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ABSTRACT. In this article, first we generalize the concept of complete
parts in hyperrings by introducing the concept R-parts-in hyperrings
and then we study R-closures in hyperrings. Finally we characterize -

closures in hyperfields.
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1. INTRODUCTION

The theory of hyperstructures wasintroduced in 1934 by Marty [9] at the 8th
Congress of Scandinavian-Mathematicians. This theory has been subsequently
developed by Corsini and Leoreanu [1, 2] , Mittas [11, 12], Stratigopoulos [16],
and by various authors. Basic definitions and propositions about the hyper-
structures are found in([l, 2, 17]. Krasner [8] has studied the notion of hy-
perfields, hyperrings,-and then some researchers. Hyperrings are essentially
rings with approximately modified axioms. There are different notions of hy-
perrings . If the addition + is a hyperoperation and the multiplication is a
binary operation, then the hyperring is called Krasner (additive) hyperring [8].
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Rota [14] introduced a multiplicative hyperring, where + is a binary operation
and the multiplication is a hyperoperation. De Salvo [15] studied hyperrings
in which the additions and the multiplications were hyperoperations. In 2007,
Davvaz and Leoreanu-Fotea [4] published a book titled Hyperring Theory and
Applications. Complete parts were introduced by Koskas [7] and studied then
by Miglirato [10], Corsini and Sureau [1, 2]. Mousavi et al. [13] introduced
the notion of R-parts in hypergroups as a generalization of complete parts in
hypergroups. In this article we generalize the notion of complete parts by in-
troducing left and right R-parts in hyperrings and we will study R-closures in
hyperrings. Finally we characterize R-closures in hyperfields.

2. PRELIMINARIES

A hypergroupoid (H, o) is a non-empty set H together with a hyperoperation
o defined on H, that is a mapping of H x H into the family of non-empty
subsets of H. If (z,y) € H x H, its image under o is denoted by x o y and
for simplicity by xy. If A , B are non-empty subsets of & then A o B is
given by Ao B = J{ay | v € A,y € B}. xo Ais used for {a} o A (resp.
Ao x). A hypergroupoid (H,o) is called a hypergroup in the sense of [9] if
for all x,y,z € H the following two conditions hold: (i) z(yz) = (zy)z, (ii)
xH = Hx = H, means that for any x,y € H there exist-u,v € H such
that y € zu and y € vz. If (H,o) satisfies only the first axiom, then it is
called a semi-hypergroup an exhaustive review updated to 1992 of hypergroup
theory appears in [1]. A recent book [2] contains a wealth of applications. A
hyperring [17] is a triple (R, 4, o) which satisfies the ring-like axioms in the
following way:(i) (R, +) is a hypergroup , (ii) (R, o) is a semi-hypergroup, (iii)
the multiplication is distributive with respect to the hyperoperation +. The
hyperrings were studied by many authors, for example see [6], [3], [17], [5]
and [19]. In [20] and [18] Vougiouklis defines the relation I' on hyperring as
follows: xI'y if and only if z,y € u, where u is a finite sum of finite products of
elements of R, in fact there exist n, k; € Nand z;; € R such that u = zn: lk_[ Tij-

i=1j=1

He proved that the quotient R/I'*, where I'* is the transitive closure oij, is a
ring and alsoI'* is the smallest equivalent relation on R such that the quotient
R/T* is a fundamental ring. The both @ and ® on R/T'™* are defined as follow:

Vz e T (x) + T*(y), 2I* (x) & T*(y) = T*(2);

Yz € I (z) o " (), 20" (2) © T (y) = I (2).
Let M be a non-empty subset of R. We say that M is a complete part if for
everyn €N,i=1,2 .. n,Vk; €N, ¥(z,..., 2i,) € R¥ we have:

n  k; n k;
ZHZUHM#@éZHZ”gM

i=1j=1 i=1j=1
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3. R-PARTS

Let U be the set of finite sums of finite products of elements of R and & be
a relation on Y. In this section first we generalize the notion of complete parts
by introducing the notion of R-parts and then we study R-closures.

Definition 3.1. Let R be a hyperring and U be the set of finite sum of finite
products of elements of R and R be a relation on U. For a non-empty subset
A of R we say:

(i) A is a left R-part of R with respect to U (or briefly is LR, -part) if for

n ki m ty
all 3 [1 zij and > 1] yij in U the following implication is valid:

i=1j=1 i=15=1

n k; m t; n ki m t;
(> Tl s NAF#02and2 Y7 [] yis2R1 30 [ 2] = >0 [] vi1C14;
i=1j=1 i=1j=1 i=1j=1 i=1j=1

(ii) A is a right R-part of R with respect to U (or briefly is RR ~part) if for
n ki m ty
all Y [1 zij and > 1] yij in U the following implication is valid:

=1 j=1 i=1j5=1
n ki n ki m i; m t;
i=1 j=1 i=1 j=1 i=1 j=1 i=1 j=1

(iii) A is a R-part of R with respect to U (or briefly is R, -part) if it is
LR, -part and RR,, -part.

Proposition 3.2. Let R be a relation on U ‘and R71 be the inverse of R then
(i) A is E?R;l—part if and only if it is RR,, -part;
(ii) A is R%;l-part if and only if it is LR, -part.

Definition 3.3. The intersection of LR, =parts (or RR,, -parts, R-parts) which
contain A is called LR, -closure (or RR,, -closure, R-closure) of A in R and it
will be denoted by LR, (A) (orRR,, (A), R, (A)).

From now on R is a hyperring, U is the set of finite sum of finite products
n ki
of elements of R, u € Y means u = Y [] x;; and A is a non-empty subset of

i=1j=1
R.
Proposition 3.4. For a non-empty subset A of R we have:
(1) ERG(A) = RR, (A);
(ii) RRH(A) = LR, (A).

Proof. Follows from Proposition 3.2. U

Lemma 3.5. For a non-empty subset A of R define:

U Gef — U gef —
AZ S RICIUXU | LR, (A) = A}andZA L IRICIUXU | RR, (A) = A}.
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If AZM # 0 ( resp. Z # 0), then ( ZU,O) ( resp. (ZZ’O)) is a

semigroup, where o is the opemtwn of Telatzon composition.

~

i

M3
’:l

u n ki
Proof. Suppose that R, R’ € AZ and (E H xij) €U x U are

z:lj:l
m  t; n ki n ki
given. Let > [] z;; (A # 0 and Z H Ro'1> I[ xij. So there ex-
i=1j=1 i=1j=1 i=1j=1
k  s; m  t; n k;
ists Z H 235 such that Z H Zii IRL > T i Z IT w11 Z H Zij-
i=1j=1 i=17=1 i=175=1 i=175=1 i=1j=
u k  s;
From Z H zij19t1 Z H z;; and RN € Z , we have Z IT 2zi; CA. Since
i=1j=1 = 1] 1 1=17=1

S; n k;
R € AZ and z H y”qu I1 25, > Il wiC

i=17=1 i=17=1 =1 j=1

O

Theorem 3.6. If R is a permutation of finite order in S,, (the symmetric group
on the set U), then the following are equivalent:

(i) A is LR, -part;

(ii) A is RR, -part;

(iii) A is R, -part.

Proof. (i)= (ii). For this reason suppose that 4 is LR, -part. So LR, (A) =

u

A and hence R € AZ . Since R is a permutation of finite order in S, ,

u u
— n : -1
(R) = {R" | n € N} is a subgroup of N E and so R™" € M E . Therefore

u
by Proposition 3.4 we have A = LR 1(4) = RR,(A), thus R € ZA and
hence A is RR,,-part.

Theorem 3.7. Suppose that RICI1U x U.
(i) We pose Kf%(A) = A and

KX (A)={z < R|3(u, v)e%,x€uandvﬂKf%(A)7é@},

n+1,R
if we consider K5(A) = n>1K£ (A), then K5(A) = LR, (A) and K5(A) is
the smallest LR, -part containing A;
(i) We pose KF%(A) = A and

KR (A)y={zrcR|3(v,u)eR,xcu andvﬂKf%(A) # 0},

n4+1,%
if we consider KX(A) = ”>1K773 (A), then KR (A) = RR, (A) and KX (A) is
the smallest RR,, -part containing A;
(iii) We pose K, ,(A) = A and
K, oxA)={zeR|3(uv) e RUR "z €uandvnK, ,(A)#0},
if Kp(A) = U, , K, 4(A), then K (A) = R, (A) and K (A) is the smallest
R, -part containing A.
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Proof. (i) It is necessary to prove:

(1) K5(A) is LR, -part,

(2) if ACB and B is LR, -part, then Kg(A)gB.

For the proof (1) suppose that v()K%(A) # 0 and ulR1v. Therefore there
exists n € N such that v Kﬁm (A) # 0, from which follows ulQlKﬁmR (A)1C1IKE(A).
Now we prove (2) by induction on n. We have Kf% (A)1 = 1A1C1B. Suppose
that Kf%(A)lng. We prove that Kilm(A)lQlB. If z € Kfﬂ)%(A), then
there exists (u,v) € U x U such that z € u, ulRlv and vﬂKf%(A) £ 0.
Therefore v B # () and hence z € u1C1B. So K~ (A)1C1B.

(ii) We have

SR

K3(A)=K- (4)

wyt
= LR 1(A), 4by part (i)
RR, (A),4by Proposition 3.4.

(iii) Follows from (i) and (ii). O

Proposition 3.8. Suppose that B is a non-empty subset of R and R is a
relation on U. Then we have:

(i) LR, (B) = U LR, (b);

beB

(i) RR,(B) = U RR,(b);
beB

(iir) R, (B) = U R, (b).
beB

Proof. (i) It is clear that for all b€ B, LR, (b)1C1LR,(B). By Theo-
rem 3.7(1), LR,(B) = U KCW(B) We follow the proposition by induction
n>1 .

onn. Forn =1, K5 (B) =B = |J{b} = U K-,(b). Supposing it is
' beB beB
true for n, we show that Kil)%(B)llegB Kil,m(b)' If 2 € KX _(B), then

nt1,R

there exists (u,v) € R such that z € u and vﬂKf%(B) # (. From this
it follows, by.the hypothesis of induction, v(( U K% (b)) # 0 and there-
beB

fore ¥’ € B exists such that vﬂKfm(b') #0. So z € Kfﬂ,%(b’) and hence

LR, (B)icl | LR, (b). O
beB

Theorem 3.9. Suppose that R1C1U x U. The relation Kaf (resp. K;f) on R
defined by:

leafly Sx e K»f(y)(x € K;j(y)),

where K5(y) = K5({y}) (resp. KX(y) = KX({y})) is a preorder. Further-
more if R is symmetric, then Kaf (resp. Kzf) is an equivalence relation.
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Proof. It is easy to see that Kaf is reflexive. Now suppose that leafly and
ylK£1z. So x € K5(y) and y € K5(2). By Theorem 3.7(i) we have K5(2) is
LR, -part thus K5 (y)CK%(z) and hence z € K5(2). Therefore K5 is preorder.
Now let & be symmetric. We prove that K af is symmetric as well. To this end
the following is premised:

(1) for all n > 2 and z € R, Kﬁm(Kf%(x)) = Kfﬂ’%(x);

(2) z e Kﬁﬁ(y) if and only if y € KfR(x)

We prove (1) by induction on n. Suppose that z € Kfﬁ (Kf% (x)) so there
exists (u,v) € R such that z € v and v(V KX, (x) # 0. Thus z € KX _(z). Let
K- (K- = K* _(z) so we have: ' '

R @) = K0 .
c c c c
ze€ K (K7 (7)) & 3(u,v) € Rz € u,onN K (K7 (2) # 0
c
& Iu,v) Rz eu,vnNKy  (v) #0

s zeK-, (o).

We also prove (2) by induction on n. It is clear that = € K~ _(y) if and
only if y € Kf% (). Suppose z € Kcm(y) if and only if y € Kf?R (:7:) Let = €
Kil)%(y) be éiven, so there exist (u,v) € R such that = € u and v N Kﬁﬁ(y) #
(). Therefore there exists b € v ﬂKLFR(y) and hence y € KfR(b) Since R is
symmetric and (u,v) € R, b € v and z € u[) K5, (&) implies that b € K~ _(z)
and hence y € KCR(Kf%(x)) = Kfﬂ’%(x). Similarly we can show if y €

K- (x), then x € KX (z). O

n+1,R nt1,R

Proposition 3.10. Let R be a relation on U and A be a non-empty subset of
the hyperring R. The following conditions are equivalent:

(i) A is a (RR,, -part) LR, -part of R;

(i) v € A, (x1K£512)21KE 1l =2 € A,

Proof. (i) = (ii) If # € A and z € R such that z1K%~1z, then there exists
(u,v) € R such that z € v andv N KEW(A) # ) for some n € N. Since A is a
LR,,-part by Theorem 3.7, Kﬁ%(A)lglA and so vN A # (. Therefore ulC1A4
and hence z € A.

(i) = (i) Let uN A # 0 and v1R1u. So there exists x € ANwu and z € u,
un Kf% () # 0. Now suppose that z € v is given. So

vIRlu = z € Kf% (x),4 because x € u
= 21K51x

= z € A, 15 because x € A.

Therefore v1C1A and hence A is LR,,-part of R. O
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4. RINGS DERIVED FROM HYPERRINGS

In this section we give the notion of (strongly) normal relation on U and
then we construct a ring from a hyperring.

Definition 4.1. Suppose that R1C1U x U.
(i) for all (z,y) € R? define the relation P on R by:

rlp, .y < [z =yl or 13(u,v) € N2 such that 1z € ul and 1y € v]

and p% . is the transitive closure of p, . ;
(i) for all (z,y) € R? define the relation Prp 0N R by:

rlp, vy < [v =yl or 13(v,u) € N2 such that 1z € ul and 1y € v]

and p7, . s the transitive closure of p_, _;
2 . .
(i) for all (z,y) € R* define the relation p,, on R by:

rlp,y & [x =yl or 13(u,v) € %US‘%*Q such that 1z € ul and ly € v]
and p, is the transitive closure of p,, .

Theorem 4.2. Suppose that R1C1U x U. For all (z,y) € R* we have:
(i) J;lKﬂfly if and only if x1p}  ly;
.. R . . *
(it) 1K F1y if and only if x1p},  1y.

Proof. (i) It is easy to see that p;%ngg. Converesly suppose that leﬂfly
so by Theorem 3.9 we have x € Kil’%(y) for some n € N. So there ex-
ists (u1,v1) € R such that x € uy and vy ﬂKL%(y) # () thus there ex-
ists 1 € vy ﬂKﬁm(y) and hence @lp, lzi. Since z1 € Kcm(y), there
exists (ug,v2) € R such that =1 € wug and vgﬂKf_lm(y) # 0. Therefore
z1lp, 1o, where zo € v (VKX (y). As a consequence we conclude that

n—1,R®
Ty € Up ﬂKfi(nilm(y) exists such that Tn-11p, ;1Tn. Thus we have,

:clpaﬁlfcllpﬂ)%lxgl . 1xn1pﬂmly.

From this follows K élglpz » and the proof is complete.
Similarly we have (ii). O

Proposition 4.3. Suppose that R is a permutation of finite order in S,,, then

pz,afe | p;‘e'

Proof. Since K% (y) is LR, -part by Theorem 3.6, K~(y) is RR,,-part and
hence nggKé. Analogously Kg{ng;?2 and so Ké = K;z. From this it follows
that p% = = pl.. ([l

Definition 4.4. If (R,+,0) is a hyperring and plC1R x R is an equivalence,
then we set:
Ap B < alplb,5Va € A,Vb € B,
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for all pairs (A, B) of non-empty subsets of R. The relation p is said to be
strongly regular to the left (resp. to the right) if (i) xlply = a + x pa+ Y
and (ii) xlply = aox paoy (resp. (i) xlply = x + a P y+a and (ii)
rlply = aox pao y), for all (z,y,a) € R3. p is called strongly reqular if it is
(i) strongly regular to the right and to the left and moreover (ii) there exists e
in R such that: p(x) = p(t), for allt € xoe(eow.

Definition 4.5. Let R be a hyperring, then

(i) a relation R on U is called normal if for all x € R, one has K5(z) =
K% (z),

(ii) a normal relation R on U is called strongly normal to the left (resp. to
the right) if p% . (resp. pJ, .. ) is strongly regular to the left (resp. to the right),

(i4) a normal relation R on U is called strongly normal if p}, is strongly
reqular.

Suppose that #1C1U x U. For every element x of a hyperring R, set:
PL"%( x) = J{vl | 1vlR1up, u, = 231 H Tij, T € Up};

)= U PL@UEE
Pi,m( x) = {y em | 1ylp:  1a}.

Theorem 4.6. Let R be a hyperring and R be a relation on U. The following
conditions are equivalent:

(i) P, I8 transitive;

(i) for every x € R, p  (x) = P, z(@);

(iii) for every x € R, P, . () is a LRy -part of R.

LR
Proof. (i) = (ii) For every pair (&, y) of elements of R we have:
y€p; ,(z) eylp] Jeeylp, lreye P, ()

(i) = (iii) Let (vyu) € Rsuchthat uNP, , (z) # 0 be given. Sounp}  (z) #
() and hence there exists 2 € Rsuch that z € uwand z € p% (), thus z € KE&(x),
by Theorem 4.2. On the other hand, z € K%(z), so u ﬂ'Kg(z) # () and hence
v1C1K%(2), because v1R1u and K=(z) is a LR, -part of R, by Theorem 3.7.
Now suppose that ¢ € v is an arbitrary element, thus t € K g(x) and hence
t1p% 1. Therefore t € p% (v) = P, ,(z) and so v1C1P, ,(z).

(111) (i) Let z,y and 2 in R be 'given such that xlpcymly and ylp, ,1z.
Since zlp, 1y, there exists (u,v) € R such that © € v and y € v. Therefore
vN P, . (y) # 0 and since P, ,(y) is a LR, -part, ulC1P, ,(y) and hence
z € P, ;,(y). We can see that P, ;,(y)1C1P, ,(2), because ylp, 1z and so by
above y € P, (2). Therefore z € P, ;,(z) and hence z1p,  12. O

Proposition 4.7. If R is a normal relation on U, then:
(i) R~ is a normal relation;
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(i) p% , = Py and p% s an equivalence relation.
Proof. The proof follows from Proposition 3.4 and Theorem 4.2. U

Theorem 4.8. Suppose that (R, +,0) is a hyperring and R is a strongly normal
relation on U. A ring structure turns out to be define on R/p} with respect to
the operations:

o (z) © o5 (y) = 0, (2), 2wherelz € x +y.
Py (z) © p(y) = p(2), 2wherelz € x 0 y.

Proof. We will prove that the operation @© is well defined. Let p} (zo) =
Py (w1) and p (yo) = p% (y1). It is necessary to verify that pZ (zo) © p% (yo) =
p:(z1) ® pL(y1). By hypothesis (m,n) € N2, (20,21, 2m) € R™HL and
(to,t1, ... tn) € R™1 exist such that

Ty = zolpwlzllpwlzgl - 12m_11p§nlzm =x

and
Yo — tolpmltllpmltgl . ]-tnfl]-p%]-tn = Y1

Since R is normal, for all u € z,_1+ts_1 and v.€ zs+ts, wherel < s < k and
k = min{m,n}, we have ulp}v. Therefore p} (z0)@p} (vo) = pj (21)®p} (t1) =
=05 (2x) © p* (tx) = 0% (arti) © Pl (brri), where k41 < k+1i < max{m,n}
and:
(1, thys) if 1k =m;

(akJr“ karl) {(Zk—i-i, yl) iflk = n.

Hence @ is well defined. Similarly the operation @ is well defined and Theorem
31 of [2] shows that (R/p},®).is a group. By strongly normality of R we
conclude that (R/p},®) is'a monoid with unit p¥ (e). The commutativity of
@ is related with the existence of the unit in multiplication. Since  is strong,
there exists e in R such that p(z) = p(t) for all t € x o e[)e o x which means

Py (e) is the unit of multiplication so we have:

[P () © pi(¥)] © [p(e) @ pL(e)] = (p%(z) © [pf(e) @ pL(e)]) @ (ph(y) ®
[Py (e)@py(e)]) = (pL(x) D oL () ® (p% (y) ® P% (v)) and also [p;( ) S Py, (y)]®
[Pk (e) @ pr(e)] = ([pL(2) © pL(y)] © pile) © ([P (x) @ ph(y)] © pL(e)) =
(P% () @ py (1)) @ (p3 (2) @ p% (v))-

So (p}, (= )69 P () @ (P (v) @ pL(y)) = (ph(z) © p%L(y) © (ph(x) © p%(y))

O

gives, pm( T) © p%(y) =p;(y) © p} (2).

Let (R,+,0) and (R',+,0’) be two hyperrings. We say that f: R — R’ is
a homomorphism if for every (z,y) € R? we have f(z +y) = f(z) +' f(y) and
f(@oy) = f(z)o f(y).
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Definition 4.9. Let R is a hyperring and R be a strongly normal relation on
U. If pr : R — R/p, be the canonical projection, we set wg = gogel(lR/p;e),
and called the heart of px.

Theorem 4.10. Let (R, +,0) is a hyperfield (i.e, (R,+,0) be a hyperring and
(R, 0) is a hypergroup) and B is a non-empty subset of R, then we have wpoB =
Bowy = ¢y (pr(B)).

Proof. Clearly ¢i'(pn(B)) = {x € R | 3b € B : pp(b) = pxn(z)}. Let
y € ¢ (pr(B)), thus for some b € B, pp(b) = px(y). Since (R,o) is a
hypergroup, u € R exists such that y € bou , s0 5 (y) = ¥R (b) ® ex(u). Since
(R/p%,®) is a group and ox(b) = n(y), we obtain px(u) = Lr/pr and so
u € gagel(lR/p;e) = wy. Therefore, ' (pr(B)) C B o ws.
Converesly if z € B o wsg, then pp(z) € pr(B) and so z € pu'(pr(B)).
It is proved that wp o B = ¢5' (pn(B)) by a similar way and we obtain
wgl(gam(B)) = wp o B = Bowg. |

Theorem 4.11. If (R, +,0) is a hyperfield and B is a non-empty subset of R,
then we have wg o B = Bowg = R, (B).

Proof. If pp(b) = pp(x) then z € R, (b). Therefore oy (ox(B)) = U R, (b) =
beB
R, (B). O

5. N-PARTS AND A, -HYPERRINGS

We recall that a K, hypergroup is-a hypergroup constructed from a hyper-
group (H,o) and a family {A(x)}zem of non-empty subsets that are mutually

disjoint. Put K, = |J A(z) and define the hyperoperation * on K, as fol-
zcH
lowing,

V(a,b) K2, 2a€ Alx),b € Aly),3axb:Z | ] Al
zE€xoy
(H, o) is a hypergroup if and only if (K, *) is a hypergroup. In this case K,
is said to be a K ,-hypergroup generated by H.

Now let (R, {,*) be a commutative hyperring, S, , r € R be a family of non-
empty sets indexed in R such that for all ri,79 € R, r1 £ 719, Spy (| Sy = 0.
We set A= S, and we define the hyperoperations W and ® in A in the
following way:

rER

V(z,y) € Spy X Spyy, xWYy = U Sy and xOy= U S

terifra UET]*T2

It is easy to see that the structure (A4,W,®) is a hyperring. The hyperring
(A, 0, ®) is called a A,-hyperring with suport A or A, -hyperring generated by
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R.

For all P € P*(R),let S(P)= U S..
zeP

Theorem 5.1. Let R be a relation onU. Then P is LR, -part of R if and only
if S(P) is LR, -part of A, where the relation R is defined as follows:

ti ki
zn: :L'”%zm: H Yij < U Sv3§fl U Su
i=1 j=1 i=1 j=1 "t m kg

vE Y Hxn ue > I yij

i=1j=1 i=1j=1

Proof. Let S(P) be a LR,,-part of A, and ([] 2, [] %) € R such that
=1 =1

m

H NP #0Dbegiven. So |J S,3R1 |J S, and we have,

= Y m
ve[] = ue I vi
i=1 i=1

HyiﬁP#(Z):HpEP, SuchthatpEHyi

i=1 i=1
= dp € P, such that S,1C1 U Sy

m
u€ [T y;
=1

= U S, NS(P)#0

we ] i
i=1

= U S,1CLS(P), because S(P) is a LR, — part.
veﬁ[l x;

Now suppose that ¢ € H xiis given. Then S;1C1S5(P) and so there ex-
ists ¢ € P such that S ﬂ S # . Therefore t = g and hence t € P, thus
H x;1C1 P For the proof of the converse implication let E H zi; (1S(P) #0

i=1 i=1j=1
and Z H o 111 zn: f_[ zi; be given. Therefore there exists z;; € A such that
for azll 11j<1z <m! z1 ;]j 1 < kj, zij € Sy,;. Suppose that u € U Sy, thus

n
u € Sy, for some yo € [] ;. Since u € S(P), then there exists y1 € P such
i=1

that u € S,,. Therefore S, NS,, # 0, which implies yo = y1 € [] 2;NP. Since
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s 1; n
Pis LR, -part of R and ) [] @j;1R1[] s, where t;; € Sy, forall 1 <i <s,
i=1 ’

i=1j=1
S l; S li
then > [[ #j;1C1P. So > [] tij = U SplCl J S, =SP). 0O
i=1;j=1 i=1j=1 s L ueP
we Il =};
i=1j=1

6. CONCLUSION

In this paper we introduce and analyze a generalization of the notion of a
complete part in a hyperring. We call this generalization Jt-part of a hyperring.
Several properties are investigated, such as the structure of R-closures of a
subset. This research can be continuated, for instance in the study of some
particular classes of hyperrings.
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