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ABSTRACT
This paper deals with a class of algebraic hyperstructures called ternary

semihypergroups, which are a generalization of ternary semigroups. In this paper we
introduce some special classes of hyperideals in ternary semihypergroups. We
introduce the notions of pure hyperideals, weakly pure hyperideals, purely and
purely prime hyperideds and study some properties of them in ternary
semihypergroups and weakly regular ternary semihypergroups. The collection of all
proper purely prime hyperideals of a ternary semihypergroup with zero is
topol ogi zed.

1. INTRODUCTION AND PRELIMINARIES

Algebraic structures play a prominent role in mathematics with wide ranging
applications in many disciplines such as theoretical physics, computer sciences,
control engineering, information sciences, coding theory etc. Ternary algebraic
operations were considered in the 19th century by several mathematicians such as
Cayley [1] and later it was generalized by Kapranov, et al. in 1990 [2]. Ternary
structures and their generalization, the so-called n -ary structures, raise certain
hopes in view of their possible applications in physics and other sciences. Ternary
semigroups are universal algebras with one associative operation. The theory of
ternary algebraic system was introduced by D. H. Lehmer [3] in 1932. He
investigated certain agebraic systems called triplexes which turn out to be
commutative ternary groups. The notion of ternary semigroups was introduced by S.
Banach (cf. [4]). He showed by an example that a ternary semigroup does not
necessary reduce to an ordinary semigroup. In 1965, Sioson [5] studied ideal theory
in ternary semigroups. In [6, 7] Dudek et. al. studied the ideas in n -ary
semigroups. In 1995, Dixit and Dewan [8] introduced and studied some properties
of ideals and quasi-(bi-) idealsin ternary semigroups.
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Hyperstructure theory was introduced in 1934, when F. Marty [9] defined
hypergroups based on the notion of hyperoperation, began to anayze their
properties and applied them to groups. Algebraic hyperstructures are a suitable
generalization of classical algebraic structures. In the following decades and
nowadays, a number of different hyperstructures are widely studied from the
theoretical point of view and for their applications to many subjects of pure and
applied mathematics.. In a classical agebraic structure the composition of two
elements is an element, while in an algebraic hyperstructure, the composition of two
elementsisa set.

Ternary semihypergroups are agebraic structures with one associative
hyperoperation and they are a particular case of an n-ary semihypergroup (N -
semihypergroup) for N = 3 (cf. [10-14]). Recently, Hila, Davvaz and €et. a. [15-17]
introduced and studied some classes of hyperidealsin ternary semihypergroups. The
main purpose of this paper is to introduce some other specia classes of hyperideals
in ternary semihypergroups. We introduce the notions of pure hyperideals, weakly
pure hyperideals, purely and purely prime hyperideals and study some properties of
them in ternary semihypergroups and weakly regular ternary semihypergroups. The
collection of al proper purely prime hyperideas of a ternary semihypergroup with
zero istopol ogized.

Recall first the basic terms and definitions from the hyperstructure theory.

Definition 1.1 Amap o:H” H® P (H) is called hyperoperation or join operation
ontheset H, where H is a nonempty set and P (H) =P(H)\{A denotes the set
of all nonempty subsetsof H .

Definition 1.2 A hyperstructure is called the pair (He) where o is a
hyperoperation on the set H.

Definition 1.3 A hyperstructure (H,o) is called a semihypergroup if for all
XY,z H, (xoy)oz=Xo(yoZ), whichmeansthat | Juoz= [ Jxov.
ul xoy Wl yoz
It xXi H and f 2 ABI H, then AcB= [ J acb,Aox=Ac{x and
a Ab B

XoB={x}-B.
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Definition 1.4 A non-empty subset B of a semihypergroup H is called a sub-
semihypergroup of H if BoBi B and H is called in this case super-
semihypergroup of B.

Definition 1.5 Let (H,°) be a semihypergroup. Then H iscalled a hypergroup if it
satisfies the reproduction axiom, for all al H,aocH=Hoa=H.

Definition 1.6 Amap f :H” H” H ® P (H) is called ternary hyperoperation
ontheset H, where H is a nonempty set and P (H) =P(H)\{A denotes the set
of all nonempty subsetsof H .

Definition 1.7 A ternary hypergroupoid is called the pair (H, f) where f is a
ternary hyperoperation onthe set H .

If A B,C arenonempty subsetsof H , then we define

f(ABC)= [J f(abc).

d AbBdC
Definition 1.8 A ternary hypergroupoid (H, f) is called a ternary semihypergroup
if for all &,a,,....a1 H, wehave

f(f(aa,a).a,a) = f(a, f(a,a,a,).2) = f(a,a, f(a,a,a)). (*)

Sincethe set { X} can be identified with the element X, any ternary semigroup
is a ternary semihypergroup. It is clear that due to associative law in ternary
semihypergroup (H, f), for any dements X, X,,...,X,,,1 H and positive integers
m,n with mM£ n, one may write

F O X0 Xonet) = F OG- X Xt Xr - %ona) =
F O ey TOF (s Xz s X2 )s Xpes Xipea ) e ees Xonag ) -

Definition 1.9 Let (H, f) be a ternary semihypergroup. Then H is called a
ternary hypergroupif " a,b,cT H, $x,y,z1 H suchthat

cl f(xab)Cf(aybCf(abz).
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Definition 1.10 Let (H, f) be aternary semihypergroup and T a nonempty subset
of H.Then T iscalled aternary subsemihypergroup of H if and only if

f(T,T,TI T.

Definition 1.11 A ternary semihypergroup (H, f) is said to have a zero eement if
there exist an element O1 H such that for all

abl H,f(0,ab)= f(a0,b)= f(ab0)={0}.

Definition 1.12 Let (H, f) beaternary semihypergroup. An element el H is
called left identity element of H if for all al H, f(eaa)={a.An eement el H
iscalled an identity element of H if for all al H,
f(aaeg="f(eaa)="f(aga)={a. Itisclear that
fleea)=f(eag="f(aee={a.

Definition 1.13 A nonempty subset | of aternary semihypergroup H iscalled a
left (right, lateral) hyperideal of H if
f(H,H,DT 1(F(UHH)T L FHLH)T .

A nonemtpy subset | of aternary semihypergroup H iscalled a hyperideal of
H if it is a left, right and lateral hyperideal of H . A nonemtpy subset | of a
ternary semihypergroup H is called two-sided hyperideal of H if it is a left and
right hyperideal of H .

Definition 1.14 A left hyperideal | of a ternary semihypergroup H is called
idempotent if f(I,1,1)=1.

Definition 1.15 A ternary semihypergroup H is said to be regular if
"al H,$xI H,al f(axa).

It isclear that every ternary hypergroup is aregular ternary semihypergroup.

2. ON PURE HYPERIDEALSIN TERNARY SEMIHYPERGROUPS
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In this section we introduce the notions of pure and purely prime hyperideals
and we study their propertiesin ternary semihypergroups and weakly regular ternary
semihypergroups.

Definition 2.1 Let (H, f) be aternary semihypergroup. A right hyperideal A of

H iscalled aright pureright hyperideal if " X1 A$y,zl AxI f(x,y,2).If A
is a two-sided hyperideal of H with the property that " X1 A $y,zl A,

xI f(xy,2(xT f(y,zXx)),then Aiscalledaright(left) pure two-sided
hyperideal. If A isahyperideal of H with the property that " X1 A $y,z1 A,
xI f(xy,2)(xT f(y,zX)),then Aiscalledaright(left) pure hyperideal.

Left pure left hyperideals are defined analogously.

Example 2.2 Let H={ahcdegd and f(xy,2=(x*y)*z, "xV,zl H, where * is
defined by the table:

*'a b ¢ d e g
ala {ab ¢ {cd} e {eg
b|b b d d g g
clc {c,d} c {cd} c {cd}
dijd d d d d d
ele {egt c {cd} e {eg}
glg g d d g g

Then (H, f) is a ternary semihypergroup. Clearly, 1, ={c,d}, I, ={c,d,e g}
and H areright(left) pure two-sided hyperidealsof H .

Example 2.3 Let H ={0,1,x, Y,z 1t} and f(X,y,2) =(Xoy)oz for all X,y,zI H
with the hyperoperation o given by the following table:

o|0 X y z t 1
0/0 O O 0 0 O
x|0 x {x,y} {xx2 H X
yloy vy {yvtt {vt vy
z|0 z {zt} z {zt} z
t|0 t t t t t
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Then (H, f) is a ternary semihypergroup. It is easy to see that I, ={0,t} ,
l,={0,zt}, I,={0,y,t} and 1, ={0, y, z,t} are right pure right hyperideals of
H.

Example 24 Let H={ab,c,d,e f} and f(XVy,2)=(Xoy)oz for all
XY, zl H withthe hyperoperation o given by the following table:

0 a b c d e f 1
0(0 O 0O 0 O o0 oO 0
a0 a {ab c {cd} e {ef} a
b|0 b b d d f f b
c|0 ¢ {cd} c {cd} ¢ {cd} c
dj{o d d d d d d d
el0 e {ef} c {cd} e {ef} e
flo f f d d f f f
1/0 a b c d e f 1

Then (H, f) isaternary semihypergroup. Clearly, 1, ={0,d}, I, ={0,d, f} and
|, ={0,b,d, f} areright pureright hyperideals of H. I, ={0,c,d} is atwo-sided
hyperideal of H which is a right pure hyperideal but not a left pure hyperideal.
I, ={0,c,d,e, f} is a two-sided hyperideal of H which is a right and left pure
hyperideal.

Proposition 2.5 Let (H, f) be a ternary semihypergroup. Let A be a two-sided

hyperideal of H . Then Ais right pure if and only if for any right hyperideal B,
BCA=1(B,AA).

Proof. Suppose A is a right pure two-sided hyperideal of H . For every right
hyperideal B of H , we have always f(B,A Al BCA. Let xI BC A. Since

A is a right pure two-sided hyperideal, there exist V,zl A such that
xI f(xy,2). As xI B and y,z1 A, xI f(x,y,2)1 f(B,AA) . Hence
xI f(B,AA . This implies tha BCAI f(B,AA . Thus
BC A=1(B,A A . Conversdly, assume BC A= f(B,AA) , for any right
hyperideal B of H . We show that A is a right pure two-sided hyperidea. Let
xI Aand B={X} E f(x,H,H) be the right hyperideal of H generated by X.
Then we have

(X E F(xH,H)GA=f({XE f(xH H),AA=TF(XAAE f(f(xH,H),AAI
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I f(AAE f(x,AA=f(xANA).

since XI ({XE f(x,H,H))C A, wehave xI f(x, A A).Hencethere exist
y,zl Asuchthat xI f(X,V,2).Thus A isright pure.

Similarly, it can be shown that a hyperideal A of aternary semihypergroup H
isright pureif and only if BC A= f (B, A A) for every right hyperideals B of
H.

Definition 2.6 A ternary semihypergroup (H, f) is said to be right weakly regular
if for each X1 H,xT f(f(xH,H), f(x,H,H), f(x,H,H)).

It is clear that every regular ternary semihypergroup is right weakly regular but
the converse is not true.

Theorem 2.7 Let (H, ) be a ternary semihypergroup. The following statements
are equivalent:

1. H isright weakly regular.

2. Every right hyperideal of H is idempotent, i.e. B=f(BBB) for every right
hyperideal B of H.

3. BC A= f(B,A A) for every right hyperideal B and two-sided hyperideal A
of H.

4. BCA=1(B,A A) for every right hyperideal B and for every hyperideal A
of H.

Proof. (1)P (2). Let B bearight hyperideal of H , then

f(B,B,B)I f(B,H,H)I B.Let xI B. Then

X f(f(xH,H),f(xH,H),f(xH,H))i f(BBB).Thus Bi f(B B B).Hence
B=f(B,B,B).

(2) P (1). Let us suppose that every right hyperideal of H isidempotent. Let
xI H.Then B={X E f(x,H,H) istheright hyperideal of H , so idempotent,
i.e
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{(}Ef(xH H)=f(({FE f(x,H,H),(FE f(x,H,H),{KBE f(x,H,H))
= (%X E f(f(xxx),HHE f(xxH,HXEf(xxHHxHHEf(xHHXxXE
Ef(x,H,H,xxHHE f(xH H,xHHXE f(x,H,H,xH,H,xH,H).

Doing simple calculation, we have xI f(f(x H,H),f(xH,H),f(xH,H)). Hence H
isright weakly regular.

(D P (3). Let ussupposethat H isright weakly regular ternary semihypergroup
and B isaright hyperideal and A atwo-sided hyperideal of H . Then

f(B,A Al BCA.Let xI BCA.Since H isright weakly regular, we have
xI f(f(x,H,H), f(x,H,H), f(x,H,H)).Hence xI f(B,A A),which
showsthat BC Al f(B,A A).Hence BC A= f(B,AA).

(3P (4).1tisobvious.

(4)b (1).Let xI H and B={X} E f(x,H,H) betheright hyperideal of H
generated by X,

A={X}E f(x,H,H)E f(H,H,X)E f(H,xH)E f(H,H,x,H,H) bethe
hyperideal of H generated by X. Then we have,

(¥ E f(x,H,H)C{XE f(x,H,H)E f(H,H,X)E f(H,x,H)E f(H,H,x,H,H) =

=f({XE f(xH,H),{BE f(xH,H)E f(H,H,X)E f(H,xH)E f(H,H,x,H,H)),
{XRE f(xH,H)E f(H,H,XE
f(H,xH)E f(H,H,xH,H)))=(f(x XX E f(xxxH,H)E

E f(xxH,H,XE f(x,xH,xH)E f(x,x,H,H,x,H,H)E f(x,H,H,x X)E

E f(x,H,H,x,xHHEf(xH HxHHXE f(xH,H,xH xH)E
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E f(x,H,H,x,H,H,xH,HE f(xH,xH,X)E f(x,H,x,H,x,H,H)E

By simple calculations, we have x1 f(f(x,H,H), f(x,H,H), f(x,H,H)).
Hence H isright weakly regular ternary semihypergroup.

Theorem 2.8 Let (H, f) be a ternary semihypergroup. The following statements
are equivalent:

1. H isright weakly regular.
2. Every two-sided hyperideal A of H isright pure.
3. Every hyperideal A of H isright pure.

Proof. It follows by Theorem 2.7 and Proposition 2.5.

Proposition 2.9 Let (H,f) be a ternary semihypergroup with 0. The following
statements hold true:

1. {0} isaright pure hyperideal of H .

2. Any union of any number of right pure two-sided hyperideals (hyperideals) of
H isaright puretwo-sided hyperideal (hyperideal) of H .

3. Any finite intersection of right pure two-sided hyperideals (hyperideals) of H
isaright pure two-sided hyperideal (hyperideal) of H .

Proof. (1) . {0} isobvioudy right pure hyperideal of H .

(2).Let {I,}« beafamily of right pure two-sided hyperidealsof H . Then
|J! isatwo-sided hyperideal of H . Let ussupposethat xT | JI, . Then

K K K K

$k1 K suchthat x1 I, . Since |, isaright pure two-sided hyperidea of H ,

thereexist y, zI 1, suchthat T f(x,y,2). Itfollowsthat y,z1 | JI, suchthat
WK
xT f(x,y,2).Hence | JI, isaright pure two-sided hyperideal of H .

Kl K
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(3).Let I, and |, beright pure hyperidealsof H andlet x1 1,C1,. Since

xI 1,xI I, and 1,1, areright pure two-sided hyperideals of H , there exist
y,z1 |, and y,,z1 |, suchthat xT f(x,y,,z and xI f(X,Y,,2,). Thuswe
havexl f(x,y,2)1 f(f(XY,2) % 2)

FEF(F (Y0 2) Y20 2) Y0 2) T (% F(Y1,2,Y0), (2,11, 2,)), where
f(yp2,¥,),f (2, Y, 2)1 1,Cl,. Thus |, C I, isaright pure hyperideal of H .

Similarly it can be proved the case of hyperided.

Proposition 2.10 Let (H, f) be a ternary semihypergroup with 0 and A be any

two-sided hyperideal of H . Then A contains a largest right pure two-sided
hyperideal (It iscalled the pure part of A and denote by S(A)).

Proof. Let S(A) be the union of all right pure two-sided hyperideals contained in
A. Such hyperideals exist because { 0} is aright pure hyperideal contained in each
two-sided hyperideal. By the above proposition S(A) is a right pure two-sided
hyperideal. It isindeed the largest right pure two-sided hyperideal contained in A.

Proposition 2.11 Let (H, f) be a ternary semihypergroup with 0. Let A K be
two-sided hyperideals of H and { A};, be the family of two-sided hyperideals of
H . Then
1. S(ACK)=8(A)CS(K). 2. US(A)i S(UA).

Proof. (1). By S(A T ASK)I K it follows S(ACS(K)i ACK . But
S(A) C S(K) is right pure by Proposition 2.9, so S(A)CS(K) I S(ACK).
On the other hand S(ACK) I S(A) . Similaly, S(ACK)i CS(K). Thus
S(ACK) I S(A)CS(K).Hence, S(ACK)=S(A) C S(K).

(2). By S(A)I A it follows | JS(A)T [ JA. Since S(A) is right pure, we

have [ JS(A) isright pure. Thuswe have [ JS(A) T S(_A).
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Definition 2.12 Let (H, f)be a ternary semihypergroup and A be a right pure two-

sided hyperideal of H. Then Ais called purely maximal if A is maximal in the lattice
of proper right pure two-sided hyperidealsof H .

A proper right pure two-sided hyperideal A of H is called purely prime if
f(ALH,A)l A implies Al A or A 1 A for any right pure two-sided
hyperideals A, A, of H . Equivalently, AC A, | Aimplies AT Aor Al A.
Thisis because f(A,H,A)I ACA and ACA =f(A,A,A)I f(AH,A).
Thus f(A,H,A)=ACA,.

Proposition 2.13 Let (H, f) be a ternary semihypergroup. Then any purely
maximal two-sided hyperideal is purely prime.

Proof. Let us suppose that A is purely maximal two-sided hyperideal of H and
A, A, are right pure two-sided hyperideals of H such that AC A, I A. Let us
suppose that AZA. Then A E A is aright pure hyperideal such that ACA E A.
Since A ispurely maximal,so A E A=H . Thus

A, =ACH=AC(AEA=(ACA)E(ACAIT AEA=A. Hence A

ispurely prime.

Proposition 2.14 Let (H, f) be a ternary semihypergroup with 0. Then the pure
part of any maximal two-sided hyperideal of H ispurely prime.

Proof. Let M be a maximal two-sided hyperideal of H and S(M) be its pure
part. Let us suppose A C A I S(M) where A, A, are right pure two-sided
hyperidealsof H. If AT M, then AT S(M).If AZS(M), then A,ZM
Thus AEM=H snee M iIs  maximal. Hence we have
A=ACH=ACAEM)=(ACA)E(ACM)I

I S(M)EMT MEM=M . But S(M) is the largest right pure two-sided
hyperideal containedin M . Thus A, I S(M) . Hence S(M) ispurely prime.

Proposition 2.15 Let (H, f) be a ternary semihypergroup. Let A be a right pure

two-sided hyperideal of H and al H such that al A, then there exists a purely
prime two-sided hyperideal B of H suchthat Al B and ali B.
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Proof. Let

X ={B:Bisaright puretwo- sided hyperideal of H, Al Band al B}.
Since Al X ,then X 1 AE. Further, X is partialy ordered by inclusion. Let
{B};, beany totaly ordered subset of X . By Proposition 2.9, UBI isaright pure

two-sided hyperideal. Since Bi | JB and al | JB,so [ JBT X . Thushby Zorn's

il il i
Lemma, X hasamaximal element, let it be denoted by B, suchthat B ispure,
Al B and al B. Let weprovethat B ispurely prime. Let us suppose that A

and A, areright pure two-sided hyperidealsof H such that AlgB and A¢B.
Since A, A, and B areright pure, then A E B isaright pure two-sided hyperideal
suchthat BCA E B. Thus al A E B(i=1,2).As al B, wehave

al A(i=12).Thusal A CA,.Hence A G A,¢B. Thisshowstha B is
purely prime.

Proposition 2.16 Let (H, f) be aternary semihypergroup. Then every proper right

pure two-sided hyperideal A of H is the intersection of all the purely prime two-
sided hyperidealsof H containing A.

Proof. By Proposition 2.15, there exists purely prime two-sided hyperideals

containing A. Let {B};, be the family of al purely prime two-sided hyperideals

of H which contains A. Since Al B foral il |, then Al (B . Let we show
i

now that (B I A. Let al A. Then by Proposition 2.15, there exists a purely

il
prime two-sided hyperideal B such that Al B and al B . it follows that
al (1B.Thus (1B I A.Hence A=(B.

3. ON WEAKLY PURE HYPERIDEALS IN TERNARY
SEMIHYPERGROUPS

In this section the notion of weakly pure hyperidea of ternary semihypergroups
isintroduced as a generalization of the pure two-sided hyperideal.
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Definition 3.1 Let (H, f) be a ternary semihypergroup. A two-sided hyperideal A
of H is called left (resp. right) weakly pure if ACB= f(A AB) (resp.
ACB=f(B,A A)) for all two-sided hyperidealsof H .

It is clear that every left (right) pure two-sided hyperideal is left (right) weakly
pure.

Proposition 3.2 Let (H, f) beaternary semihypergroup with O and A, B be two-
sided hyperidealsof H . Then

BA'={hT H:f(x,y,h)I B,"x,yl A and
A B={hl H:f(hxy)l B" xyl A

are two-sided hyperidealsof H .

Proof. We have BA* 1 /& because O BA™*. Let r,s| H and h1 BA™*. Then
for dl x yl Af(xy, f(sr,h)="f(x f(y,sr),h)i B because f(y,sr)i A.
Hence f(sr,h)i BA* . Also,
f(xy, f(hsr))=f(f(xyh),sri f(BH,H)I B, because f(x,y,h)i B
. Thus f(h,s,r)i BA™. Hence BA* is a two-sided hyperideal of H . Let now

sri H and hi A.B : Then
F(Fsrh)xy) = f(sr f(hxy)i f(H,H,B)I Bforal x,yl A, because
f(hxyi B . Hence f(sr,h)i AB : Also,

f(f(hsr),xy)=f(h f(sr,x),y)=f(hxy)l B, because f(s,r,x)i A. Thus
f(h,s,r)i A,B.Hence A B isatwo-sided hyperided of H .

Proposition 3.3 Let (H, f) be a ternary semihypergroup and A be a two-sided
hyperideal of H . Then the following statements are equival ent:

1. Aisleft (right) weakly pure.
2. (BAY)YCA=BCA(A,BC A= AGC B) for all hyperideals B of H .

Proof. (1) P (2). Let ussupposethat A isweakly pure. Since BA™* isatwo-sided
hyperideal, we have (BA')C A= f(A ABA"') . Let we show now that
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f(AABANI B. Let f(ahx)[ f(AABA"), where a,hl Axl BA®.
Then f(a,h,x)i B by the definition. Hence f(AABAYI B . Also
f(AABAYT f(AAH)I A and BA'CA=f(AABAYI ACB . Thus
(BAH)CAI BCA. Let bl BCA, then f(x,y,b)i B for al x,yl A.
Hence b1 BA™'. Thus BC Al (BA™")C A. Therefore (BA")C A=BC A.

(2P (1) . Let us assume that A, B are two-sided hyperideals of a ternary
semihypergroup H and (BAY)C A=BC A. We show that A is left weakly
pure. First weshow that B1 f (A, A,B)A ™. Let bl B, thenforevery x,yi A,
we have f(xy,b)i f(AAB) . Thus bl f(AAB)A'. This shows that
Bi f(AAB)A*. Thus

ACBI f(AABA'CA=f(AAB)CAI f(AAB) by hypothesis. But we have
aways f (A AB)I ACB.Hence ACB=f(AAB).Thus A isleft weakly pure.

Proposition 3.4 Let (H,f) be a ternary semihypergroup. Then the following
statements are equivalent:

1. Every two-sided hyperideal of H isleft weakly pure.
2. Bvery two-sided hyperideal of H isidempotent.
3. Everytwo-sided hyperideal of H isright weakly pure.

Proof. (1) P (2). Let us suppose that every two-sided hyperidea of H is left
weakly pure. Let X be a two-sided hyperideal of H , then for every two-sided
hyperideal of H , we have XCY=1f(X,X,Y) . In paticular,
X=XCX=f(X,X,X) . Hence every two-sided hyperideal of H s
idempotent.

(2) P (1). Let us suppose that every two-sided hyperideal of H isidempotent. Let

X be atwo-sided hyperideal of H , then for any two-sided hyperideal Y of H ,
we have f(X,X,Y)I XCY . On the other hand, we have

XCY=f(XCY,XCY,XCY)I f(X,X,)Y).

Hencewehave X CY = f (X, X,Y).Thus X isleft weakly pure.
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(2)b (3).Itisprovedinsimilarway as (2) P (1).

(3 P (2). Let us suppose that every two-sided hyperideal of H is right weakly

pure. Let X be any two-sided hyperideal of H . Then X is right weakly pure.
Hence for every two-sided hyperideal Y of H , wehave X CY = f(Y, X, X). In

particular X C X = f (X, X, X) . Hence every two-sided hyperidea of H is
idempotent.

4. ON PURE HYPERRADICAL OF A TERNARY SEMIHYPERGROUP

In this section we ded with (H, f) to be aternary semihypergroup with 0 such
that f(H,H,H)=H.Let RP(H) be the set of all right pure hyperideals of H
and PP(H) be the set of al proper purely prime hyperideals of H . Define for
every | T RP(H),

B, ={31 PP(H): 143}, A(H)={B, :11 RP(H)}.
Theorem 4.1 A(H) formsatopology on PP(H).
Proof. Since {0} is a right pure hyperideal of H , then
By ={J1 PP(H):{0}¢J} =& , because 0 belongs to every right pure
hyperldeal Since H is a right pue hyperideal of H

4 ={31 PP(H):HZJ} = PP(H) because PP (H) is the set of al proper
purely prime hyperidealsof H . Let B,a :al L}I A(H), then

UB ={J1 PP(H):1,4J forsomeal L} =
alL
{31 PP(H):EI, 2} =By, .
To prove that B,lgzslzi A(H) for every Bll,B,ZT A(H) , we consider
JI B, CB, . Then JT PP(H) , 1,4 and 1,4) . Let us suppose that
I,Cl,I J. Since J is a purely prime hyperideal, therefore either |, 1 J or
I, 1 J, which is a contradiction. Hence 1, C I,ZJ , which implies J1 By, -

Thus B, CB, i B, ¢, .Ontheother hand,if 3T B, ., ,then 1,C1,AIP 1,7
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and 1,¢I P JT B, and JT B, P J1 B, CB, .Hence B, o, | B, CB, .

Consequently, B, ;, =B, CB, , which implies 5, CB, T A(H). Thus AH) is a

|1C|2

topology on PP(H).
CONCLUSION

In this paper we studied a class of algebraic hyperstructures called ternary
semihypergroups which are a generalization of ternary semigroups. The main
purpose of this paper was to introduce some special classes of hyperidealsin ternary
semihypergroups. We introduced the notions of pure hyperideals, weakly pure
hyperideals, purely and purely prime hyperideals and studied some properties of
them in ternary semihypergroups and weakly regular ternary semihypergroups. The
collection of al proper purely prime hyperideas of a ternary semihypergroup with
zero was topologized.
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