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1. INTRODUCTION

Study of hyperstructures was initiated by a French mathematician Marty [1] in the
year 1934 when he defined hypergroups based on the notion of hyperoperation at the 8"
Congress of Scandinavian Mathematicians. Since then a number of different algebraic
hyperstructures are being studied. In a non-empty set equipped with binary operation,
the composition of two elements is an element while in an algebraic hyperstructure the
composition of two elements yields a non-empty set. There are many researchers in
several countries who study hyperstructures and extend their contributions through re-
search articles and books. Corsini wrote many articles and books on different algebraic
hyperstructures [2-5]. He has given applications of hyperstructures in various subjects
like cryptography, coding theory, automata, probability, lattice theory, graph theory and
rough sets [1]. A book [6] on hyperrings is written by Davvaz and Leoreanu-Fotea in
2007 which gives detailed insight on fundamentals of hyperring theory. The notion of I'-
semigroup was first defined by Sen and Saha [7] as a suitable generalization of semigroup
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and ternary semigroup and thereafter many mathematicians began to study I'-semigroups,
extended and generalized many concepts and notions of semigroups to I'-semigroups [3].

The study of I'-semihypergroup was initiated by Davvaz et al. [9-11] as a generalization
of three algebraic structures semigroup, semihypergroup and I'-semigroup. They have
given many examples and studied I'-semihypergroups considering several notions. In this
paper the notions of primary I'-hyperideal and semiprimary I'-hyperideal are introduced
and studied along with regular I'-semihypergroups.

2. PRELIMINARIES

We begin with recalling some basic definitions and results from [10, 11] required for
our purpose. For further study reader is requested to refer [9, 12].

Definition 2.1. [9] Let H be a non-empty set and o : Hx H — p*(H) be a hyperopertion,
where p*(H) is the family of all non-empty subsets of H. The pair (H,o) is called a
hypergroupoid.

For any two non-empty subsets A and B of H and « € H,
AoB = U aob,Ao{zr}=Aoz and {x} o A=x0 A
acA,beB

Definition 2.2. [13] A hypergroupoid (H, o) is called a semihypergroup if for all a, b, c €
H we have, (aob)oc=ao(boc). In addition, if for every a € Hjao H = H = Hoa,
then (H, o) is called a hypergroup.

For more details of hypergroups, semihypergroups see [14].

Definition 2.3. [11] Let S and I' be two non-empty sets. Then S is called a I'-
semihypergroup if every v € T' is a hyperoperation on S, that is zyy C S for every
z,y € S, and for every o, 8 € I' and z,y, z € S we have the associative property

za(ypz) = (zay)Bz.
Let A and B be two non-empty subsets of .S and v € I', we denote the following:

AvB = U ayb.

ac€A,beEB
Also,
ATB =| J{ayb|a € A,b€ B and y €T},

A T-semihypergroup S is said to be commutative if for every x,y € S and v € I' we have

VY = yyx.
If (S, v) is a hypergroup for every v € " then S is called a T-hypergroup.

Example 2.4. [9] Let S = [0,1] and I' = N. For every z,y € S and v € I we define
v: S8 xS — ©*(S) by zyy = [O, %y} Then ~ is a hyperoperation on S and za(yfSz) =

[O, %} = (zay)Bz. This means that S is a I-semihypergroup.
Definition 2.5. [11] A non-empty subset A of I'-semihypergroup S is said to be a I'-

subsemihypergroup if ATA C Aie. ayb C A for every a,b € A and v €T
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Definition 2.6. [I1] A non-empty subset A of a I'-semihypergroup S is said to be a
left(right) I-hyperideal if STA C A (AI'S C A).

A is said to be a two sided I'-hyperideal or simply a I'-hyperideal if it is both left and
right I'-hyperideal.

S is called a left(right) simple T-semihypergroup if it has no proper left (right) I'-
hyperideal. S is said to be a simple I'-semihypergroup if it has no proper I'-hyperideal.

Example 2.7. In Example 2.4, let T = [0,¢] where ¢ € [0,1]. Then T is left (right)
I'-hyperideal of S.

Definition 2.8. [10] Let A be a non-empty subset of a I'-semihypergroup S. Then
intersection of all I'-hyperideals of S containing A is a I’-hyperideal of S generated by A,
and denoted by < A >.

Definition 2.9. [12] A T-hyperideal A of a I-semihypergroup S is said to be a principal
I-hyperideal if A is a I-hyperideal generated by single element a and is denoted by (a).

To study more examples on I'-semihypergroup and the notions of fundamental relations
on I'-semihypergroups, quotient I"-semihypergroups, right Noetherian I'-semihypergroups
etc. see [11].

3. PRIMARY AND SEMIPRIMARY ['-HYPERIDEAL IN A ['-SEMIHYPERGROUP

Anjaneyulu studied primary ideals in semigroups [15, 16]. In this section the notions
of primary and semiprimary I-hyperideals in I'-semihypergroups are introduced and few
results are proved. It is shown that if rad.(I) is a maximal I-hyperideal of S then
I is a semiprimary I'-hyperideal of S. The equivalence between prime, primary and
semiprimary I'-hyperideals is established. Finally it is proved that a I'-semihypergroup S
is semiprimary if and only if prime I'-hyperideals of S forms a chain under set inclusion.

Definition 3.1. [I1] A proper I-hyperideal P of a I'-semihypergroup S is said to be a
prime I-hyperideal if for every I’-hyperideal I, J of S IT'J C P implies I C P or J C P.
If a I'-semihypergroup S is commutative, then a proper I'-hyperideal P is prime if and
only if aI'b C P implies a € P or b € P, for any a,b € S.

Definition 3.2. [12] Let S be a I-semihypergroup. The prime radical P(S) (or rad.(5))
of S is the intersection of all prime ideals of S. If I is a I'-hyperideal of S, the prime
radical P(I) (or rad.(I)) of I is the intersection of all prime ideals containing I.

Definition 3.3. A T-hyperideal I of a I'-semihypergroup S is said to be a left primary
I-hyperideal if
a. rad.(I) is a prime I'-hyperideal.
b. For any two I-hyperideals A, B of S such that ATB C I and B ¢ I implies
that A C rad.(I).

Definition 3.4. A I'-hyperideal I of a I'-semihypergroup S is said to be a right primary
I-hyperideal if
a. rad.(I) is a prime I'-hyperideal.
b. For any two I-hyperideals A, B of S such that ATB C I and A ¢ I implies
that B C rad.(I).
A T-hyperideal [ is said to be a primary I'-hyperideal if I is both left primary and right
primary I'-hyperideal of S.
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Remark 3.5. A left primary I'-hyperideal of a I'-semihypergroup S need not be a right
primary and vice-versa.

Example 3.6. Let S = {z,y,z} and ' = {a, §}. Define the hyperoperation o on S as
follows:

ol|x y z
T | x x x
y | x x z
z |z {z,y} {x,z}

Now define a map S x ' x S — p*(5) as ayb =aob for every a,b € S and v € T'. Then
S is a I'-semihypergroup whose ideals are {z}, {z,y} and {z,y, 2} of which {z} is a left
primary I-hyperideal but not right primary whereas {z,y} is a primary I-hyperideal of
S.

It is now left for readers to find example of a right primary I'-hyperideal which is not left
primary.

Remark 3.7. A prime I'-hyperideal is primary.

In the next two results, the equivalent conditions of statements (b) of Definition 3.3
and Definition 3.4 are given.

Theorem 3.8. A I'-hyperideal I of a T'-semihypergroup S satisfies condition (b) of Def-
inition 3.3 if and only if for non-empty subsets A and B of S, (A)T(B) C I and B¢ I
implies that A C rad.(I).

Proof. Suppose that I satisfies condition (b) of Definition 3.3 and A, B are two non-empty
subsets of S such that (A) T' (B) C I with B ¢ I. This implies that (B) ¢ I hence by
hypothesis (A) C rad.(I). Therefore A C rad.(I).

Conversely let J and K be two I-hyperideals of S such that JTK C [ and K ¢ I. If
J € rad.(I) then there exists an element a € J such that a ¢ rad.(I). Also K ¢ I implies
there is an element b € K such that b ¢ I. Now (a)I'(b) C JT'K C I and b ¢ I implies
a € rad.(I), a contradiction. Hence J C rad.(I). L]

Theorem 3.9. A T'-hyperideal I of a T'-semihypergroup S satisfies condition (b) of Def-
inition 3.4 if and only if for non-empty subsets A and B of S, (A)T(B) C Tand A € I
implies that B C rad.(I).

Proof. Similar to the proof of Theorem 3.8. [

Definition 3.10. A I'-hyperideal I of a I'-semihypergroup S is said to be a semiprimary
I-hyperideal if rad.(I) is a prime I-hyperideal of S.

In general, a I'-hyperideal need not be semiprimary. Following is the result which gives
a condition under which I'-hyperideal becomes semiprimary.

Theorem 3.11. Let S be a I'-semihypergroup and I be a T'-hyperideal of S. If rad.(I) is
a mazimal T-hyperideal of S then I is semiprimary U-hyperideal of S.

Proof. If rad.(I) is a maximal I-hyperideal of S then it must be a proper subset of S.
Hence there exists a proper prime I’-hyperideal P of S containing I. Now rad.(I) C P C S
and rad.(I) is maximal hence P = rad.(I). Thus rad.(I) is a prime I’-hyperideal. L]
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Definition 3.12. [17] A proper I'-hyperideal I of a I'-semihypergroup S is said to be a
partially semiprime I'-hyperideal if for a non-empty subset A of S, AT'ST'A C I implies
that A C I.

Theorem 3.13. [18] A T'-hyperideal Q of a T'-semihypergroup S is partially semiprime if
and only if rad.(Q) = Q.

In the following reuslt the equivalence between a prime [-hyperideal, primary I'-
hyperideal and a semiprimary I'-hyperideal is established given that the I'-hyperideal
under consideration is partially semiprime.

Proposition 3.14. Let I be a partially semiprime I'-hyperideal of a T'-semihypergroup S.
If any one of the following statements are true then so are the others.

a. I is a prime I'-hyperideal.
b. Iis a primary I'-hyperideal.
c. Iis a semiprimary I'-hyperideal.

Proof. Straightforward. [

Definition 3.15. If every I'-hyperideal of a I'-semihypergroup S is semiprimary then S
is said to be a semiprimary I'-semihypergroup.

Following is the characterization of semiprimary I'-semihypergroups.

Theorem 3.16. A I'-semihypergroup S is semiprimary if and only if prime I'-hyperideals
of S form a chain under set inclusion.

Proof. Suppose that S is a semiprimary I'-semihypergroup and I, J are two prime I'-
hyperideals of S. Asrad.(INJ) = rad.(I)Nrad.(J) = INJ, Theorem 3.13 implies that IN.J
is a partially semiprime I'-hyperideal of S. Since S is a semiprimary I'-semihypergroup,
by Proposition 3.14 I N J is a prime I'-hyperideal of S. If neither I C J nor J C I,
then there would exist @ € I\ J and b € J \ I such that (a)I'(b) C IT'J C ITS C I
and (a)I'(b) C IT'J C STJ C J. Thus (a)I'(b) C I N J implies a € (a) C INJ or
b e (b) C INJ, acontradiction. Hence either I C J or J C I. Tt means that prime
I-hyperideals of S form a chain under set inclusion. Conversely assume that prime I'-
hyperideals of S form a chain under set inclusion. Let I be a I'-hyperideal of S and
rad.(I) = (,ca Pa where P, is a prime I'-hyperideal of S containing I for each a. By

assumption P,y C P, C Py, -+ . This implies that rad.(I) = P,, for some oy € A.
Thus rad.(I) is a prime I-hyperideal of S. Therefore I is a semiprimary I-hyperideal of
S and S is a semiprimary I'-semihypergroup. n

4. REGULAR ['-SEMIHYPERGROUPS

This section deals with regular sets in I'-semihypergroups, regular elements and regular
I-hypergroups with several examples. It is proved that every regular I'-hypergroup is a
I'-hypergroup but not conversely. The notion of inverse subset is defined and it is proved
that a regular set has an inverse set. Characterization for an element a to be regular and
characterization of regular I'-semihypergroups are established.

Definition 4.1. A subset A of a I'-semihypergroup S is said to be regular if A C
AT'1BT'5 A for some I'1,I's CT"and B C S.
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A singleton set {a} or simply an element a of a I'-semihypergroup S is said to be
regular if @ € al'y Bl'ya for some I'1,Ts C T and B C S where al'yBT2a = {2z | z €
aabfa,a € T1,b € B, B € Ty}

A T'-semihypergroup S is said to be regular if every element of S is regular.

Example 4.2. Consider the following sets:

S:{[x y] |x,y,z,we]R}
z w

I={zz€Z}

Aa—{ﬁf(il|%w€Rﬂ€F}

Define hyperoperation SxI'x S — P*(S) as MaN — MALN foral M, N € Sand o € T.
Because matrix multiplication is associative we have M a(NSP) = (MaN)SP and hence

S is I'-semihypergroup. Also M [1 0 vt | 0 M = M hence M € MaM~*aM

and

0 1 0 1
and the invertible matrix M is a regular element of S with o =1 € I". The collection of
all invertible matrices from the set S forms a regular set of S.

Definition 4.3. An element a of a I'-semihypergroup S is said to be a left (right)
identity of S if s € aas (s € saa) for all s € S and o € T

An element a of a I'-semihypergroup is said to be a two sided identity or simply an
tdentity if a is both left and right identity, i.e. s € aas N saa for all s € S and o € T.
We denote identity element of a I'- semihypergroup by 1 or e.

Example 4.4. Let S = {a,b,¢,d} and I" = {«, 5}. Define a hyperoperation o on S as
follows:

b c d
{a,b} {a,c} {a,d}
{a,b} {a,c} {a,d}

b c d

b c d

LO T Q|0
Q@ Q 2 Q|2

Define a mapping S x I' x S — p*(S) by vy = x oy for every x,y € S and v € T'. Then
S is a I'-semihypergroup. Observe that each element of S is left identity of S but .S does
not have a right identity.

Example 4.5. Let S = {z,y} and I = {a, 5} defined as follows:

« x Y B z Yy
z | {z,y} {z,y} z [ {z} {y}
y [ {z,y} {=,y} y | {y} {=}

Then S is a I'-semihypergroup and z is a two sided identity of S.

Definition 4.6. An element b of a I'-semihypergroup S is said to be an «a-inverse of an
element « if there exists an identity element e of S such that e € aab N baa.
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Element b is said to be a I'-inverse of an element a if for every a € T" there exists an
identity e of S such that e € aab N baa, that is e € al'b N bl'a. We denote I'-inverse of a
by a1

Definition 4.7. A I'-semihypergroup S is said to be a regular I'-hypergroup or simply
r-I-hypergroup if it has an identity e and for each & € S there exists a I'-inverse = ! of
zin S.

Example 4.8. Consider a set of two elements S = {a,b} and set of hyperoperations
I' = {a, 8} defined as follows:

« a b Bla b
a a b ala b
b |{a,b} {a,b} b|b a

Then a is two sided identity , inverse of a is a and inverse of b is b hence S is a regular
I'-hypergroup.

Example 4.9. Let S = {a,b,¢,d} and T = {a, 8} define the hyperoperations as follows.

« a b c d 153 a b c d
a | {a,b} {b,c} {c,d} {a,d} a | {bc}t {c,d} {a,d} {a,b}
b | {b,c} {c,d} {a,d} {a,b} b|{c,d} {a,d} {a,b} {b,c}
c | {e,d} {a,d} {a,b} {b,c} ¢ | {a,d} {a,b} {b,c} {cd}
d | {a,d} {a,b} {b,c} {cd} d | {a,b} {b,c} {ec,d} {a,d}
Here d is a I-identity a=! = ¢,b7! = b,c™! = a,d”! = d and S is a regular I'-
hypergroup.

Example 4.10. Let S = {0,1} and I" = {«, 5} and the operations are defined as follows:

al 0 1 BT0 1
0{0, 1} {0, 1} 00 1
1{{0,1} {o,1} 1{1 0

Then S is a regular I'-hypergroup.

Proposition 4.11. FEvery reqular I'-hypergroup is a T'-hypergroup.
Proof. Straightforward. [
Converse of above Proposition need not be true.

Example 4.12. Let S = {0,1} and T = {«, 8,7} defined as follows:

al 0 1 BT 0 1 v~ 0 1
0] {1} {o} 01]{0, 1} {0, 1} 0{o} {1}
1 {o} {1} 1]{0,1} {0, 1} 1] {1y {0}

Here S is a I-hypergroup but it does not have I'-identity hence it is not a regular I'-
hypergroup.
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Definition 4.13. An element a of I'-semihypergroup S is said to be an a-idempotent if
a € aaa. An element a of I'- semihypergroup S is said to be a I'-idempotent or simply
idempotent if a € aaa for all a € T i.e. a € al'a.

Definition 4.14. A I'-semihypergroup S is said to be an idempotent I'-semihypergroup
if every element in S is a I'-idempotent.

Definition 4.15. A non-empty subset A of a I'-semihypergroup S is said to be a I'-
idempotent subset of S if A C AT'A.

Example 4.16. In Example 4.5, z is a-idempotent as well as -idempotent hence x
is I'-idempotent whereas y is only a-idempotent. In Example 4.4 each element is I'-
idempotent, hence S there is a I'-semihypergroup. In Example 4.12 S has neither a
left(right) identity nor a I'-idempotent element.

Example 4.17. Let S = {0,1} and I" = {«, 8} be defined as follows:

al 0 1 BT 0 1
0] {0} {0, 1} 040, 1} {0, 1}
1]{01} {0,1} 11{{o,1} {o, 1}

S has two two-sided identities and both of them are I'-idempotent.

Proposition 4.18. Let S be a I'-semihypergroup and A be an idempotent subset in S then
AT A is a I'-subsemihypergroup of S if and only if ATATA = AT A.

Proof. Let A be an idempotent subset of a I'-semihypergroup S. If AT'A is a I'-subsemihy-
pergroup of S then for x € AT'A we have, ATz C AT(ATA) C (ATA)I(ATA) C
(AT'A). Hence ATATA C AT'A and A C AT A implies that ATA C ATAT A. There-
fore ATAT'A = AT'A. Conversely, assume that ATAT'A = AT'A and let z,y € AT'A. Then
2Ty C (ATA)T(AT'A) = (ATATA)TA = (ATA)TA = ATAT'A = AT A. m

Definition 4.19. Let A be a non-empty subset of a I'-semihypergroup S. A subset B of
S is said to an inverse subset of Ain S if A C AI'1BI'3A and B C BI'yAI'1 B.

In the following result it is proved that every regular subset of a I'-semihypergroup has
an inverse subset.

Proposition 4.20. Let S be a I'-semihypergroup. If A is regular then it has an inverse
subset.

Proof. Let a subset A of a I'-semihypergroup S be regular then there exist subsets I'y, 'y
of ' and B C S such that A C AI'yBI'sA. Let E = BI';AT'1B, then A C AI'1BI',A C
AFlBFg(AFlBFgA) = AFlEFQA AlbO E = BFQAFlB g BFQ(AFlBFQA)FlB =
(BFQAFlB)FQAFlB Q (BFQAFlB)FQA Fl(BFQAF1B> = EFQAFlE Thus F is an in-
verse subset of A in S. [

Following is the characterization of a regular element in the I'- semihypergroup using
the notion of idempotent set.

Proposition 4.21. In a I'-semihypergroup S an element a is reqular if and only if there
exists an idempotent set A C S such that a € al'A and STa = ST A.



On Primary and Regular I"-Semihypergroups 319

Proof. Let a be a regular element of a I'-semihypergroup S, that is a € aabfSa for some
a,f € ' and b € S. Consider the set A = bl'a. As A C bI'a C (bl'a)I'(bI'a) = AT'A,
A is an idempotent subset of S. Also a € aabfa C al'(bI'a) = al'A. Now STa C
STal’A C STA C STbl'a C STa. That is, STa C STA C STa therefore ST'a = ST A.
Conversely, assume that S has an idempotent set A and an element a such that a € al'A
and STa = STA. Asa € al'A C al’'ATA C al'ST A = al'STa., implies that there exist
a,p €I and b € S such that a € aabfa. Hence a is regular. m

In general, in a I'-semihypergroup S, I-hyperideal of a I'-hyperideal need not be a
[-hyperideal of S. We have proved in the next result that this holds when S is a regular
I'-semihypergroup.

Theorem 4.22. Let S be a I'-semihypergroup and I be a I'-hyperideal of S. If S is regular
then I is reqular and any I'-hyperideal J of I is a I'-hyperideal of S.

Proof. Let S be a regular I'-semihypergroup and I be a I’-hyperideal of S. Consider
A ={a} C I, by Proposition 4.20 A has an inverse set B in S such that a € AT'; BT'sA
and B C BI'2yAI''B C STIT'1B C I. That is a € al'yBI'sa where B C I and I'1,I's C T.
Therefore I C IT'1BI'sI, B C I, hence [ is regular.

Let J be a I'-hyperideal of I,a € J;s € S then al'S C I. For = € al'S there exist
y € I,a, 8 € T such that z € zayBx. Let D be the collection of such y's then al'S C
(aI'S)aDB(al'S) C al'(STI)I'T C o'l C JT'I C J. That is, for all a € J,al'S C J. Hence
JI'S C J. Similarly, STa C I and ST'J C J. Therefore J is I'-hyperideal of S. n

Now we present the extremely useful characterization of regular I'- semihypergroups
in terms of one-sided I'-hyperideals.

Theorem 4.23. S is a reqular I'-semihypergroup if and only if for any left I'-hyperideal
I and for any right T'-hyperideal J of S, INJ = JI'I.

Proof. Let I and J be the left and right I'-hyperideals of a regular I'- semihypergroup S
respectively. Then JI'T C JNI. Also for x € INJ there exist « € ',y € S and g € T" such
that z € zayBx C JI'I. That is, INJ C JI'T hence I N J = JI'I. Conversely, assume
that for any left I'-hyperideal I and for any right I'-hyperideal J of S, I NJ = JI'I.
Let a € S and set A = STa then A is a left I-hyperideal of S. Let I = {a} U A then
STI C ST({a} UA) C ST{a} USTA = AUSTA C A C I. Therefore [ is a left I'-
hyperideal of S containing {a}. Let B = aI'S then B is a right I-hyperideal of S and
J = BU{a} is a right I'-hyperideal of S containing {a}. Now I = I NS = STI C A.
Similarly J =5SNJ =JI'SC B. Thusac INJ C ANB C BI'A C al'STa. Hence there
exists an a € I';s € S, 3 € T such that a € aasfa. It means that an element a € S is a
regular element of S. Since a was arbitrary we conclude that S is regular. ]

In the next result it is proved that every one-sided I'-hyperideal in a regular I'-
semihypergroup S are idempotent.

Theorem 4.24. Let I be a one sided I'-hyperideal in a reqular I'-semihyp-ergroup S. Then
I = IT1 and hence all one sided I'-hyperideals in a I'-semihypergroup S are idempotent.

Proof. Let I be a left I'-hyperideal of a regular I'-semihypergroup S and = € I. Then
x € S and S is regular, hence there exist « € ',y € 5,5 € T such that x € zayfx =
za(yPfz) C xal C ITI. That is, x € ITI for all x € I so I C IT'I. Since I is a
left I'-hyperideal of S we see that IT'] C I. Therefore IT'l = I. Similarly, for a right
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I-hyperideal J of S we have J = JI'J. Hence all one sided I'-hyperideals I of S are
idempotent. L]

Lemma 4.25. [11] Let S be a T'-semihypergroup. If A is a non-empty subset of S, then
(A) = AUATSUSTAUSTATS.

Following is the result which states the usefulness of idempotent subsets of a T'-
semihypergroup S.

Theorem 4.26. Let S be a regular I'-semihypergroup. Then every principal T'-hyperideal
of S is generated by an idempotent subset of S.

Proof. Let S be a regular I'-semihypergroup and (x) be a principal T'- hyperideal of S.
As x € S and S is regular, there exist a € I';y € S, € I such that z € zaySz. Let
zay = A then © € Az C AT'S C (A) by Lemma 4.25 and A = zay C zI'S C (z). Thus
x € (A) and A C (z), this implies that (A) = (x). Moreover, A = zay C (zayfz)ay =
(ray)p(zray) C AT'A therefore A is idempotent. L]

Definition 4.27. A T'-semihypergroup S is said to be a left regular (right regular) if
for any element x € S there exist a, 8 € I' and y € S such that = € yazfz(r € xaxPy).
S is said to be intra regular if for every element = € S there exists a, 3,7 € I' and
y,z € S such that z € yaxfryz.

Remark 4.28. A left (right) regular I'-semihyperroup is intra regular.

Theorem 4.29. Let S be a I'-semihypergroup. Then the following statements hold:
(1) S is left regular if and only if for every left T'-hyperideal I of S, al'a C I implies
a€l foralla € S.
(2) S is right reqular if and only if for every right T-hyperideal I of S, al'a C I
implies a € I for all a € S.
(8) S is intra regular if and only for every two sided T'-hyperideal I of S , al'a C T
implies a € I for all a € S.

Proof. (1) Let I be a left T-hyperideal of a left regular I'-semihyperg-roup S. Sup-
pose that for a € S, al'a C I. There exists x € S such that a € zaafa C I implies
that a € I. To prove the converse let a € S. Then STa is a left I'-hyperideal and
al'a C STa implies that a € STa, by assumption. Similarly, ST'STa is a left
I-hyperideal of S. As al'a C STal'a, a € STal'a. Hence there exists z € S and
a, B € I such that a € xaafBa. Therefor S is left regular.

(2) On the similar lines as that of proof (1).

(3) Let K be a two sided I’-hyperideal of an intra regular I'-semihype-rgroup S
and for a € S, al'a C K. There exist o, 3,7 € S,xz,y € S such that a €
zaafayy C ST(al'a)T'S C STKT'S C K. Therefore a € K. Conversely, assume
that for any two sided I'-hyperideal K of S and for a € S, al'a C K implies
a € K. We know that STal'al'S is a two sided I'-hyperideal of S, we have for
a € S,al'a C STa and al'a C al'S. Therefore (al'a)T'(al'a) C STal'al'S. It means
that for x € al'a,zT'z C STal'al'S. As STal'al'S is a two sided I'-hyperideal, we
have z € ST'al'al'S for all x € al'a. Hence al'a C STal’'al'S and a € STal'al’S.
It implies that there exist o, 8,y € I, and x,y € S such that a € zaafa~yy for all
a € S. Therefore S is intra regular.

m
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5. CONCLUSION

In this paper the notions of primary and semiprimary I'’-hyperideals are introduced
and few results are proved. We defined and studied regular set in I'-semihypergroup
and regular I'-hypergroup with several examples. The notion of inverse subset in a I'-
semihypergroup is defined and it is proved that a regular set has an inverse set. One
can extend this study to various ordered and unordered hyperstructures like hyper-
ring and semihyperring and find inverse of regular subsets considering several examples.
Characterization of an element a to be regular and and characterization of regular I'-
semihypergroups are established.
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