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1. Introduction

Algebraic structures play an important role in mathematics with wide applica-
tions in many disciplines such as theoretical physics, computer science, infor-
mation science and coding theory etc. The theory of algebraic hyperstructures
(or hypersystem) is a well established branch of classical algebraic theory. The
theory of hyperstructure was introduced by F. Marty [6] in 1934. He first studied
the hypergroups and analyzed their properties and then applied them to groups
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and rational algebraic functions. Nowadays there has been a remarkable growth
of hyperstructure theory. Many researchers have observed that the theory of hy-
perstructure has many applications in pure and applied science. In [2], P. Corsini
and V. Leoreanu have collected numerous applications of algebraic hyperstruc-
tures. The notion of multiplicative hyperring has been introduced by R. Rota [§]
in which the addition is a binary operation and multiplication is a binary hyper-
operation. M.A. Krasner also introduced the notion of hyperring, called Krasner
hyperring [4]. In a Krasner hyperring (R, +, -), ‘4’ is a binary hyperoperation and
‘" is a binary operation, in which the zero element is absorbing.

In 1971, W.G. Lister [5] introduced the notion of ternary ring and study
some important properties of it. According to W.G. Lister [5], a ternary ring is an
algebraic system consisting of a nonempty set R together with a binary operation,
called addition and a ternary multiplication, which forms a commutative group
relative to addition, a ternary semigroup relative to multiplication and left, right,
lateral distributive laws hold.

In 2014, J.R. Castillo and Jocelyn S. Paradero-Vilela [1] have introduced a
special kind of ternary hyperrings, called the Krasner ternary hyperring. In a
Krasner ternary hyperring (R, +,-), ‘+’ is a binary hyperoperation and ‘-’ is a
ternary multiplication.

In [11], we have studied the multiplicative ternary hyperrings. Our notion of
multiplicative ternary hyperring in this paper differs from the notion of Krasner
multiplicative ternary hyperring. In our multiplicative ternary hyperring (R, +, o),
‘+’ is a binary operation and ‘o’ is always a ternary hyper operation, in which the
zero element is an absorbing zero (i.e., Ogoxoy = xo0roy = xoyolr = {0} for all
x,y € R). We will introduce the notion of regular multiplicative ternary hyperring
and to give some characterization theorems for such ternary hyperrings. We prove
that if a multiplicative ternary hyperring R is regular, then for an hyperideal I of
R, both I and R/I are regular.

Conversely, if R is a multiplicative ternary hyperring and if there exists an
hyperideal I of R such that both [ and R/I are regular, then R is regular. We also
consider the idempotent hyperideals and prove that if a commutative multiplica-
tive ternary hyperring R is regular then every hyperideal I of R is idempotent
and conversely.

Finally, we consider the regular hyperideal and prove that a multiplicative
ternary hyperring is regular if and only if {0} is regular hyperideal of R.

2. Preliminaries

Definition 2.1. By a ternary hype roperation ‘o’ on a nonempty set H, we mean
a mapping o: H x H x H — P*(H), where P*(H) is the set of all nonempty
subsets of H. For x,y,z € H, the image of the element (x,y,2) € H x H x H
under the mapping ‘o’ will be denoted by = o y o z (which is called the ternary
hyperproduct of z,y, z).
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Definition 2.2. A multiplicative ternary hyperring (R, +, o) is an additive com-
mutative group (R, +) endowed with a ternary hyperoperation ‘o’ such that the
following conditions hold :

(i) (acboc)odoe=ao(bocod)oe=aobo(codoe);

(ii) (a+b)ocodCaocod+bocod,
ao(b+c)odCCaobod+aocod;
aobo(c+d) Caoboc+aobod;

(ili) (—a)oboc=ao(—-b)oc=aobo(—c)=—(aoboc) forall a,b,c € R;

(iv) Oroxoy =x00g0y =x0yo0r = {0g} for all z,y € R (absorbing property
of OR),

for all a,b,c,d,e € S. We remark here that, if the inclusions in (ii) are replaced
by equalities, then the multiplicative ternary hyperring is called a strongly dis-
tributive multiplicative ternary hyperring.

Definition 2.3. A multiplicative ternary hyperring (R, +, o) is called commuta-
tive if a1 0 ag 0 a3 = ao(1) © Go(2) © Go(3), Where o is a permutation of {1,2,3} for
all aq,as,a3 € R.

Definition 2.4. A nonempty finite subset ¢ = {(e;, fi)}7-, of R X R where R is
a multiplicative ternary hyperring is called a left (resp. lateral, right) identity set
of R if

n n n
for any a € R, aneiofioa (resp. aEZeioaofi, aGZaoeion)
i=1 i=1 i=1

An element e of a multiplicative ternary hyperring (R, +, o) is called a unital
element of Rif a € (eceoca)N(ecaoce)N(aceoe).

Definition 2.5. Let (S, +,0) and (5’, 4, 0) be two multiplicative ternary hyper-
rings. Then a mappingf : S — S’ is called a homomorphism(a good homomor-

phism) if f(a +b) = f(a) + f(b) and f(aoboc) C f(a)o f(b) o f(c) (resp.
flaoboc)= f(a)o f(b)o f(c)).

Definition 2.6. Let (R, +,0) be a multiplicative ternary hyperring. An additive
subgroup I of R is called

(i) a left hyperideal of Rif r,7" € R, = ror’ox C I, for all x € I,

(ii) a right hyperideal of R if r,r’' € R, = xoror’ C I, for all x € I;

(iii) a lateral hyperideal of Rif r,7" € R, = roxzor’ C I, for all z € I;

(iv) a two sided hyperideal of R if I is both a left and a right hyperideal of R;
)

(v) an hyperideal of R if I is a left, a right, and a lateral hyperideal of R.
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Based on the above definitions, we have the following resullts.

Remark 2.7. Let R be a multiplicative ternary hyperring. If I, J and K are
three hyperideals of R, then

[OJOK:U{Z CLiObiOCiICLiEI,biEJ,CiEK}
finite
is a hyperideal of R.

Remark 2.8. If (R, +,0) is a multiplicative ternary hyperring and a € R, then
(a) =aoRoR+na

(where n is an integer) is the right hyperideal of R generated by a.
Similarly if (R, +,0) is a multiplicative ternary hyperring and a € R, then
the following equations hold:

(@) =RoaoR+RoRoaoRoR+na
(where n is an integer) is the lateral hyperideal of R generated by a, and
(a)y =RoRoa+na
(where n is an integer) is the left hyperideal of R generated by a.

Remark 2.9. If (R, +, o) is a multiplicative ternary hyperring a € R with a unital
element e, then the following equation holds:

(a) =aoRoR

is the right hyperideal of R generated by a.
Similarly,
(a)m = RoaoR+RoRoaoRoR

is the lateral hyperideal of R generated by a. And
(a)y=RoRoa

is the left hyperideal of R generated by a.

3. Regular ternary hyperring

Definition 3.1. Let (R,+,0) be a multiplicative ternary hyperring. Then, an
element a € R is called a regular element if there exists an element x € R such
that a € a oz oaThe multiplicative ternary hyperring (R, +, o) is called regular if
all of its elements are regular.
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Example 3.2. [13] Let (R, +, ) be a regular ternary ring with a unital element e.
Let A be a subset of R containing e. Now we define a multiplicative ternary
hyperoperation ‘o’ on R as follows:

aoboc={a-z-b-y-c:x,y€ A}

Then (R,+,0) is a multiplicative ternary hyperring. We denote this ring by
(Ra,+,0). Let a € R4 = R. Since R is a regular ring, there exists an element
b € R such that aba = a. Now, we derive that

a=a-e-b-ecac{a-xz-b-y-a:x,yc A} =aoboa,

because e € A. Thus, we have shown that (R4, +,0) is a regular multiplicative
ternary hyperring.

Theorem 3.3. Let f be a homomorphism from a reqular multiplicative ternary
hyperring R onto a multiplicative ternary hyperring T'. Then T is a reqular ternary
hyperring. we observe that the homomorphic image of a reqular multiplicative
ternary hyperring s still a reqular multiplicative ternary hyperring.

Proof. The proof is obvious and hence we omit the proof. .

In the following proposition, we characterize the regular multiplicative ternary
hyperrings.

Proposition 3.4. A multiplicative ternary hyperring (R, +,0) is reqular if and
only if for each a € R, there exist x1,T9, Y1, Yo, 21, 20 € R such that

a€(aoxioxg)o(yioaoyy)o(z020a).

Proof. Let R be a regular multiplicative ternary hyperring and a € R. Then
there exists x € R such that a € a o x o a which implies that a € aozxoao
roa Caoxoaoxoaoxoa Caoxoaoxoaoxoaoxoa. Consequently,
a € (aoxqoxy)o(y;0aoys)o(z10290a) for some 1, X9, y1, Yo, 21, 22 € R. Conversely,
let @ an arbitrary element of a multiplicative ternary hyperring (R, +,0) and
a € (aoxio0xy)o(y10a0ys)o (2102 0a) for some 1, xs, Y1, Yo, 21, 22 € R. This
implies that @ € ao (x10x30y;10a0Yy021029)0a = a € ao soa for some
SE X1 0T0Y; 0a0Yy 0z 0 29. This proves that a and hence R is regular. "

It is noted that a left and a right hyperideal of a regular multiplicative ternary
hyperring may not be regular; however, for a lateral hyperideal of a regular mul-
tiplicative ternary hyperring, we have the following results.

Proposition 3.5. If I is a lateral hyperideal of a regular multiplicative ternary
hyperring, then I is reqular as a multiplicative ternary hyperring.

Proof. Let I be a lateral hyperideal of a multiplicative ternary hyperring R.
Let a € I. Since R is regular, there exists b € R such that a € aoboa C
(aocboa)oboa=ao(boaob)oa where boaobC I. Thus [ is regular. .
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Corollary 3.6. Fvery hyperideal of a reqular multiplicative ternary hyperring is
reqular as a multiplicative ternary hyperring.

Theorem 3.7. If I and J are regular hyperideals of a multiplicative ternary hyper-
ring (R,+,0), then I N J is reqular as a multiplicative ternary hyperring.

Proof. Obviously I N J is an hyperideal of R. Let a € I N.J. Then there exist
x € I and y € J such that a € aoxoa and a € aoyoa. we hence deduce
that a €aoxoa C (aoxoa)oro(aoyoa)=ao(xroaoxoaoy)oa Now,
xoaoxoaoy C INJ. Consequently, I NJ is regular as a multiplicative ternary
hyperring. .

Definition 3.8. [Proposition 3.8, [12]] Let (R, +,0) be a multiplicative ternary
hyperring and I be an hyperideal of R. Then the multiplicative ternary hyperring
R/I = {a+ 1 :a € R} is called a quotient multiplicative ternary hyperring of
(R,+,0) by I, where (a+ 1)+ (b+1)=(a+b)+ 1 and (a+1)o(b+1)o(c+1) =
{p+1:p€aoboc} for any a,b,c € R.

For the hyperideals in a multiplicative ternary hyperring, we have the fol-
lowing results.

Theorem 3.9. Let R be a reqular strongly distributive multiplicative ternary
hyperring and I an hyperideal of R. Then I (as a multiplicative ternary hyperring)
and the quotient multiplicative ternary hyperring R/I are reqular. Conversely, if
(R, +,0) is a multiplicative ternary hyperring and if there exists an hyperideal I
of R such that both I (as a multiplicative ternary hyperring) and R/I are regular,
then R is reqular.

Proof. The first part of the theorem follows directly from Proposition 3.5 and
Theorem 3.3, since R/I is a homomorphic image of R.

Conversely, suppose that R is a multiplicative ternary hyperring and there
exists an hyperideal I of R such that both I and R/I are regular. Let a € R.
Then a + I € R/I. Since R/I is regular, there exists an element b+ I € R/I
where b € R, such that a+ 71 € (a+I)o(b+1I)o(a+1I). Thena+1I=z+ 1 for
some z € aoboa. Since a+ [ = z+ I, again a — z € I. Since [ is regular

a—z€(a—z)oyo(a—z) for some y € I
=aoyoa—aoyoz—zoyoa+zo0yozx
Caoyoa—aoyoaoboa—aoboaoyoa+aoboaoyoaoboa

=ao(y—yoaob—boaoy+boaoyoaob)oa

ie,a—z€aosoaforsomesey—yoaob—boaoy+boaoyoaob. Thus
a—z=tforsomet € aosoa. Thena=t+zCaosoa+aoboa=ao(s+b)oa.
So a and hence R is regular. .

Theorem 3.10. [Theorem 3.18, [12]] Let I and J be two hyperideals of a multi-
plicative ternary hyperring (R,+,0). Then I/(INJ) = (I+J)/J.
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Theorem 3.11. Let (R,+,0) be a strongly distributive multiplicative ternary
hyperring and I and J are hyperideals of R as multiplicative ternary hyperring. If
I and J are regular, then I + J is reqular.

Proof. Since I and J are regular, by Theorem 3.7 I N J is regular. Again by
Theorem 3.9, I/(I N J) is regular. Since (I + J)/J is a homomorphic image of
I/(InJ)and so (I + J)/J is regular. Since J and (I + J)/J are regular, by
Theorem 3.9, the hyperideal I + J is regular. n

In the following theorems, we further investigate the properties of the multi-
plicative ternary hyperrings.

Theorem 3.12. Let (R,+,0) be a multiplicative ternary hyperring. Then the
following statements are equivalent:

(i) R is a regular multiplicative ternary hyperring;

(ii) For any right hyperideal I, lateral hyperideal J, and left hyperideal K of R,
loJoK=INJNK;

(iii) For a,b,c € R, {(a), o (b)m o (c); = {a), N (b)y N {C)i;
(iv) (a), o (a)m o {a); = (a), N {a), N (a);, for each element a € R.

Proof. (i) = (ii). Suppose that R is a regular multiplicative ternary hyperring.
Let I, J and K be a right hyperideal, a lateral hyperideal and a left hyperideal
of R respectively. Obviously o Jo K CINJNK (1). Nowletae INJNK.
Then we have a € a o x oa for some x € R. This implies that a € aoxoa C
(aczoa)o(xoaox)o(aoxoa) CToJoK. Thus we have INJNK CloJoK
(2). From (1) and (2), it follows that o Jo K =INJNK.

Clearly, (ii) = (iii) and (iii) = (iv).
(iv) = (i). Let a € R. Then a € (a), N {(a), N {(a); = {(a), o {(a),, o (a); =

(aoRoR+na)o(Roao R+ RoRoaoRoR+na)o(RoRoa+na) CaoRoai.e.
a € aoyoa for some y € R. Hence, we have proved that a and R are regular. =

Theorem 3.13. The following conditions on a multiplicative ternary hyperring
R are equivalent:

(i) R is regular,

(i) INJ =10 RoJ for every right hyperideal I and every left hyperideal J
of R,

(iii) Fora,b € R, (a), N (b); = (a), o Ro (b),

(iv) Fora € R, (a), N{a); = (a), o Ro (a);.



84 MD. SALIM,T.K. DUTTA, K.P. SHUM

Proof. Since R is a lateral hyperideal of itself, by (ii) of Theorem 3.12, (i) = (ii)
follows.

Clearly, (ii) = (iii) and (iii) = (iv).

(iv) = (i). Let a € R. Then a € (a), N {a);=(a), o Ro (a);=(a o Ro R+ na)
oRo(RoRoa+mna) CaoRoa. Thus a € ao Roa. Thus there exists an element
x € R such that a € aox oa. Hence, a and R are regular. n

Definition 3.14. An element a of a multiplicative ternary hyperring (R, +,0) is
called idempotent if a o a o a = a.

Definition 3.15. An hyperideal I of a multiplicative ternary hyperring (R, +, o)
is called idempotent if o[ oI = 1.

In the following theorem, we characterize the idempotent multiplicative ternary
hyperrings.

Theorem 3.16. Let (R, +,0) be a commutative multiplicative ternary hyperring.
Then R is reqular if and only if every hyperideal I of R is idempotent.

Proof. Let R be a regular multiplicative ternary hyperring and I be any hyper-
ideal of R. Then ool C RoRolI CI. Let a € I. Then there exists z € R
such that a € aoxoa C (aozoa)oroa=ao(roaox)oa C [olol. Thus
ICJlololandhence Iolol =1, i.e., I isidempotent.

Conversely, suppose that every hyperideal of R is idempotent. Let I, J and
K be three hyperideals of R. Obviously /o Jo K C INJN K. Again, we
have INJNK =(INJNK)o(INJNK)o(INJNK)C IoJoK. Thus
INJNK =10Jo K. Therefore, by Theorem 3.12, we have proved that R is a
regular multiplicative ternary hyperring. n

4. Regular hyperideal

Let (R,+,0) be a regular multiplicative ternary hyperring. Then for any right
hyperideal S, lateral hyperideal M and left hyperideal L we have So M o L =
SN MnN L. Hence, we have (0)+SoMo L =SNMnN L. Also for an hyperideal
T of R, we have T+ SoMoL=SNMNL..(1), where S is a right hyperideal
containing 7', M is a lateral hyperideal containing 7" and L is a left hyperideal
containing 7. Based on relation (1), we now give the following definition of a
regular hyperideal.

Definition 4.1. An hyperideal I of a multiplicative ternary hyperring (R, +, o)
is called a regular hyperideal of Rif I + So M o L = SN M N L for any right
hyperideal S D I, lateral hyperideal M O I and left hyperideal L D I.

Based on the above definition, we have the following propostions concerning
the regular hyperideals of a multipllicative ternary hyperrings.
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Proposition 4.2. Let (R,+,0) be a multiplicative ternary hyperring and I be
a regular hyperideal of R. If T 1is an hyperideal of R containing the regqular
hyperideal I, then T is also reqular.

Proof. Let S be a right hyperideal containing 7', M a lateral hyperideal contai-
ning 7" and L a left hyperideal containing 7. Then S DT D> I, M DT D I and
S DT D I. Since [ is regular, [+ SoMoL =SNMnNL. Now, we deduce
that T+ SoMoL DI+ SoMoL=SNMNL. Again, T C SNMNL
and SoMoL C SNMNL and hence T+ SoMoL C SN MnL. Thus
T+SoMoL=SNMnNL. Hence, we have shown that T is regular. u

Proposition 4.3. A multiplicative ternary hyperring (R, +,0) is a reqular multi-
plicative ternary hyperring if and only if (0) is a regular hyperideal of R.

Proof. (R,+,0) be a regular multiplicative ternary hyperring

& SoMoL=S5NMnNL for any right hyperideal S, lateral hyperideal M and
left hyperideal L of R (by Proposition 3.12)

< (0)+SoMoL = SNMNL for any right hyperideal (0) C S, lateral hyperideal
(0) € M and left hyperideal (0) C L

& (0) is a regular hyperideal of R. n

Corollary 4.4. Let (R, +,0) be a reqular multiplicative ternary hyperring and T
be an hyperideal of R. Then the hyperideal T is reqular.

Let N be the intersection of all nonzero hyperideals of R, N, the intersection
of all nonzero right hyperideals of R, N,, the intersection of all nonzero lateral
hyperideals of R and N; the intersection of all nonzero left hyperideals of R. If
N = {0}, then obviously we have N = N, = N,, = N, = (0).

Finally, we give some theorems related to regular multiplicative ternary hyper-
rings and their regular hyperideals.

Theorem 4.5. Let (R, +,0) be a multiplicative ternary hyperring and N = N, =
N, = N;. Then R is a reqular multiplicative ternary hyperring if and only if N
15 a reqular hyperideal of R.

Proof. Let R be a regular multiplicative ternary hyperring. If N = N, = N,,, =
N; = {0}, then the proof follows from Proposition 4.3. Hence, we may assume
that N = N, = N,, = N, # {0}. By Proposition 4.3, it follows that {0} is a
regular hyperideal of R. Now, {0} C N implies that N is a regular hyperideal
of R, by Proposition 4.2.

Conversely, let N be a regular hyperideal of R. Let S be a right hyperideal, M
a lateral hyperideal and L a left hyperideal of R. Then N=N, C S, N=N,, C M
and N = N; C L. Since N is a regular hyperideal of R, N+SoMoL = SNMNL.
Since N o No N is a right hyperideal of R, N =N, C NoNoN C SoMoL and
N+SoMolL=S0oMolL. Consequently, N+ SoMoL =S5NMnN L implies
that So M o L = SN M N L. Hence, from Theorem 3.12, it follows that R is a
regular multiplicative ternary hyperring. n
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Theorem 4.6. Let R be a multiplicative ternary hyperring and N = N, = N,,, =
N, # (0). Then R is regular multiplicative ternary hyperring if and only if every
nonzero hyperideals of R is regular.

Proof. Let R be a regular multiplicative ternary hyperring and / be a nonzero
hyperideal of R. Since R is regular, (0) is a regular hyperideal of R, by Proposition
4.3. Agai,n since I 2 (0), by Proposition 4.2, we see that I is a regular hyperideal
of R.

Conversely, assume that every nonzero hyperideals of R is regular and N =
N, = N,, = N; # (0). Then N is a regular hyperideal of R. Now, by Theorem
4.5, R is a regular ring. u

Lemma 4.7. Let (R, +,0) be a multiplicative ternary hyperring and I be an hyper-
ideal of R. Then, the following conditions are equivalent:

(i) (a), N {(a)m, N {a); = {(a), o (a),, o (a), for any a € R,

(ii) SNMNL=SoMolL, for any right hyperideal S, lateral hyperideal M and
left hyperideal L.

Proof. (i) = (ii) Let x € SNMNL. Now, z € (z),N{(x),,N{(x); = (x),0(x)mo(a)
by (i) € S o M o L. Therefore, we have SN M N L C S o Mo L. Obviously,
SoMoLCSNMNL. Hence SNMNL=SoMoL.

Obviously, (i) = (i) holds. .

Theorem 4.8. The following conditions are equivalent in a multiplicative ternary
hyperring (R, +,0).

(1) I is a regular hyperideal of R;
(ii) For a,b,c € R, I+ (a), o (b}, o {(c); = I + {(a), N {b),, N {c);
(iii) For each a € R, I + {a), o (a)y, o {a); =T + ({a), N {(a), N {a));

n n
(iv) Foreacha € R\I =1° a=xz+ E aop;0a0g;0a+ E 0T;05,040U;0V;0a,
i=1 i=1
for some x € I and p;, q;, i, s;, u;, v; € R.

Proof. (i) = (ii). Suppose that I is a regular hyperideal of R. For any a,b,c € R,
I C(I+{a).), ({+ (b)) and (I + (c);). Now, we deduce that

I+(a)r N (O)m N () © (I 4 (a)r) N (I + (b)) N (1 + (c))
=T+ (I+{a),)o(I+ (b)m)o (I+ {(c)) (since I is regular)
Cl+lolol+To(byy,ol+To(bypolcy+Iolo(cy+{a),olol
+(a)r o Lo (c)i+ (a)r 0 (D)m oL + (a)r o (b)m o {c)i S I+ (a)r o (b)m o (c)
Again (@), o (b)m © ()1 € (a)r N (D)m N (c):

I+ (a)r o (b)m o () © T+ (a)r N (0)m N (c)-
Hence I + (a), o (b),, o (¢); = I + (a), N {b),, N {c);.

implies that
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Obviously, (ii) = (iii).

(ili) = (iv). We first observe that (I + (a),), = I+ (a), = [+ (a), "NRNR =
I+(a),oRoR = (by Lemma 4.7) I+(aoRoR+na)oRoR C I4+aoRoR. Obviously,
I'+aoRoRC(I+{a),), and hence, (I 4+ (a),), = I +ao Ro R. Similarly, we
have (I + {(a)m)m = [+ Roao R+ RoRoaoRoR and (I +(a);); =+ RoRoa.

Now, we have

(@)r N {a)m O (@) © T+ L+ (a)r)r O T+ {@)m)m N L+ (a))s

=T+ {T+{(a))r oI+ {a)m)mo {I+ {(a)); (by Lemma 4.7)
=Il+({+aoRoR)o(I+RoaoR+RoRoaoRoR)o([+RoRoa)
Cl+(@aoRoRoRoaoRoRoRoa
+aoRoRoRoRoaoRoRoRoRoa)
Cl+aoRoaoRoa+aoRoRoaoRoRoa.

Since a € (a), N {(a)m, N {a);, there exist elements = € I and p;, ¢;, 14, Si, ui, v; € R
such that

a:x—i—Zaopioaoqioa+Zaonosioaouiovioa.
i=1 i=1
(iv) = (i). Let S,M and L be any right, lateral and left hyperideal of R
respectively such that S O I, M O I and L O I. Then, obviously, I + 5o M o
LCSn M N L. Again, let a € S N M N L. Then, by condition (iv), we have

a=2x+ E aop;oaoq;oa-+ E aor;os; oaou; ov;oa for some x € I and

=1 =1
n n

i, Gi, T4y Si, Ui, v; € R. Since E aop;0aoq;oa, E aor;os;oaou;ov;0a € SoMol.

i=1 i=1
a € [+SoMolL and hence SNMNL C I[4+SoMoL. Thus SNMMNL = I+SoMolL.
Consequently, I is a regular hyperideal. u
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