such that Nceqynn, fx(€) < fx(@o) N fi(bo) OF Neeagup, fx(€) < fx(@o) U fr(bo)

Now, we consider the following cases

)] If Neeagang fx(€) < fx(ao) N fr(bo),Let t=Nceaynn, fx(€)-Then there exists ¢, € ag A by such that f,(c,) = t. Hence
t=£,(co) < fr(aog) N fi(by).Then we get ay, by € (f;) 1), but ¢y & (f;)(r)-Thus, we obtain agaby € (fy) ¢)-

(ii) If Neeagvpgy f(€) < fx(ag) U fi(bo).let t=Nceayvp, fx(c)-Then there exists ¢, € ag V by such that f,(cy)=t.Hence
t=f,(co)< fx(ao) N f(bo).Then we have t € [0,1) and f, (a)>t or f,(by)>t thatis, ag € (fi) () or by € (fi)(),but
by & (fi)()-Thus, we also obtain ay vV by & (fi)(e)-

Thus, results in case (i) and (ii) contradict the fact that (f, X)) is a soft V-hyperideal over L. Therefore, (f, X) is a fuzzy soft v-
hyperideal over L.

The case for B-hyperideals can be similarly proved.
Definition 1.3.

Let (f, X) and (g, Y) be two fuzzy soft sets over L; and L, respectively and Let (¢, 1) be a fuzzy soft function from

Lito L,.
(1) The image of (f, X) under (¢, ), denoted by (¢,¥) (fX),is a fuzzy soft over L, defined by (¢, ) (f, X)=(¢(f), ¥ (X)),
(2) where
Uufi(a) , if a € p~1(b)
e(xd)=Jp@=b Y=k , for all key(x), beL,
0 , otherwise.

(3) The pre-image of (g,Y) under (¢, ), denoted by (¢, )~ 1(g,Y), is a fuzzy soft set over L,,defined by
(0, ¥) (9, V)=(0~"(9), ¥~ (V)), where 9~ (9) (@) = gy (¥(a)), for all xeyp~*(Y),a€L;.

Definition 1.4

Let (f, X) and (g, Y) be two fuzzy soft sets over the meet hyperlattice L, and the meet hyperlattice L,, respectively. Let (¢, ) be
a fuzzy soft function from L;to L. If ¢ is a homomorphism from L to L,,then (¢, ) is said to be a fuzzy soft homomorphism
from L,to L,.

Theorem 1.3.

Let (¢, ) be a fuzzy soft homomorphism from the meet hyperlattice (L,, A\, V1) to the meet hyperlattice (L,,A\V,).If (g, Y) is a
fuzzy soft V,-hyperideal( A,-hyperideal) over L,,then (¢,v¥)~1(g,Y) is a fuzzy soft V,-hyperideal( A,-hyperideal) over L.

Proof: Letx e Yy~1(Y) and ay, a, € Ly, c € a; aa,.Suppose that ¢(a,) = b; and ¢(a,) = b,.Since (g,Y) is a fuzzy soft v,-
hyperideal over Ly,we have ¢~ (g)x(a1) N 7' (9)x(a2) = Gy (®(a1)) N Gy (P(a2)) = Gy (1) N Gypy (b2) < Gy (B),
forallte b; A, b, = ¢(a; A; a;).Hence, forall c € a; Ay az, 971 (9)x(a1)N @71 (9)x(a2)< Gy (@)=~ (g)(c) that is,

Neeagnga, @ (@x(€) = 971 (9)x(a) N9 (g)x(az)
Similarly, we obtain

Neeavia, @ (@x(©) = 971 (@x(a)Up ™ (9)x(az)
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Therefore, (¢, ¥)~1(g,Y) is a fuzzy soft v;-hyperideal over L;.

Similarly, we can prove that (¢,¥)~1(g,Y) is a fuzzy soft A,-hyperideal over L;.

Conclusion

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