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ON FUZZY HYPERIDEALS OF I'-HYPERRINGS

R. AMERI, H. HEDAYATI AND A. MOLAEE

ABSTRACT. The aim of this paper is the study of fuzzy I'-hyperrings. In this
regard the notion of v-fuzzy hyperideals of I'-hyperrings are introduced and
basic properties of them are investigated. In particular, the representation
theorem for v-fuzzy hyperideals are given and it is shown that the image of a
v-fuzzy hyperideal of a I'-hyperring under a certain conditions is two-valued.
Finally, the product of v-fuzzy hyperideals are studied.

1. Introduction

Hyperstructure theory was born in 1934 when Marty defined hypergroups, began
to analysis their properties and applied them to groups, rational algebraic functions
[16]. Now they are widely studied from theoretical point of view and for their appli-
cations to many subjects of pure and applied properties and applied mathematics
(for example see [5], [6], [22]).

Also, following the introduction of fuzzy sets by L. A. Zadeh in 1965 [23], the
fuzzy set theory were developed by Zadeh himself and many researchers in mathe-
matics and it was applied in many pure and applied areas. For example the concept
of a fuzzy group was introduced by A. Rosenfeld and the notion of fuzzy ideal in
a ring introduced and studied by W. J. Liu [15]. Recently fuzzy set theory have
been had good develop in hyperstructures theory (for example see [7], [8], [9], [10],
[11],[24)).

The notion of I'—rings introduced by N. Nobosawa in [19] and immediately after
him in 1966, Barnes extended this notion and obtained more results [4]. Kyuno
investigated the new aspects of I'-rings such as, prime I'-rings and left and right
unities of I-rings. Also in recent years Ozturk, Y. B. Jun and C. Y. Lee in [12] and
[20] applied the concept of fuzzy sets to the theory of T'-rings.

In this paper, first we introduce the notion of (v-)fuzzy hyperideals of I'-hyperrings
and, then we obtain some related basic results. We characterize (v-)fuzzy hyper-
ideals based on their level subsets and associate a new (v-fuzzy) hyperideal from a
given fuzzy hyperideal of a I'-hyperring. In particular, we show that under certain
conditions v-fuzzy hyperideals of I'-hyperrings are two-valued. Finally we describe
v-fuzzy hyperideals of product of I'-hyperrings.
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2. Preliminaries

In this section we gather all definitions and simple properties of I'—hyperrings that
we require in the next notions.

Let H be a nonempty set. A map + : H x H — P,(H) is called hyperoperation
or join operation, where P,(H) denotes the set of all nonempty subsets of H.

Definition 2.1. [6] A nonempty set M together a hyperoperation + is called a
polygroup if the following conditions are satisfied:

(1) forall z,y,z e M, (x+y)+z=x+ (y+ 2);

(2) for all z € M there exist an unique element e € M such that e+z =z = z+e
(we denote e by 0) ;

(3) for all x € M there exists an unique element ' € M such that e € x+a'Nz’+x
(we denote x’ by —x);

(4) forall z,y,z€e M, z€x+y—ax€z—y—y€z—x.

By U <, M, we mean U is a subpolygroup of M. We denote the set of all sub-
polygroup of M, by SP(M). A canonical hypergroup is a commutative polygroup.

Definition 2.2. [15, 19] An algebraic structure (R, +,.) is called a hyperring if the
following statements are satisfied:

(i) (R,+) is a canonical hypergroup ;

(1) (R,.) is a semigroup having zero as a bilaterally absorbing element, i.e.,
2.0 =0=0.x;

(¢i7) The multiplication is distributive with respect to the hyperoperation +, i.e.,
z(y+z)=zy+zzand (y+ 2).x =y.x+ za Vr,y,z € R.

Remark 2.3. (i) It can be easily proved that zero is unique.

(#4) For simplicity of notation, sometimes we write xy instead of .y in Definition
2.2.

(t4i) f A, BC Rand xz € R, then A+ B =|J{a+bla € A,b € B}. Also, A+«
is used for A + {z}.

(iv) By axioms of Definition 2.2, it is easy to see that, —(—z) = z and —(z+vy) =
—x —y, where —A={—a | a€ A}. Also, (a+0b).(c+d) Ca.c+bc+a.d+bd.

Definition 2.4. Let R be a hyperring. Then

(1) R is commutative if x.y = y.x Va,y € R;

(7i) R is called with identity, if there exists an element, say 1 € R, such that
lx=x=2z.1,Vr € R;

(#4i) A nonempty subset A of R is said to be a subhyperring of R if (A, +,.) is
itself a hyperring. If R\ {0} is a multiplicative group, then (R, +,.) is a hyperfield.

Example 2.5. [18] (i) Let (A4, +,.) be a ring and N a normal semigroup of (4,.).
Then the multiplicative classes Z = N,z € A form a partition of A. Let A = A/N
be the set of these classes. If we define the product Z® 7 in A of Z,7 € A as equal
to their product as subsets of A, and their sum Z @7 in A as the set of all z € A
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contained in their sum as subsets of A, i.e.,

TOYy={Z]z€T+7y} and TOYT=7T7.
Then (A, ®,®) is a hyperring. -
(ii) Let R be a commutative ring with identity. Letting R = {Z = {z, —z}|z €
R}. Then R is a hyperring with respect to the hyperoperation Z&y = {z + y,z — y}
and multiplication T ©y = 7.y.

Definition 2.6. (i) A nonempty subset I of a hyperring R is called a ( resp. left)
right hyperideal of R if (resp. xz.r€I) rax €l ¥Vr € R, Vx € I;

(7i) I is called a hyperideal if I is both left and right hyperideal;

(#3i) A proper hyperideal I of R ( I # R) is called a prime hyperideal if a.b € I
implies that @ € I or b € T ( for a study of prime hyperideals and prime subhyper-
modules see [36]). The set of all prime hyperideal of R is called the prime spectrum
of R and it is denoted by Spec(R).

Definition 2.7. Let (M,+) and (T', +) be canonical hypergroups. Then M is said
to be a I'—hyperring if there exists a mapping . : M X I' x M — P,(M) such that
the following conditions are satisfied:

(1) (z +y)az Czaz+yaz , za(y+ 2) C zay + zaz, Vr,y,z € M, YVa € T

(2) z(a+ B)y C way + zPBy, Vz,y € M, Vo, 3 € T}

(3) (zay)Bz = za(yBz), Vr,y,z € M, Ya,B €T.

If in Definition 2.2, we replace all inclusions by equality, then M is called a strong
I'-hyperring.

Definition 2.8. A right (resp. left) hyperideal of T-hyperring M is a subpolygroup
U of M such that UTM C U (resp. MTU C U). Also if A is a subpolygroup
of T, then the subpolygroup I of M is said to be a right (left) A-hyperideal if
IAM C I (resp. MAI C I). By U <, M, we mean U is a hyperideal of T-
hyperring M. Also we denote the set of all hyperideals of M by HI(M).

Clearly every hyperideal of a I'-hyperring is a A-hyperideal for some A C T

We use I = [0, 1], the real unit interval as a chain with the usual ordering, in
which A stands for minimum or infimum (inf)(or intersection) and \/ stands for
maximum or supremum(sup) (or union), for the degree of membership. A fuzzy
subset of a given set X is a mapping p : X — I. We denote the set of all fuzzy
subset of X by FS(X), that is FIS(X) = {u| p: X — [0,1] is a function}. For
u € FS(X), the level subset of u is defined by pu; = {x € X| u(x) > t}. For a fuzzy
set u of X we denote by I'm(u) the image of p.

Definition 2.9. [20] Let (M, +) be a canonical hypergroup and p € F.S(M). Then
W is a fuzzy subpolygroup of M if for all a,b € M the following conditions hold:
W) N uz) = pla) A )
z€a+b
(2) p(—a) > p(a).
By u <pp M, we mean p is a fuzzy subpolygroup of M. Also we denote the set
of all fuzzy subpolygroups of M, by FP(M).
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3. v-Fuzzy Hyperideals of ['-Hyperrings

In the sequel by M we mean a I'—hyperring.

Definition 3.1. (i) A fuzzy subset p of M is said to be a left (resp. right) fuzzy
hyperideal of M if and only if for all z,y € M and v € T" we have

(1) p € FP(M);

2 N\ wz)=nly) (esp. N\ p(z) > px)).

zZEXTYY zexvy

By u <ppgr M, we mean p is a fuzzy hyperideal of M. Also we denote the set
of all fuzzy hyperideals of M by FHI(M).

(7i) A fuzzy subset pu of M is said to be a left (resp. right) v-fuzzy hyperideal of
M if and only if for all x,y € M and v € I" we have

(1) p € FP(M) and v € FP(T);

2 N\ wz) = u@) Av(y) (esp. N\ p(z) > pl@) Av(y)).

zZEXTYY zexTYY

By u <ppr, M, we mean pu is a v-fuzzy hyperideal of M. Also we denote the
set of all v-fuzzy hyperideals of M by FHI,(M).

Clearly, every fuzzy hyperideal is a v-fuzzy hyperideal, for some v € FP(T"), by
letting v = xr, where xr denotes the characteristic function of T'.

Example 3.2. Let (M, +,-) be an hyperring and T be an hyperideal of M. Define
o: MxI'x M — P*(M) by (a,7y,b) —aoyob={z€ M| z € a~y.b}. Then it
is easy to verify that M is a strong I'—hyperring. Also if I and A are hyperideals of
hyperring (M, +,.) and A CT', then I is a A—hyperideal of I'—hyperring M, since
IAM C T and MAI C I. Now define ;1 and v on I and A respectively as follow:

o[ 08 fecl o= { 05 HiEA,
ME=3 o Otherwise 10 Otherwise

It is easy to verify that u and v are fuzzy subpolygroups of M and I' respectively.
Suppose that z,y € M and § € A and z € x 0§ oy. We can consider two cases:

(1) zx € I or y € I then we can say that xodoy C I and so for all z € x0doy,
we have pu(z) =0.8 > 0.5 = (u(z) V u(y)) Av(d).

(2) z,y & I then p(z) > 0= (u(x) V u(y)) A v(d).

Therefore p is a v—fuzzy hyperideal of M as a I'—hyperring.

Example 3.3. Let R be a hyperring and let M,, ,, (R) be the set of all matrices by

the size m x n with entries of R . Define o : My, ,, (R) X My, (R) X My (R) —
P*(Mp.n (R)) by:

AoBoC={ZeM,,(R)|Zec ABC, A,C € My,,(R), Be M, (R)}.
Then it easy to verify that M, ,(R) is a M, n,(R)—hyperring. Also if I and J
are hyperideal of hyperring (R, +,.), then it is easy to verify that M,, ,(I) is a

M, m (J)—hyperideal of M,, ,,(R) since M, »,(I) o My m(J) 0 My, n(R) C My, 0 (1)
(by Definition 2.3) and M, »(R) 0 My m(J) 0 My n(I) € My, n(I) (by Definition
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2.3). Now define p and v on M,, ,,(I) and M, ,,(J) respectively as follow:

4/5 i X € My (1),

_ [ 1/2 WY € M, (J),
”(X)_{ 7/10 i X & My, (1) ”(Y)_{ 1/4  ifY & My (J

)

It is routine to check that p is a v—fuzzy hyperideal of M,, ,,(R) as an M, ,,(R)—
hyperring.

Lemma 3.4. Let p be a v-fuzzy hyperideal of M. Then p(z) < u(0ar), for all
reM.

Proof. For any © € M we have Op; €  — . Thus u(0p) > p(x) A p(—z) =
(). O

Theorem 3.5.(Representation Theorem) Let p be a fuzzy set in a I'-hyperring M.
Then p is a left (resp. right) v-fuzzy hyperideal of M if and only if each level subset
g of pis a left (resp. right) vy-hyperideal of M, for each t € [0, u(0pr) A v(0r)].

Proof. Suppose that u is a left(resp. right) v-fuzzy hyperideal of M and let p; # 0.
We have pus € M, then for any x,y,z € u, (r+vy)+2 =x+ (y+ z). We show that

Va € pg, 07 € pt 2 a+0pp = a.

Since a € py and py € M, so a € M then there exists an unique 0p; € M such
that a+0y; = a. Also we have Oy € a—a, thus u(0pr) > p(a)Au(—a) > t, therefore
Opr € p¢. Similarly for all x € py, there exists —x € g, such that 0p; € z — x. We
now show that

Muvipy C py (vesp. pgve M C pug).

Let m € M,~ € vy, u € ug, and z € m~yu, then we have

pz) = N\ wz) > pu) Avly) > 6

zemyu

thus z € ;. Therefore My C py. Similarly we can prove that pvy M C .
Conversely, suppose that p; is a left (resp. right) v-hyperideal of M. We show
that for all a,b € M, /\ w(z) > p(a) A u(b).
If a,b € M, then tlzlgsg_izxist ti1,ta € [0,1], p(a) = t1, pu(b) = ta. Put t =1 A to,
thus a,b € pg, and a +b C py. Also if 2 € a + b, we have u(z) >t = p(a) A u(b),
therefore /\ w(z) > p(a) Ap(d). Obviously for all z € M, we have u(z) > u(—=x).

z€a+b
Let x,y € M and v € T and p(y) = t; and v(y) = t3. Put t = ¢; A t3, thus

y € py and v € v, So xyy C g, since py is a vg-hyperideal. Then for all z € xvyy
we have

n(z) =t = p(y) Av(y).

Similarly, we obtain that /\ w(z) > p(x) Av(y). This completes the proof. O
z€xvy
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Example 3.6.

(1) Let I; C I C ... C I, C ... be a strictly increasing sequence of left (resp.
right)hyperideals of an arbitrary I'-hyperring M and {t; }‘;‘;1 be a strictly increasing
sequence in [0,1]. Define x on M as follows:

ple) =t; if @€ [j\Ij—1, where tj_1 <tj,j=1,2,... and p(z)=0,ifc € M\Uj211;,

It is easy to verify that ;. , C u¢; and the only level subsets of M are M, and
pt, = 15,5 =1,2,.... Then by Theorem 3.5 y is a left (resp. right) fuzzy hyperideal
of M.

(2) Let I; D Iy D ... D I, D ... be a strictly decreasing sequence of left (resp.
right)hyperideals of an arbitrary I'-hyperring M and {t; };’:1 be a strictly decreasing
sequence in [0, 1].

Define fuzzy subset g on V' by pu(z) =t;_1, if x € I;_1\I; where

ti_1 > tj,j =1,2,3,... and ,u(x) =1if z € ﬂ?"lj.

Again by Theorem 3.5 it is easy to verify that u is a left (resp. right) fuzzy
hyperideal of M, since the only level subsets of M are M and p;; = 1,5 =1,2,....

(3) In Example 3.3, p is v-fuzzy hyperideal of M, ,(R), since piy/5 = Mp ,(R)
and pi7/10 = My (I) and vy s = v7/10 = V174 = My m(J), which are hyperideals.

Lemma 3.7. If p € FHI, (M) and  \ p(t) = p(0pr), then p(z) = u(y).
tex—y

Proof. We have
p) = N @)= N wt)Auly) = pOun) A ply) = uy).

ter—y+y tex—y

Then, p(z) > p(y). Similarly, we have u(y) > p(z). Therefore pu(z) = u(y). |

In next propositions we construct new (v-fuzzy) hyperideals by given fuzzy hy-
perideals of I'-hyperrings.

Proposition 3.8. Let p be a left (resp. right) v-fuzzy hyperideal of M and
1(0p7) = v(0r). Then the set

M, = {x € M| p(x) = p(Orr)}
is a left (resp. right) v,(,,)-hyperideal of M.
Proof. A direct verification shows that M, is a canonical hypergroup and M, C M.
We show that Mv,,,,)M,, € M,. Let 2 € zyy such that x € M,~v € v,(9,,) and

y € M,,. We have pu(z) > u(y) Av(vy) > n(0ar). Then by Lemma 3.4, u(z) = p(0ar),
thus z € M,,. Similarly, we obtain M, v, M C M,. O

Proposition 3.9. Let u be a left (resp. right) v-fuzzy hyperideal of M, then
supp(p) = {z € M| p(z) > 0}
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is a left (resp. right) supp(v)-hyperideal of M.

Proof. The proof is similar to the proof of Proposition 3.5 by some modification. [

Proposition 3.10. If p is a v-fuzzy hyperideal of I'-hyperring M, then

= \/ {/\{u(z) | z € nx,3In € N}}

neN
is a v-fuzzy hyperideal of M.

Proof. Let z € x +y. We prove that

R(p)(2) =2 R(p)(x) A R(p)(y)-

For this we have

Rw(z) = V@l aenz3neny)

neN
2 \/{/\{M(a)|a€n$+ny, dn e N}}  (since z € z 4+ y)
neN
> /Ut € na,3n € N} A{\{p(t2)lt2 € ny, 3n € N}}
neN
= [V {A )t € na,3n e NP A [\ { A\ {n(t2)lt2 € ny, 3n € N}}]
neN neN
= R(u)(x) A R(p)(y)-
Also we have
Ri)@) =\ AN#)]z € na,3n € N}
neN
>V AN{u(=2)| - z € n(—2),3n € N}}
neN
= R(p)(—=).

Now suppose that z € zyy. We prove that
R(p)(2) = (R(p)(x) V R(1)(y)) Av(y).

For this we have

RuG:) = A (@)le € nz,3n e N}

neN

> \/ {/\{u )la € (nz)yy,3In € N}} (since z € zyy)
neN

> [\/ {/\{u(b)|b €nz,In e N} Av(y) (since p € FHI(M))
neN

— R(u)(@) Av(a).
Similarly, we can prove that R(u)(z) > R(u)(y) A v(v). Therefore R(u) €
FHI,(M). O
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Proposition 3.11. Let y € FHI, (M) and p*(x) = p(x) + 1 — pu(0p).

(i) Then p™ is a v-fuzzy hyperideal of M.

(i) If 1(0pr) = v(Or), then pt is a v+ —fuzzy hyperideal of M, where v (z) =
v(z) +1—v(0p).

Proof. (i) Let z € x + y, then we have

pt(z) w(z) +1 — p(0ar)

> (p(x) A p(y) +1—p(0rr)  (since p € FHI(M))
= (ulx) + 1= p(0a)) A (1(y) +1 = p(Onr))
=t (x) Apt(y).
Also we have
p(z) = plz)+1—p0nm)

Y

w(—=z)+1—pu(0n)  (since p € FHI,(M))
= ' (-2).

Now suppose z € zyy, then we have
HH () = () + 1= (0u) 2 () A v(7)) + 1= u(Onr). Q)

We consider the following cases.

Case 1. If p(z) > v(y), then
(@) Av(y)) + 1= p(Oar) = v(7) + 1 = p(0nr)

we have p(z) +1 — p(0pr) > p(x) > v(y), then
(u(@) + 1 = p(0n)) Av(y) = v(7). 3)

Then from (1), (2) and (3) it is concluded that u*(z) > v(vy)+1—u(0n) > v(7).
Thus p*(2) > pt(x) Av(y).
Case 2. If p(z) < v(y), then
p(z) = (@) Av(y) + 1= p(0n)
= @) +1—p(0n)
= ()
> ph@) Av(y).
Similarly to the both cases 1 and 2 we can obtain u*(z) > u*(y) A v(v). Thus
ph(z) = (Wt (@) v et () Av(y).

Therefore p* € FHI, (M).
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(#4) Let p is a v-fuzzy hyperideal of I'—hyperring M and u(05;) = v(Or) and
z € x—y, for all x,y € M. Obviously p*(2) > u*(x) A u*(y). Suppose that
z € xyy, for x,y € M and v € I'. Then

ph(z) = n(z)+1-p(0n)
> Alple) V)] Av(y)t +1 - p(0wm)
() + 1= p(0n)) V (1(y) +1 = p0a)] A (v(7) +1 = p(0nm))
(1" (@) VT ()] AvT(y)  (since u(0ar) = v(0r)).

Therefore put is a v+-fuzzy hyperideal of M. (]

Proposition 3.13. Let M be a I'-hyperring and p € FHI,(M).

(¢) If f : 0, 1(0ar) Vv(Or)] — [0,1] is an increasing map, then py : M — [0, 1]
defined by p¢(z) = f(u(z)) for all x € M is a vy-fuzzy hyperideal of M, where
vy : T'—[0,1] is defined by v¢(y) = f(v(7)) for all vy € T.

(#) If u(0pr) = v(Or) and @ M — [0,1] defined by m(x) = p(z)u(0n) for
all x € M is a v-fuzzy hyperideal of M, where v : I' — [0,1] is defined by
v(y) = v(y)v(0r) for all v € T.

Proof. (i) Let z € x4+ y then p(z) > u(x) A p(y). Since f is increasing then,
F(u(2)) 2 F(u(2)) A £ (1(y)), therefore pg(2) > pir (@) A pig(y). Also we have
z)) =

pr(z) = f(pu(z) = fu(= pf(=2).
Suppose that z € zyy, then we have
wz) > (@) V) Av(y)  (since p € FHI(M))

)
= f(u(2) = [f (@) vV f ()] A f(v(y))  (since [ is increasing)
= pp(2) = (pp(e) Vg (y)) Ave(y).

Therefore py € FHI, (M).

(7) Let z € x 4+ y then we have

i(z) = p(z)/pO0wm)

= (1/p(0nr))p(2)
> (1/p(0n) () A pu(y)) (since p € FHI,(M))
= (p(@)/pO0ar)) A (1(y)/1(0nr))
= (@) A a(y).
Also we have
a(z) = (1/p(0n))p(z)

%

(/n(Or)p(~2)  (since u € FHL (M)
fi(—2).
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Suppose that z € zyy, then we have

pi(z) (1/p(0ar)) ()

> (1/u(0a)[(p(@) V p®) A7) (since p € FHI, (M)
= [p(=) v el Av().
Therefore, t € FHI;(M). O

In the next theorem, we prove that under certain conditions, fuzzy hyperideal of
I'-hyperring is two-valued.

Theorem 3.14. Let € FHI, (M), n = 1/2n and p be maximal in the set
X ={veFHIL,(M)|v(z)=1, 3z € M} under conclusion. Then p is two-valued
fuzzy hyperideal of M and it takes just 0 and 1.

Proof. Clearly u € FHI, (M). We know that there exists « € M such that p(z) =
1, thus p(0pr) > p(x) =1, hence p(0pr) = 1.

Let x € M be such that u(z) # 1. We show that u(z) = 0. Suppose that
there exists a € M such that 0 < p(a) < 1. Define v : M — [0,1] by v(z) =
1/2(p(x) + p(a)), for all x € M. We show that v € FHI,(M). Suppose that
z € x + y, then we have

v(z) = 1/2(u(2) + p(a))
> 1/2[(u(z) A p(y)) +pla)]  (since p € FHI,(M))
= 1/2[(u(z) + p(a)) A (u(y) + p(a))]
= 1/2(u(x) + p(a)) A 1/2(u(y) + p(a))
= v(z) Av(y).

Also it is easy to verify that if z € M, then v(z) > v(—z). Now suppose z € zyy,
we prove v(z) > v(z) An(y). We have

v(z) = 1/2(u(2) + p(a))
> 1/2[(u(x) An (7)) + p(a)]  (since p € FHI;(M))
= 1/2[p() + (@) A 17207 (7)) + (o)
= v(@) A () +1/2u(a))
> v(z) An().
Similarly we can prove that v(z) > v(y) A n(y). Therefore v € FHI,(M).

)
Hence, by Proposition 3.10, v € FHL,? M). Also we have
vi(z) = v(@)+1-v(0um)
= 1/2(u(@) + p(a)) +1 = 1/2(u(0nm) + p(a))
= 1/2(u(2)+1).  (since p(0ar) = 1)

So we have
v (0a) = 1/2(u(0p) +1) =1/2(14+ 1) = 1.
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Thus v™ € X. Also we have
vt (0y) =1>v(a) =1/2(u(a) + 1) > p(a) # 1.

Hence v is non-constant and v*(a) > u(a). So p is not maximal, this is a
contradiction. Therefore there is not any a € M such that 0 < p(a) < 1. O

4. Fuzzy Product of v-Fuzzy Hyperideals
Suppose that (M;, +;)ics is a family of canonical hypergroups. Then HMi =
{(zi)ier | x; € M;}, the cartesian product of (M;, +;)icr, with following IZne}leerop—
eration is a canonical hypergroup:
(zi)ier + (Yi)ier = {(zi)ier | zi € i +i yi}

It is easy to verify that if M; is a [';-hyperring, then HMl is HFi-hyperring
icl icl
by the following rule:

o ([]M:) > (o) x (] M) — Pe(J ] M),
icl il iel iel
which is defined by

(zi)ier o (vi)ier © (Vi)ier = {(2i)ier | zi € xiviyi, Vi € 1}

Notation. In the next proposition, by H i, we mean the fuzzy product of p;s,
iel
which is defined as follows:

(H i) ((xi)ier) = /\ i (25).

icl iel
In the next proposition we describe fuzzy hyperideals of product of I'-hyperrings.

Proposition 4.1. Let p; be v;-fuzzy hyperideal of M; as T';-hyperring (Vi € I).

Then H,ui is a H v;- fuzzy hyperideal of H M; as H I';-hyperring.
i€l i€l i€l i€l

Proof. Suppose (2;)ier € (€i)ier + (yi)ier- Then z; € x; +; yi, so pi(z;) > pi(z:) A
wi(y;), for all ¢ € I. Also we have

(H 1i)((zi)ier) = /\ 1i (%)

iel el
> N(ui(:) Api(yi))  (since p; € FHI, (M)
i€l
= (A o) A )
el el

= (] (@)ien) AT 1) (widsen)-

i€l iel
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Also it is easy to verify that ( H'“Z (zi)ier) H“l (zi)icr)-
i€l el

Suppose that (z;)ier € (@;)icr(Vi)icr(Yi)ier, then we have
Z2i € TiYiYi, Viel
= pi(z) = (i) V opa(ys)) Avi(yi), Yiel  (since p; € FHI,, (M;))

= N wilzi) = Nl(uii) Vv () Avin)]

i€l i€l
= ([ ) (z)ier) = (] o) (@)ier) v ([ 1) (@i)ien] A ] vi)(()ier)-
i€l i€l i€l i€l
Therefore H W is a H v;-fuzzy hyperideal of H M;. (]
iel iel iel
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