Chapter 6

Doubt intuitionistic fuzzy hyper
filters in hyper BFE-algebras”®

6.1 Introduction

Naturally, system identification problems involve non probabilistic characteristics
and as a solution Zadeh [86] first introduced theory of F'S as an innovative alternative
to probability theory. Since then the theory of F'Ss gaining massive attention among
the researchers and the scope of its applications has already been expanded in several
fields like coding theory, engineering, graph theory medical science, social science etc.

The theory of algebric hyperstructure, in recent times has become a well-recognised
branch in algebric theory due to its wide applications. Generalizing the concept of
algebric structures, Marty [55] first developed the theory of algebraic hyperstructures.
The uniqueness of this algebraic hyperstructures is that a set is generated due to
the composition of two elements, having meaningful applications in several fields like
automata, probability, lattices, geometry, binary relations, codes, graphs, hypergraphs,
cryptography etc.

After the introduction of BF-algebra by Kim and Kim as a generalization of a
dual BC'K-algebra [51], Radfar et al. [61] applied the hyperstructures theory to BE-
algebra and define the notion of a Hyp BF-algebra. After that in 2015, Rezaei et
al. [62] introduced commutative Hyp BFE-algebra, also see [8,9]. At the same time

they proved that every commutative(row diagonal, column row, very thin) Hyp BE-
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algebra is a BFE-algebra.

Hundred of papers were written to established the relationship between the FSs and
algebraic hyperstructures as fuzzy hyperstructure is an interesting topic of research.
In 2015 Tang et al. [82], introduced the concept of Hyp-filterand fuzzy Hyp-filterof an
ordered semihypergroup.

In 2009, Shabir and Khan [78] introduced the notion of IF-filters of ordered semi-
groups. They established a relation between IF-filters and IF-prime ideals of ordered
semigroups. Next in 2012, Palaniappen et al. [60] applied the notion of IF-ideals in
Hyp BCI-algebras. And in recent past Cheng and Xin [20], focused on investigating
implicative Hyp-filters and PI Hyp-filters on Hyp BFE-algebras.

In 2016, Hamidi et al. [25] introduced the notion of fuzzy homomorphisms in fuzzy
Hyp BE-SAs and thus made a connection between fuzzy BFE-algebras and Hyp BE-
algebras. They also defined the concept of normal fuzzy Hyp BE-SA and investi-
gated some of its properties. Moreover they introduced fuzzy Hyp-filters on Hyp
B E-algebras.

The present study considers the DIF Hyp-filters of Hyp B E-algebras and its related
properties. Applying some important conditions on IFSs in Hyp BFE-filters, we have
formed DIF Hyp-filters in Hyp BF-algebras and have given the characterizations of
DIF Hyp-filters in Hyp B FE-algebras. Besides the authors also give characterizations
of DIF Hyp-filters in commutative Hyp BFE-algebras. At the same time we deal with
the doubt intuitionistic fuzzification of the notion of implicative Hyp-filters in Hyp
BFE-algebras. We show that every DIFI Hyp-filters in Row-Hyp B FE-algebras are DIF
Hyp-filters in Hyp BFE-algebras and also give the condition such thmt a DIF Hyp-
filters in Hyp BFE-algebras to be a DIFI Hyp-filters in Hyp BF-algebras. Thus the

aim of this study is to extend the IF results to hyperstructures.

6.2 DIF Hyp-filters in hyper BFE-algebras

The DIF Hyp-filters in Hyp B FE-algebras can be defined in the following two ways;

Definition 6.2.1. An IFS M = (ap, () of a Hyp BE-algebra V' is called a DIF
Hyp-filter in Hyp BE-algebra V if

(1) an(1) < an(v2), Cur(1) = Cur(vz);
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(2) anr(v1) < max{sup,ey,ov, nr(w), anr(v2)};
(3) Car(v1) > min{inf e, 00, Car(w), Car(ve) }, for all vy, vy € V.

Definition 6.2.2. Let M = (ap, () be an IFS of a Hyp BE-algebra V', then M is
called a DIF Hyp-filter in Hyp BE-algebra V' if

(1) an(1) < an(vi), Cu(l) > Cu(vr);
(2) anr(va) < max{sup,,ey o0, Oar (W), anr(v1)};
(3) Car(ve) > min{inf e, o0, Car(w), Car(v1)}, for all vy, vy € V.

For a DIF Hyp-filter in V', if v; << vy then apy(ve) < ap(vr), Car(ve) > Car(vr).
An IFS of a Hyp B FE-algebra V' is said to satisfy the inf-sup property if for any SS S of

V there exist uo, vo € S such that a(ue) = infuesanr(u), and (ur(vo) = suppesCu(v).

EXAMPLE 29. Let V = {1,7',s'}. Then (V; o, 1) is a Hyp BE-algebra with the table

below:
ol 1 r s
1 {1} {r'.s'} {s'}
{1} {17} {15}
s | {1} {175} {1}

Let M = (s, Car) be an IFS of V' as defined by

/ ’

Vv 1 r s
ay |04 05 0.7
(v 106 0.5 0.3

Then M = (a, () is a DIF Hyp-filter in Hyp BE-algebra V.

Definition 6.2.3. For an IFS M in'V and c,d € [0,1], the set
Ulanr;c) :={v € V | ap(v1) < ¢}y
L(CM,d) = {Ul eV ‘ CM(U1> Z d}

are the UC of level ¢ and LC of level d of the set M.
Or
Mccgs = {v1 € X/ap(v1) < ¢, Cu(vr) > d}.
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Theorem 6.2.1. Let M = (apy, Car) be a DIF Hyp-filter in Hyp BE-algebra V. Then,

for vy < vy
(1) an(v2) < an(vr);
(2) Cu(va) > Cu(v1), for all vi,vg € V.

Proof. Since v; < wq, it follows that 1 € vy o vy for all vy,v95 € V. Then, we
have, sup,c,, o, @n(@) < ap(1) and infyey, on, Car(a) > (ar(1). Also from hypothesis,

an (1) < apr(vr), Cu(l) > Cur(vr). Hence

aM(UQ) < maX{Supaevva Qpy (CL), 297, (Ul)}
< max{an (1), ay(v)}

= ay(vy).

Therefore, aps(ve) < apr(vy). Similarly, we obtain

<M(U2) > max{infaemovz CM ((I), CM (U1>}
> max{Cu(1), (u(v1)}
= Cur(v1).

So, Car(ve) > Cpr(vr). Thus the proof ends. O

Proposition 6.2.2. If M = (ay, () is a DIF Hyp-filter in Hyp BE-algebra V' with
the condition vy o vy < vs, for all v, vy, v3 € V. Then, apr(v1) < max{ans(vs), anr(ve)}

and Cyr(vi) > min{Car(vs), Car(v2)}

Proof. Let M be a DIF Hyp BFE-filter.

Then, ap(v1) < max{sup,,cy,ov, ¥ (v3), anr(v2)} = max{an(vs), an(v2)} [as vi o

vg < vy implies that a s (viovy) < apy(vs)]. Similarly, we have, (yr(v1) > min{inf,,ep, 00, Car(vs), Car(va) }

= min{(ps(vs), (ar(ve)} [as vy 0 vy < v implies that (y (v 0 va) > Car(v3)]. O

The converse of the above proposition also true if v; o v9 < vs.

Proposition 6.2.3. If ay(v1) < max{an(vs), an(v2)} and Cur(v1) > min{Cas(v3), Cur(v2)},
with the condition vy o vg < vs, for all vi,ve,v3 € V.. Then M = (an, () is a DIF
Hyp-filter in Hyp BE-algebra V.

Proof. Let ap(vy) < max{ay(v3),apy(v)} = max{supv?’eylov2 an(vs), apr(va)} [as

vy 0 vy < w3 implies that ap(vy o vy) < ap(vz)]. Similarly, we have, (y(vy) >
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min{CM(Uza);CM(W)} = min{infvgévlouz gM(”?))ﬁCM(UQ)} [aS v 0 v < w3 implies that
Car(v1 o vz) > Car(vs)].
Hence M is a DIF Hyp-filter in Hyp BFE-algebra V.
O

Theorem 6.2.4. If M = (ap, () is a DIF Hyp-filter in Hyp BE-algebra V', then
the non empty sets U(anr;c) and L(Cur; d) are Hyp-filters of V' that is M. 4> is a
Hyp-filter on Hyp BE-algebra V' for any ¢, d € [0, 1] and vice-versa.

Proof. Let M = (apr, Car) be a DIF Hyp-filter of V' and U(ay; ¢) and L((yr; d) are non
empty set for any ¢,d € [0,1]. Since ap(1) < ap(vy) < cand (u(1) > Cur(v1) > d,
for any vy € M. 4>, it follows that 1 € M. 4~. Now let, v1,v2 € V such that v; ovy <
M4~ and vo € M. 4~ implies that ap(v2) < ¢ and (yr(v2) > d. For any w € vy o vy
there exist v3 € M. 4> such that v < w, which implies that ¢ > ap(w) > ap(vs) and
d < Cu(w) < Qu(vs) then, ap(vr) < max{sup,cy,on, ¥nr(w), ar(v2)} < max{c,c} =
c. And (y(v1) > min{infey 00, Cur(w), Cur(v2)} > min{d, d} = d. This implies that
v € Mccgs. So, M., 4~ is a Hyp-filter on Hyp B FE-algebra.

Conversely, let, M. 4> is a Hyp-filter of V. For any v; € V let ap(v;) = ¢ and
Cu(vy) =d. Then vy € Moo 4s. Since 1 € Moo gs, s0 ap(1) < ap(vq) and (pr(1) >
Cu(vp) for all vy € V. Again for any vy, ve € V', let ¢ = maz{supwey,ov,@nr(w), ans(va)}
and d = min{in fyep ov,Car (W), Cur(v2)}. Then for v9 € M. 4» and vs € vy 0 v9, We

have

aM(U3) < {Supw€v10v2 Qp (U))} < maX{SupwEmovz aM(w)’ aM('UQ)} =G

CM (US) 2 {ian)Evlovz CM (w)} Z min{infw@qovg CM (w)> CM (02)} =d.
This implies that, v3 € M. 4>, s0 v1 0 vy < Mccgs,v2 € M. 4> implies that vy €

M. 4~. Therefore, we have

29 (Ul) <c= maX{Supw€U10U2 O[M(U)>, aM<UQ)};

CM(Ul) >d= min{infw@now CM(w)7 QM(UQ)}

Hence M is a DIF Hyp-filter in Hyp BFE-algebra V. [

Theorem 6.2.5. Let M be a DIF Hyp-filter of a R-Hyp BE-algebra V. If vi 0vy =

vg o vy = {1}, then ap (v ove) < apr(ve) and (ar(vy 0 va) < (ur(v2).
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Proof. Let M be a DIF Hyp-filter of a R-Hyp BFE-algebra V. Then,

anr (V1 0v2) < MaX{SUD,e (py00y)ov, (W), anr(v2)}
= Max{SUP,c10y, 0ar (W), apr(v2)} [by the given condition]
= max{ap(va), ap(v2)} [as V is R-Hyp BE-algebral
= ayr(v9).
So, apr(vy 0 vg) < apy(vg). Also, we have
Cur(vr 0 vz) = min{infue(v,oum)on, Car (W), Cur(v2) }
= min{inf ,c 100, Car(w), Car(v2)} [by the given condition]
= min{Cys(v2), (ar(ve)} [as V' is R-Hyp BE-algebral
= Cur(va).

Hence, Car(v1 0 v2) < Car(v2). O

Theorem 6.2.6. Assume that M is a DIF Hyp-filter of a R-Hyp BE-algebra V.. Then

the assertions below are equivalent-
(1) an(viovs) < anr(vr o (vi0v2)), Cur(viovz) > Cur(vr 0 (v1 0v2));
(2) (V1 0 v2) < MaxX{SUPeuo(v;o(vovs)) M (), anr(w)} and
CM (Ul © UZ) > min{infaequo(vlo(movz)) CM(O’)J CM (w)}

Proof. (1=2) Let M be a DIF Hyp-filter in Hyp BE-algebra V' and (1) holds. Then

(v 0 v2) < apr(vr 0 (v1 0v2)) and Cur(vr 0 v2) = Cur(vr © (v1 0 v2)). (6.1)
Again since M is a DIF Hyp-filter of V| it follows that

apr(vr 0 (V1 0v2)) < MAX{SUDge ooy o(vyovs)) WM (@), ar(w) }; 6.2)
CM(UI o (Ul o UQ)) Z min{infaEwo(vlo(vlovg)) CM(G’)? CM(w)}

By using (6.1) and (6.2), we obtain

(V1 0 wa) < anr(vr 0 (V1 002)) < MAX{SUD,e o (v o(0000)) WM (@), Qar (W) };
CM(UI o U2) > CM(vl o (Ul o U2>> > min{infaewo(vlo(vlovg)) CM(CL>7 CM(w)}
Hence the desired result.

(2=-1) Suppose that (2) holds. Then

aM(Ul © U2> < max{supaEwo(mo(vlovg)) OéM(CL), 2974 (w)}7

CM(Ul © UQ) > min{infaEwo(mO(levz)) CM(CL)7 CM (w)}
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Putting w = 1, we get ap(v1 0 v2) < Max{SUP,e10(p0(mr00)) W (@), an(1)} and
Car(v1 0 v2) > min{infacio(wio(wions)) Crr(a@), Car(1)}. As V' is R-Hyp BE-algebra and
an (1) < ap(vr), Cu(l) = Cu(vr), s0 apr(vr 0 v2) < an(vy o (v1002)), Cu(vr0vz) =

Cup(vy o (v 0vy)). Thus the proof ends. O

Theorem 6.2.7. Let M be a DIF Hyp-filter of a RD-Hyp BE-algebra V', with the
conditions, ap((vi 0 v2) o (v1ow)) < an(vr o (v2 0w)), and Cu((v1 0 va) 0 (viow)) >
Cu(v1 o (vg 0ow)). Then ap(vi o va) < MAX{SUD eyo(pyo(zory)) WM (@), anr(w)}, and

CM (Ul o U2> > min{infaEwo(vlo(vloUQ)) CM(a)u CM(w)} fOT all V1, V2, W € V.

Proof. As M is a DIF Hyp-filter of a RD-Hyp BFE-algebra V', we have
(1) anr(v2) < max{supyey,ov, arr(a), anr(v1)};

(2) Cur(ve) > min{inf,ey,on, Car(a), Car(v1)}, for all vy, v9 € V. Also, ap(vy 0 v9) <
max{supaEwo(vlovg) an(a), an(w)};
(3) Cu(v1 0vz) > min{inf,cupo(won) Car(a), Car(w)}, for all vy, ve, w € V.
Since V is a RD-Hyp BFE-algebra, it follows that
apy(wo (vyowvg)) = ap((v1 0 (wowvy)

= auy (111 o U1) (Ul © (w © UZ)))

IN
Q

vy 0 (wo (v 0vy)))

am(w o (vy 0 (v) 019))).

Il
Q

(
(
w(v1 0 (v 0 (wovs))) [by the given condition]
e (
(

I
Q

So, an(v1 0 v2) < Max{SUP,eyo(v o) War (@), anr(w)}. Similarly, we have

Cu(wo (vyowvg)) = Cu((v1 0 (wowvy)

I

m((v1owy) o (vy0(wouy)))

>

I

v1 0 (w o (v1 0vy)))

[}

(
(
(v 0 (vy 0 (w0 v3))) [by the given condition]
e (
(

Cur(w o (v o (v1 0 v2))).

Thus, Car(v1 0 ve) > min{infacyo(v on) Car(a), Cur(w)} for all vy, vy, w € V. Hence the

desired result.. OJ
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Theorem 6.2.8. An I[FS M = (ap, () is a DIF Hyp-filter of a Hyp BE-algebra if
and only if apy and Cy are fuzzy Hyp-filters of V.

Proof. Let M = (apr, () be a DIF Hyp-filter of a Hyp BFE-algebra V. Then by
hypothesis, aps(1) < aps(vy) which implies that 1 — ap (1) > 1 — apy(vr). Thus,

dM(l) Z @M(Ul). (63)

Again,
anr(v1) < max{Sup,,e,,op, nr (W), anr(v2)};
or, 1 —ap(v1) > 1 — max{sup,,c,, o, (W), apr(va) };
or, dr(vi) = min{l — sup,cy,on, anr(w), 1 — anr(v2)
or, apr(v1) > min{inf ey, o, {1 — anr(w)}, @pr(ve)};

that is,

ap(vy) > min{ inf {an(w)}, an(ve)}. (6.4)

WEV 0V

Then clearly from (6.3) and (6.4) we see that &y, is a fuzzy Hyp-filter of V, for all
v1,09 € V.

Now, it is obvious that (y is a fuzzy Hyp-filter of V' as, (y(1) > (u(vi) and
Cvr(v1) > min{inf ey, 00, Car(w), Car(v2)}, for all vy, vy € V.

Conversely let, ay and (y are fuzzy Hyp-filters of V. Then ap/(1) > apy(v)
and ays(v1) > min{inf ey 00, { @ (w)}, @pr(ve)}, for all v1,ve € V. From which we
can conclude, oy (1) < apr(v1) and apg(v1) < Max{SUP,ey,on, Om (W), aar(va)}, for all
vy, vy € V. Also, (u(1) > Cur(v1) and Car(v1) > min{inf ey, on, Car(w), Car(va) }, for all
vy1,v9 € V. Thus, M is a DIF Hyp-filter of V. O

Theorem 6.2.9. Let V' be a Hyp BE-algebra and {M;|i € I} is a family of DIF
Hyp-filters of V.. Then \J,c; M; is also DIF Hyp-filter of V.

Proof. Let M = (aps, () and N = (ay,(y) be two DIF Hyp-filters of V. Again
let, C = MUN = (a¢,(c), where ac = ay V ay and (¢ = (u A (y. Let vy € V|
then, ac(1) = (am Van)(1) = maz{an(1), an(1)} < maz{an(v2), an(ve)} = (an V

ay)(v2) = ac(vz) and (o (1) = (CuACy) (1) = min{Cu (1), (v (1)} = min{Cu (v2), (n (v2)} =
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(Car N Cn)(v2) = Co(ve) Also,

ac(vy) = maz{ay(vi),ay(v1)}

< max{max{ sup ay(w),ar(ve)},maz{ sup ay(w),ay(ve)}}

WEV] 0V WEV10V2
= max{maz{ sup ap(w), sup ay(w)}}, max{an(vs), an(v2)}}
WEV] 0V wEV10V2

= max{ sup ac(w),ac(vs)}.
wWEV10V2

Alike, it can be proved that, (c(vy) > min{inf ey, 00, (c(w), (c(v2)}.

Thus the union of any two DIF Hyp-filters of V is also DIF Hyp-filters of V.
Following the same root, it can be proved that |J,., M; is a DIF Hyp-filter of V.
O

Theorem 6.2.10. If M be a DIF Hyp-filter in a commutative Hyp BFE-algebra V.
Then, cpr(vg o (vyowy)) < apr(vy) and Cpr(vg 0 (vy0v1)) > Cpr(vy).

Proof. Suppose M be a DIF Hyp-filter in a commutative Hyp B FE-algebra V| then by
the hypothesis (P6), we have, v; < (v; o vy) o vg. Also, as V' is a commutative Hyp
BE-algebra so, (v1 0 v9) 0 v = (v 0 v1) 0 vy, Which implies that v; < (vy 0 v1) o vy.
Thus, ap((veovy)ovy) < ap(vy). And (uy((vgovy)owy) > (ur(vr). Hence the required

results. O

Theorem 6.2.11. If M be a DIF Hyp-filter in a commutative Hyp BFE-algebra V.
Then,

anr((v2 0 w) o (v1 0 w)) < MAX{SUDpe (wouy yo((vr.0vs)o(vr0vs)) EM (D) ar (V1 0 va) };
CM((U2 © w) © (U1 © w)) > min{infbe(wovg)o((vlovg)o(vlovg)) CM(b), CM(Ul © UQ)}~
Proof. Assume that M be a DIF Hyp-filter in a commutative Hyp B FE-algebra V. So,
we have
(v 0 w) © (01 © ) < AX{SUPye(vyeugpofagouotoneuy A1 (B): e (11 0 02)
Cur((v2 ow) o (v 0o w)) > min{infue (v, ov)o((vaow)o(wiow)) Aar (D), cnr(vy 0 va)}.

Since V' is a commutative Hyp B FE-algebra, it follows that

ap((vyowvg) o ((vgow)o(vyow))) = ap((v10wvy)0 (vy0((vg0w)ow)))

)
= apy((v o vg) o (w o Uz) ° (Ul o UZ)))
)))
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Hence, ap((v2 0 w) o (v 0 w)) < Max{SUPye wouy)o((or00s)o(vrovs)) EM (D) ar(v1 © va) }.

Also,

Qu((viova) o ((vzow) o (viow))) = Cul(vrowy)o(vro((vzow)ow)

I
I
<
<
[l

(0]
<
N
~—

(0]
—~
g

@)
<
M)
~—

©)
—~
<
[l

(0]
<
N

~— ~— ~—

Hence, (y((v20w)o (viow)) > min{inbe(wov2)°((v10v2)°(v10v2)) Cur (D), Cur(viov2)}. Thus

the proof ends. O

Theorem 6.2.12. If M be a DIF Hyp-filter in a commutative R-Hyp BE-algebra V,
and vo ovy = 1. Then,
anr(v1 0ve) < apy(ve);

Car(v1 0 v2) 2> Car(va).

Proof. Let us consider a DIF Hyp-filter M in a commutative R-Hyp BFE-algebra V.

Then, we obtain

anr (1 0 v2) < MAX{SUP e (v, 00y)ov, 11 (W), A (V2) };

CM(Ul o U2) > min{infwe(vlovg)ovz CM(w)a CM (U2)}‘

Since V' is a commutative R-Hyp B FE-algebra, it follows that {ve} = lowvy = (v90v;)0
v; = (v 0 vy) 0 ve. That implies, (v 0 vy) < apr(vz). In a similar way, it can be

proved that Cy(vy o va) > Car(va). O

6.3 Product of DIF Hyp-filters in Hyp B E-algebras

This section deals with the product of DIF Hyp-filters in Hyp B FE-algebras.

Definition 6.3.1. Let C' = (a¢,(c) and D = (ap,(p)be two DIF Hyp-filters in Hyp
BE-algebras U and V', respectively. Then the CP C x D = (U x V,a¢ X ap,(c X (p)
15 defined by

(ae x ap)(a’,b') = max{ac(a’),ap(b)} and

(Ce % ¢p)(a’, b)) = min{Ce(a’), (p (D)},
where ac X ap : U XV = [0,1] and o x Cp: U xV —[0,1], for all (a',b) e U x V.
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Based on Hyp B E-algebras Cheng et al. [20] defined the product of Hyp BFE-algebras
as followes:

Let (U;o1;11) and (V;09; 15) be two Hyp BFE-algebras and Y = U x V. Hyperopera-
tion o on Y is defined by (a’,b')o(c’,d) = (a'oc,b'od') for every (a',b) and (c,d) €
U x V. Then the product of Hyp BFE-algebra Y is also a Hyp BFE-algebra.

Theorem 6.3.1. Let (U x V;0,(11,13)) be the product of Hyp BE-algebras (U;o0q,14)
and (V;09,15). If M and N are DIF Hyp-filters in Hyp BE-algebras U and V respec-
tively, then M x N is a DIF Hyp-filter of U x V.

Proof. Suppose that M and N are DIF Hyp-filters of U and V respectively. Now for

any (u,v) € U x V., we have

(apr X any)(11,13) = max{ay(1y),ay(12)}

IN

max{ay(u),ay(v)}

= (ap X an)(u,v)

and

(Car X Cv)(11,12) = min{Cu(11), (v(12)}
> min{(y(u),(n(v)}
- (CM X CN)(U7U)

Let (u1,v1) and (ug,v9) € U x V. Then

(apr X an)(ug,vr)

= max{ay(u), an(v1)}

< max{max{sup,,c,, ou, ¢n(m), an(uz)}, max{sup,c,, o, n (), an(v2)}}
= max{max{sup,,c,,ou, Aar (1), SUD, .y, 00, O (1)}, max{ons (uz), o (v2)}}
= MAX{SUD e (uy 0up 0y 009) (XM X AN ) (W), (ar X an)(uz,v2)}

— ISPy 11 )oun iy (@t X ) (@), (ar X ) (uiz, v2)}
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Again, we have

(Car X G ) (ur, v1) = min{Cur(ur), v (v1)}

> min{min{inf,cu;ou, Cur (M), Cur(u2)}, min{infyev,ou, Cv(n), Cn(v2)}}
= min{min{inf, ey, ou, Car(M), Mfpep;on, (v (n) }, min{Car(uz), (v (v2) }
= Min{infue (usousvr00) (Car X Cn) (W), (Car X () (ug, va) }

= min{infwe(m,vl)o(w,w)(CM X CN)(w)v (CM X CN>(U2= UQ)}'

o.M x N is a DIF Hyp-filter of U x V. [
Theorem 6.3.2. Let M and N are DIF Hyp-filters in Hyp BE-algebras U x V. Then
Q)M x N) = (o x an, @y X aw).

1s a DIF Hyp-filter of U x V.

Proof. The proof is straightforward. O

6.4 DIFI Hyp-filters in hyper BFE-algebras
In this section, DIFI Hyp-filter in Hyp BF-algebras is defined and proved some

essential theorems of it.

Definition 6.4.1. Let M = (ap, () be an IFS in a Hyp BE-algebra V', then M is
called a DIFI Hyp-filter in Hyp BE-algebra V' if

(1) am(l) < an(u), Cu(l) = Cu(u);
(2) aM(u © w) < maX{SupaEuo(vow) ()éM(CL), SUDpecuov aM(b)}f
(3) Car(uwow) > min{inf,eyo(wow) Car(a), infpepon Car(b)}, for all u,v,w V.

Definition 6.4.2. An IFS M of a Hyp BE-algebra V is called a DIF PI Hyp-filter in
Hyp BE-algebra V' if

(1) an(1) < an(u), Cu(l) > Cur(u);
(2) an(v) < max{Sup,,cuo((wow)or) ¥M (V3), anr(u)};

(3) CM(U) > min{infvgeuo((vow)ov) CM('U3)7 CM(U)}; fO’f’ all U, v, W € V.
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ExampLE 30. Consider a Hyp BE-algebra (V;0,1) that was given in Example 29 with

the table below:

/ !

ol 1 r S

11 {1} {r'.s'} {s'}

| {1} {17} {15}
s {1} {1,7,5} {1}

Let M = (ay, Car) be an IFS of V' as defined by

/ ’

%4 1 r s
ay |03 0.3 04
(v 0.7 0.6 0.6

Then M = (o, Car) is DIFI Hyp-filter in Hyp BE-algebra V.
Theorem 6.4.1. Every DIFI Hyp-filter in R-Hyp BE-algebra V is a DIF Hyp-filter

n V.

Proof. In Hyp BFE-algebra V' let M be a DIFI Hyp-filter. So,
(1) am(l) < anm(u), Cu(l) = Cu(w);
(2) an(uow) < max{supgeyo(vow) (@), SUPpeyoy a1 (b)};
(3) Cu(wow) > min{infacyo(wow) Car(@), infpeuon Car ()},

for all u, v,w € V. Putting u = 1 in (2) we obtain that ay/(low) < max{sup,e;o(wow) @ (@), SUPyeio, €

which implies that
aM(w) S max{supae(vow) QM(G), Ap (U)}

Similarly, we get
CM(w) S min{infae(vow) CM(a)J CM<U)}

Hence the proof of the theorem ends. n

Now a required condition is given such that a DIF Hyp-filter in V' becomes a DIFI

Hyp-filter in V.
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Theorem 6.4.2. Let (V;0,1) be a transitive Hyp BE-algebra and M be a DIF Hyp-
filter of V' such that

OZM(U, © U) < maX{SupaEwo(uo(uov))’ Qo (U))},

Car(uw o v) > min{inf,cypo(uo(uon)), Car(w)}

Then, M s a DIFI Hyp-filter of V.

Proof. Let M is a DIF Hyp-filter of a transitive Hyp BFE-algebra V satisfying the
given condition. So, u o (vow) = vo (uow) << ((uow)o (uo (uow))). Thus,

apy((uov)o(uo(uow))) < apy(uo(vow)). Hence by the given condition we get

apm (U o w) < maX{Supae((uov)o(uo(uow))) &M(a)a SUPpeyov aM(b)}

= max{supaEuo(vow) aM(“)? SUPpeuouv aM(b)}

Therefore, M is a DIFI Hyp-filter of V. O]

6.5 Summary

The notion of intuitionistic fuzzification of Hyp-filters and implicative Hyp-filters of
Hyp B FE-algebras are introduced in this chapter as a further study of IF-hyperstructures.
To develope the theory of algebraic hyperstructures IF Hyp-filters play a pivotal role.
Applying some important conditions on Hyp BFE-filters, here, we have formed DIF
Hyp-filters in Hyp BFE-algebras and have presented characterizations of DIF Hyp-
filters in Hyp B F-algebras. We give characteristics of DIF Hyp-filters in commutative
Hyp BFE-algebras. At the same time we deal with the doubt intuitionistic fuzzification
of the notion of implicative Hyp-filters in Hyp B FE-algebras. We show that every DIFI
Hyp-filters in Row-Hyp BFE-algebras are DIF Hyp-filters in Hyp B E-algebras and give
the condition such that a DIF Hyp-filters in Hyp B FE-algebras to be a DIFI Hyp-filters

in Hyp B FE-algebras.



