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Abstract

In this paper, we define a strong fuzzy hyperK-subalgebra and investigate between a strong fuzzy hyperK-subalgebra
and a fuzzy hyperK-subalgebra. And then we give some properties of a weak homomorphism and a strong fuzzy

hyperK-subalgebra.
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1. INTRODUCTION

The hyper algebraic structure theory was introduced
in 1934 by F. Marty [8] at the 8th Congress of
Scandinavian  Mathematicians. Since then many
researchers have worked on this area. Recently, Y. B.
Jun et al. [6] applied the hyperstructures to
BCK-algebras and introduced the concept of a
hyperBCK-algebras which is a generalization of a
BCK-algebra, and investigated some properties. They
also introduced the notion of a hyperBCK-ideal and a
weak hyperBCK-ideal, and gave relations between
hyperBCK-ideals and weak hyperBCK-ideals. R. A.
Brozoei et al. [1] defined the notion of a hyperK-algebra.
Hyperstructures have many applications to several
sectors of both pure and applied sciences. In this paper,
we define a strong fuzzy HyperK-subalgebra and
investigate between a strong fuzzy hyperK-subalgebra
and a fuzzy hyperK-subalgebra. And then we give some
properties of a weak homomorphism and a strong fuzzy
hyperK-subalgebra.

2. PRELIMINARIES

R. A. Borzoei, A. Hasankhani and M. M. Zahedi
established the notion of hyperl/hyperK-algebras as
follows: By a hyperl-algebra we mean a nonempty set
H endowed with a hyperoperation "0” and a constant 0

satisfying the following axioms:

(HI1) (xo z2)o(yo z) (xo0y,
(HI2) (xo yoz=(x02)0y,
(HI3) x < x,

(HI4) x<yand y<zx imply x=y
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for all x, y, 2z €H, where x (yis defined by O=sxoy
and for every A, B< H, A< B is defined by dacA
and 3 b= B such that a {b. If a hyperl- algebra (H;
o, 0) satisfies

(HI5) 0 <x for all xe H,

then (H; o, 0) is called a hyperK-algebra, Let (H; 0,
0) be a hyperK-algebra and let S be a subset of H
containing 0. If S is a hyperK-algebra with respect to
the hyperoperation "©” on H, we say that S is a
hyperK-subalgebra of H.

We now review some fuzzy logic concepts. A fuzzy
set in a set X is a function g : X—[0, 1]. For a fuzzy
set #in X and @ = [01], define U(x; @) to be the set
(s @): = {xe X| u(x) > a}, which is called a level
set of p.

In what follows, H denotes a hyperK-algebra unless
otherwise specified.

Definition 2.1 ([3]). A fuzzy set x In H is said to be a
fuzzy hyperK-subalgebra of H it is satisfies the
inequality:

» .
zel;?oy #(2) = min {u(x), w(3)}

for all x, ye H

Proposition 2.2 ([31). Let u be a fuzzy hyperK-
subalgebra of H. Then p(0) > u(x) for all x=H.

Lemma 2.3 ([3]). Let S be a non-empty subset of H.
Then S is a hyperK-subalgebra of H ifand only if xo y
cSforal x,yeS.

Theorem 2.4 ([3]). Let p¢ be a fuzzy set in H. Then p
is a fuzzy hyperK-subalgebra of H if and only if for
every a<l0, 11 the non-empty level set U (u;a) of u
is a hyperK-subalgebra of H.

We then call U(u; @) a level hyperK-subalgebra of .
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3. Strong fuzzy hyperK-subalgebra

Definition 3.1. A fuzzy set ¢ in H is said to be a
strong fuzzy hyperK-subalgebra of H if it satisfies the
inequality:

inf
zexoy M2 = u),
for all x, ye H.

Proposition 3.2. Let p be a strong fuzzy hyperK-
subalgebra of H. Then p(0) = p(x) for all x< H.

Proof. Using (HI3), we see that 0 € x o x for all x= H.

inf (2 > u(x), for all xeH  []

Hence ¢(0) = Zex0x

Example 3.3. Let H= {0, 1, 2}. Consider the following
table: ’

o 0 1 2

0 {0} {0} {0}

1 {1} {0, 1} {0, 1}
2 {2} {1, 2} {0, 1, 2}

Then ( H; o, 0) is a hyperK-algebra. Define a fuzzy set
piH — [0, 11 by #(0) = (1) = a; > &, = #(2). Then
¢ is a fuzzy hyperK-subalgebra

Theorem 34. Let (H; o ,0) be a hyperK— algebra
Then every strong fuzzy hyperK— subalgebra of H is
a fuzzy hyperK— subalgebra of H.

Proof. Since g is a strong fuzzy hyperK-algebra,

inf inf
zEx0y u(z) 2 u(x), for all x, ye H, Then z€x0y

w(z) = u(x) 2 min{x(x), (3} for all x, y e H Hence
# is a fuzzy hyperK-subalgebra of H.

Example 35. Let H= {0, 1, 2}. Consider the following
table:

o 0 1 2

0 {0} {0.1, 2} ] {0, 1, 2}
1 {1} {0,1,2t 1{0,1, 2}
2 {2} {1, 2} {0, 1, 2}

Then (H; o, 0) is a hyperK-algebra. Define a fuzzy
set £ H—[0,11 by £(0) =1 and (1) = x(2) =0.
Then g is a fuzzy hyperK- subalgebra of H, but not a

strong fuzzy hyperK-subalgebra of H, since
inf _ _

2e00] HD = 0/ 1= p(0)

Theorem 36. Let p be a strong fuzzy

hyperK-subalgebra of H. Then for every a<l01] the
nori-empty level set U (u;a) of o is a hyperK-
subalgebra of H.

Proof. Suppose that g is a strong fuzzy hyperK-
subalgebra of H and let x, ye Ulu: @) for a= [01].

378

Let zex o0y, Then

inf

weyoy KW = ux) = q,

w(2) =

and so ze U(y;a). This shows that x o y< U(y;a)
Hence U(u;ea) is a hyperK-subalgebra of H. [}

Theorem 3.7. Let S be a non-empty subset of H and
let pg be a fuzzy set in H defined by

a; xS
ulx): =
ay; otherwise,
forall xeH and o> a, in {01} Then u, is a strong

fuzzy hyperK-subalgebra of H if and only if S is a
hyperK-subalgebra of H.

Proof. Assume that g, pu, is a strong fuzzy hyperK-
H and let
=gq; = pu(y). For any z< x o y we have

subalgebra of x,yeS. Then p(x)

inf

wegoy 4w = pdx) = a

ul2)=

and so uJlz2) =a,. Hence z<S, which shows that
x o y< S. Therefore S is a hyperK-subalgebra of H by
Lemma 23. Conversely, suppose that S is a
hyperK-subalgebra of H and let x, ye H If x& S or
ye S, then clearly
inf

WEXOy ulw) = ap = p(x).

Assume that x€ S and y= S. Then xo vyE S, and g
thus
inf

2Ex0y = a1 = /us(x)

#(2)

Consequently, g, is a strong fuzzy hyperK-subalgebra
of H [

Definition 3.8 ([3]). Let H, and H. be hyperK-
algebras. A mapping f: Hy— H, is called a weak
homomorphism if

{® £0)=0,
(i) flxoysf(x) of(yfor all x, ye H,

Theorem 39. Let f H — H, be a wedk

homomorphism of hyperK-algebras. If p is a fuzzy
hyperK-subalgebra of H,, then u; is a strong fuzzy

hyperK-subalgebra of H; where p; is defined by
() = p(Ax)), for all x = H,.

Proof. For any =x, vy H,, we have

inf (A2)

inf _
f(z) T zexoy

zExoyu

> f(z)ei;l(fxoy) w(£2))



inf
2 ef(x)ofy) HAD
> 1 (Ax))

= ps(x),

which shows that g, is a strong fuzzy hyperK-
subalgebra of H,. []

Let t=0 be a real number. If o< [0, 1], o' shall
mean the positive root in case ¢< 1. We define p': H

— [0, 1] by (%) := (u(x)' for all x<= H.

Theorem 310. If u« is a strong fuzzy hyperK-
subalgebra of H, then so is p' for all t=0.

Proof. For any x, ye H and ¢{=0, we have

i f H nf t
A R SN OTE)
_ inf i
=, )
=(p(x)’
=p'(x)

Hence z'is a strong fuzzy hyperK-subalgebra of H.[]

Theorem 3.11. Let ¢ be a strong fuzzy
hyperK-subalgebra of H and @: [0, £(0)] — [0, 1] be
an increasing function. Let us be a fuzzy set in H

defined by pex):= 6(u(x) for all x H. Then pgis a
strong fuzzy hyperK-subalgebra of H.

Proof. Let x, y= H. Then

inf inf
sexoy tlD = o 6u(2)
20, wz2)
20(u(2)
= p4(x)

Hence u, is a strong fuzzy hyperK-subalgebra of H.[]
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