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1 Introduction and Preliminaries

Marty [1] introduced the natural generalization of
classical algebraic structures, i.e. algebraic
hyperstructures. In a classical algebraic structure, binary
operation on a set A is a map from A X A to A. However,
in an algebraic hyperstructure, binary hyperoperation on a
set A is a map from A X A to the power set of A excluding
empty set. Hila et al. [2-7] addressed ternary
semihypergroups which are a generalization of ternary
semigroup. The concept of ordering hypergroups was
investigated by Chavlina [8] as a special class of
hypergroups. Heidari and Davvaz [9] explored a
semihypergroup (S,0) besides a binary relation ' </,
where <’ is a partial order relation such that it satisfies
the monotone condition.

A soft set is a parameterized family of sets and it was
introduced by Molodsov [10] as a mathematical weapon
for dealing with hesitant, fuzzy, unpredictable and unsure
articles. A soft set is a collection of approximate
descriptions of an object. Each approximate description
has two parts: a predicate and an approximate value set.
Furthermore, several operations on soft sets were
introduced by Maji et al. [11] and Cagman et al. [12].
Anvariyeh et al. [13] initiated soft semihypergroups using
the soft set theory. They introduced soft semihypergroups,
soft subsemihypergroups, soft hyperideals, hyperidealistic
soft semihypergroups and soft semihypergroup

homomorphisms and studied several related properties.
Sezgin et al. [14] defined soft intersection interior ideals,
as a new approach to the classical semigroup theory via
soft set. In other words, the parameter set of the soft set is
semigroup, whereas the universe set is any set. Naz and
Shabir [15] introduced the basic properties of soft sets
and compared soft sets to the related concepts of
semihypergroups. In [16], int-soft interior hyperideals of
ordered semihypergroups were handled. Hila et
al. [17, 18] studied ternary and m-ary semihypergroups in
terms of soft sets. In [19], int-soft hyperideals were
introduced and  studied in  ordered ternary
semihypergroups.

The present paper aims to apply soft set theory in
hyperstructure theory. We introduce the notion of int-soft
interior hyperideals over ordered ternary
semihypergroups. Also, some related properties are
investigated. We characterize interior hyperideals by
means of int-soft interior hyperideals. We prove that
every int-soft hyperideal is an int-soft interior hyperideal.
The converse is not true in general. Examples illustrating
the results are provided.

Throughout the present paper, ordered ternary
semihypergroup will be denoted by po-ternary
semihypergroup. To develop our main results, we need
the following notions. In this paper, the parameter set of
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the soft set is po-ternary semihypergroup, whereas the
universe set is any set.

For any non-empty set S, let &(S) be the set of all
subsets of S and Z7*(S) the set of all non-empty subsets of
S.Amapo:SxS— Z*S) is called hyperoperation on
the set S and the couple (S,0) is called a hypergroupoid.

A hypergroupoid (S,0) is called a semihypergroup if
for all x, y, z of S we have (x o y) o z=x o (y o z), which
means that

U uoz= U xov
uexoy veyoz
If x € S and A and B are non-empty subsets of S, then we
denote

AoB= U
acA,beB

A map T : S xSxS — p*(S) is called a ternary
hyperoperation on the set S, where S is a non-empty set
and p*(S) denotes the set of all non-empty subsets of S.

A ternary hypergroupoid is the pair (S, T) where Tis a
ternary hyperoperation on the set S.

If A, B, C are non-empty subsets of S, then we define

T(A,B,C)= U T(a,b,c).
acA,beB,ceC

aob,xoA={x}oAandAox=Ao {x}.

Definition 1.A ternary hypergroupoid (S,T) is called a
ternary semihypergroup [20] if for all ay,as,...,as € S,
we have

T(T(ay,a2,a3),a4,as) = T(ai, T(az,a3,a4),as)
= T(a1,az, T(a3,a4,as)).

Definition 2.Let (S,T) be a ternary semihypergroup and
A a non-empty subset of S. Then A is called a ternary
subsemihypergroup of S if and only if T(A,A,A) C A.

Definition 3.A non-empty subset 1 of a ternary
semihypergroup S is called a left (right, lateral )
hyperideal of S if
T(S,S.1) C I(T(1,8,8) C1,T(S.1,8) C ).

A non-empty subset M of a ternary semihypergroup S
is called a hyperideal of S if it is a left, right and lateral
hyperideal of S. A non-empty subset / of a ternary
semihypergroup H is called two-sided hyperideal of S if it
is a left and right hyperideal of S. A lateral hyperideal I of
a ternary semihypergroup S is called a proper lateral
hyperideal of S if I # S.

Definition 4. [20] Let (S, T) be a ternary semihypergroup.
A binary relation p is called:

1.Compatible on the left if a p b and x € T(x,x3,a)
imply that there exists y € T(xy,x,,b) such that x p y,

2.Compatible on the right if a p b and x € T(a,x;,x7)
imply that there exists y € T(b,x1,x,) such that x p y,

3.Compatible on the lateral if a p b and x € T(x;,a,x7)
imply that there exists y € T(xy,b,x;) such thatx p y,

4.Compatible on the two-sided if ay p by, ax p by, and
x € T(ay,z,az) imply that there exists y € T(by,z,b;)
such thatx p y,

5.Compatible if ay p by, a p by, a3z p b3 and x €
T(a1,az,a3) imply that there exists y € T(by,ba,b3)
such that x p y.

Definition 5. [7] A ternary semihypergroup (S,T) is
called a partially ordered ternary semihypergroup if there
exists a partially ordered relation’ <' on S such that’ <’
is compatible on the left, compatible on the right,
compatible on the lateral and compatible on the
two-sided.

Let (S,T, <) be a po-ternary semihypergroup. Then for
any subset R of a po-ternary semihypergroup S, we denote
(R]:= {s € S|s < r for some r € R}. If R = {a}, we also
write ({a}] as (a]. If A and B are non-empty subsets of S,
then we say that A < B if for every a € A there exists b €
B such thata < b.

Definition 6.A non-empty subset A of a po-ternary
semihypergroup (S,T,<) is said to be a po-ternary
subsemihypergroup of S if (T (A,A,A)] C A.

Definition 7. [7]A non-empty subset I of (S, T, <) is called
a right (lateral, left ) hyperideal of S if
1.T(1,5,5) C I (T(S,1,8) C I, T(S,S,I) C I),
2Ifieland h <1, then h € I for every h € S.

Definition 8.Let (S, 7,<) be a po-ternary
semihypergroup. A non-empty subset A of S is called an
interior hyperideal of S, if

1.T(¢(S,S,A),S,S) CA and

2IfacAbecSandb <a, thenbcS.

2 Main Results

In what follows, we take £ = S as the set of parameters,
which is a po-ternary semihypergroup and U is an initial
universe set, unless otherwise specified.

Definition 9. [12] A soft set fx over U is defined as
faE— P(U) such that fa(x) =0 if x ¢ A. Hence f4 is
also called an approximation function. A soft set fa over
U can be represented by the set of ordered pairs
Ja= (6 fAX))Ix € E, fa(x) € Z(V).

It is clear to see that a soft set is a parametrized family
of subsets of the set U. Note that the set of all soft sets over
U will be denoted by S(U).

Definition 10. [12] Let f4, fp € S(U). Then, fa is called
a soft subset of fp and denoted by fa T fp , if fa(x) C
/B (x) VxeE.

Definition 11. [12] Let fy, fz € S(U). Then, union of f4
and fp , denoted by fal fp, is defined as faU fp = faus,
where fap(x) = fa(x)U fp(x) Vx€E.

Definition 12. [12] Let fu, f5 € S(U). Then, intersection
of fa and fp, denoted by fi 1 fp , is defined as f4 T fp =
fars, where fanp(x) = fa(x) N fg(x) Vx € E.
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2.1 Int-Soft Product and Soft Characteristic
Function
For any element a of S, we define

Ag={(x,y,2) €SXSxS :a=<T(x,y,2)}

Definition 13.Let fs, gs and hs be soft sets over the
common universe U. Then, int-soft product fs & gs & hg is
defined by

(fs 285 dhs)(a) =
U {fsx)Ngs(y)Nhs(z)}, if Aa#0
(x,y,2)EAq
0, otherwise.

Definition 14.Let A be any non empty subset of S. Sa the
soft characteristic function of A is defined, as follows:

U, ifacA,

0, if a ¢ A.

It is obvious that the soft characteristic function is a soft
set over U.

SA:SHQZ(U),QH{

The soft set Sy, where Sg(a) = U V a € S, is called
the identity soft set over U. We denote it by Sg =S, i.e.
S(a)=UVYacs.

Definition 15.Ler S be a po-ternary semihypergroup and
[s be a soft set over U. Then, fs is called

1.An int-soft ternary subsemihypergroup of S,if for all
a,b,c € S the following assertions are satisfied:
(@ N fs(y) 2 fs(@)Nfsb)Nfs(e) s
yeT(a,b.c)
(b) a<bimplies fs(a) 2 fs(b).
2.An int-soft left hyperideal of S if for all a,b,c € S, the
following assertions are satisfied:
(@ N fs(v)2fs(e) s
yeT (a,b.c)
(b) a <bimplies fs(a) 2 fs(b).
3.An int-soft right hyperideal of S if for all a,b,c € S, the
following assertions are satisfied.:
(@ N fsO)2fs(a);
yeT (a,b.c)
(b) a <bimplies fs(a) 2 fs(b).
4.An int-soft lateral hyperideal of S if for all a,b,c € §,
the following assertions are satisfied:

(@ N fsO) 2 fsb);
y€eT (a,b,c)
(b) a<bimplies fs(a) 2 fs(b).
5.An int-soft hyperideal of S if fs is an int-soft left
hyperideal, an int-soft lateral hyperideal and an
int-soft right hyperideal of S.

Definition 16.Ler S be a po-ternary semihypergroup. An
int-soft ternary subsemihypergroup fs of S over U is
called an int-soft interior hyperideal of S over U if for all
a,b,c,d,e €S, the following assertions are satisfied:

(1) N fs(y) 2 fs(c);

YT (T (a,b,c),d,e)
(2)" a<b implies fs(a) 2 fs(b).

Example 1.Let (S,T,<) be a po-ternary semihypergroup
on S = {x,y,z,w} with the ternary hyperoperation 7' given
by T(a,b,c) = (aob)oc, where o is the binary
hyperoperation given by the table

| x y z w

{x} 3 {x} {x}
{xp {xp {x {x}
xp & {3 {xy
xr & oy {xyz}

£ Nw X|lo

Order relation is defined by <=

{(x,x), (1,¥), (2,2), (w,w), (x,¥), (x,2), (x,w), (v, w), (z,w) }.
We give the covering relation “ <" and the figure of S as
follows:

== {(xv)’)a (x,z), (x,w), (Y7W)a (Z,W)}.

W

Let U = D3 = {RO,R1207R2407A1,A2,A3}, dihedral
group of order 6, be the universal set. Define the soft set
fs over U = Ds such that
fs(x) = D3, fs(y) = {Ro,Ri120,Ro40}, fs(z) = {Ro} and
fs(w) = 0. Then, fs is an int-soft interior hyperideal of S
overU.

Theorem 1.Let S be a po-ternary semihypergroup and A
be a nonempty subset of S. Then A is an interior hyperideal
of S if and only if Sy is an int-soft interior hyperideal of S
overU.

Proof.Assume that A is an interior hyperideal of S, so A is

a subsemihypergroup of S. Let p,q and r be any elements

of S. We claim that
N Sa(y) 2 Sa(p)NSalg) NSa(r). U T(p,q.r) A,

yeT (p,g;r)

then there exists y € T(p,q,r) such that y ¢ A and we

have ()  Sa(y) = 0. Moreover, T'(p,q,r) ¢ A implies

YET (p.g,r)
that p¢Aorgg¢ Aorr¢ A. Then Sq(p) =0 or Sa(q) =0
or Sa(r) =0,s0 N Sa(y) =Sa(p) NSa(g) NSa(r).
YET (p.g.r)
Let T(p,q,r) CA. Then S4(y) =U, forany y € T(p,q,r).
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It implies that N
YET (psgsr)
Salp) € U for any p € A, then
N Sa(y) 2 Sa(p) N Sa(g) NSa(r). Hence Sy is an
yel(p.g.r)
int-soft semihypergroup of S. Let p,q,r,s and a be any
elements of S. If a € A, since A is an interior hyperideal of
S, then S4(a) = U. Since A is an interior hyperideal of S,

Sa(y) = U. Since we have

then we have
y € T(T(p.q,a),rs) € T(T(S,S,A),S,S) C A, then
SA(y) = U. Thus ﬂ SA(y) =U = SA(a). If

yeT (T (p.q,a),r.s)

a ¢ A, then S4(a) = 0. Since Sa(y) 2 0 = Sa(a), then

N Sa(y) 2 Sa(a). Let a,b € S such that a < b.
YET(T(p,q,a),r.s)
If b ¢ A, then Sy(b) =0 C Sa(a). If b € A, since A is an
interior hyperideal of S, then we have a € A and so
Sa(a) =U 2 So(b) V¥ a,b € S. Hence Sy is an int-soft
interior hyperideal of S over U.

Conversely, let @ # A C S such that Sy is an int-soft
interior hyperideal of § over U. We claim that
T(A,A,A) C A. To prove the claim, let p,q,r € A. By
hypothesis, 11 S4(y) 2 Sa(p) N Sa(q) N Sa(r) = U

YET(p,g.r)
which implies that S4(y) 2 U for any y € T(p,q,7). On
the other hand Sx(p) C U for all p € S. Thus for any
y € T(p,q,r), Sa(y) = U implies that y € A. Hence, it
follows that T(A,A,A) C A. Let y € T(T(S,S,A),S,5),
then there exists, p,q,r,s € S and a € A such that
y€T(p,q,a),rs). Since N Sa(y) 2 Sa(a) and
YeT (T (p,q,a),r,s)

a € A, then we have Si(y) = U. Hence for each
yeT(T(S,S,A),S,S), we have S4(y) = U, and so y € A.
Thus T(T(S,S,A),S,S) C A. let a € A such that
S 3 b < a. Since Sy is a int-soft interior hyperideal of S,
then we have Si(b) 2O Sa(a) = U and so Sp(b) = U.
Thus, b € A. Hence, A is an interior hyperideal of S.

Theorem 2.Let S be a po-ternary semihypergroup and fs
be an int-soft hyperideal of S over U. Then, fs is an int-soft
interior hyperideal of S over U.

ProoflLet p,q,a,r,s € S. Since fs is an int-soft hyperideal
of S over U, then for any y € T(T(p,q,a),r,s), we have

N fs(y) = N fsy) 2 fslx) 2
YeT(T(p.q.a).r.s) yETT((p,q,X))
xeT(a,r,s

N fs(x) D fs(a). Hence fs is an int-soft interior
xeT (a,r,s)
hyperideal of S over U.

The converse of Proposition 2, is untrue in general. We
can illustrate it by the following example.

Example 2.Let (S,T,<) be a po-ternary semihypergroup
on S ={a,b,c,d} with the ternary hyperoperation T given
by T(x,y,z7) = (xoy)oz where o is the binary
hyperoperation given by the table

of a b c d

a |l {a} {a} {a}  {a}

bl {a} {a} {a}  {a}

c | {a} {a} {a} {ab}

df {a} {a} {ab} S
Order relation is

defined by <=
{(a,a),(b,b),(c,c),(d,d),(a,b),(a,c),(a,d),(b,d),(c,d)}.

Let U = Dy = {Ro,Ro0,Ris0,R270,H,V,D,D'},
dihedral group of order 8, be the universal set. Define the
soft set fgs over U = Ds such that
fS(a) = D4afS(b) = {R(),ng(),H,D},fS(C) = {R07H7V}
and fs(d) = 0. Then, fs is an int-soft interior hyperideal
of S over U. But fs is not an int-soft left hyperideal of S
over U as:
T(d,d,c) ={a,b,c,d}oc=aUaUalU{a,b} = {a,b}.
Therefore, N fs(v) = fs(a) N fs(b) = fs(b) =

yeT (dd,c)
{R07R1805H5D} ;z {ROaHaV} = fS(C)'

Definition 17.Let fs be a soft set of a po-ternary
semihypergroup S over U and & € U. Then d-inclusion of
fs, denoted by % (fs,0), is defined as

U (fs,8)={xeS : fs(x) 25}

Theorem 3.Let fs be a soft set of a po-ternary
semihypergroup S over U and 6 € P (U). Then fs is an
int-soft interior hyperideal of S over U if and only if each
nonempty O-inclusive set U (fs,8) is an interior
hyperideal of S.

Proof.Assume that fg is an int-soft interior hyperideal of
S over U. Let § € Z(U) such that % (fs,0) # 0. Let
a,b,c € U (fs,0). Then
fs(a) 2 8,fs(b) 2 & and fs(c) 2 8. By hypothesis, we
have

N fs0) 2 fs(a) N fs(b) N fi(c) 2 6N 5N6 = 6.
yeT (a,b,c)
Thus for any y € T(a,b,c), we have fs(y) 2 0, implies
that y € % (fs,0). It follows that T(a,b,c) C % (fs,0).
Hence % (fs,8) is a ternary subsemihypergroup of S. Let
a,b,c,d € S and x € % (fs,8). Then fs(x) D &. Since fs
is an int-soft interior hyperideal of § over U, then

N fs(v) 2 fs(x) 2 8. Hence fs(y) 2 6 for any
yeT (T (a.bx),c.d)

y € T(T(a,b,x),c,d) implies that y € % (fs,6). Thus
T(S,S,% (fs,9)),S,S) C U (fs,0). Let
a € U(fs,6) and b € S with b < a. Then
0 C fs(a) C fs(b), we get b € % (fs,0). Therefore
% (fs,0) is an interior hyperideal of S.

Conversely, suppose that % (fs,0) # @ is an interior

hyperideal of S. I (1 fs(y) C fs(a) N fs(b) N fs(c)
yeT (a,b,c)

for some a,b,c € S, then there exists § € &?(U) such that

N fs(y) €6 C fs(a)Nfs(b)Nfs(c), which implies
yeT(a,b,c)

that a,b,c € %(fs,8) and T(a,b,c) ¢ % (fs,6). It
contradicts the fact that % (fs,8) is a ternary

@© 2021 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci. 15, No. 2, 123-129 (2021) / www.naturalspublishing.com/Journals.asp

semihypergroup of S. Consequently,
N fs(y) 2 fs(a) N fs(b) N fs(c) for all a,b,c € S.

€T (a,b,c)

Next we show that N fs(y) 2 fs(x) for all

yeT (T (a.bx),c,d)
a,b,x,c,d € S. Choose fs(x) = 8, then x € % (fs,0).
Since % (fs,d) is an interior hyperideal of S, then we get
T(T(a,b,x),c,d) C % (fs,8). Therefore for every
y € T(T(a,b,x),c,d), we have fs(y) 2 6 and so

fs(x) =8 C fs(y). Let a,b € S such that
YeT (T (a,b,x),c.d)

a<b.If f¢(b) =0, then b € % (fs,0). Since % (fs,9) is

an interior hyperideal of S, then we get a € % (fs,8). So

fs(a) 2 8 = fs(b). Therefore fs is a int-soft interior

hyperideal of S over U.

Example 3Let S = {x,y,z,w} be the po-ternary
semihypergroup in Example 1 and f5 be a soft set over
U = {uy,up,us}. If we define a soft set fs over U such

that fo(x) = U, fs(y) = {ur,uz}, fs(z) = {ur,us} and
fs(w) =0, then fs is an int-soft interior hyperideal of S
over U. Then

{x,y.z}, if 6={u}
{x.y}, if 6 ={uz}
{x,z}, if 6={us}
{x.0}, it 6={u,ur}
{x,z}, if 6 ={uj,us}
{x}, if 6 ={up,us}
{x}, if 6 ={u,upus}

By Theorem 3, each §-inclusive set % (fs, 0) is an interior
hyperideal of S.

U (fs,0) =

Theorem 4.Let {fs, | i € I} be a family of int-soft interior

hyperideals of a po-ternary semihypergroup of S over U.

Then fs = ( fs, is an int-soft interior hyperideals of a po-
il

ternary semihypergroup of S over U where ( N fS,-) (x) =
icl

N (fSi) (x)

icl

ProofLet a,b,c € S. Then, since each {fs, | i € I} is an
int-soft interior hyperideals of S over U, then
N fs.(0) 2 fs;(a) N fs,(b) N fs,(c). Thus for any
yeT (T (a,b,c)
y € T(abC), fs:() Dfs( ) N fs,(b) O f;(c) and we
D

have fs(y (Q] fs) ) = =N (fs: () ﬂ(
fs,(b ﬂfs(C) (N (s @)n (N BN
(0 () = (ﬂﬁ)ﬂﬂﬂﬁﬂﬂﬂﬂfﬂ)
( YN fs(b)N fS( ) which 1mphes that
yGT((;bC) fs(v) 2 fs(a)N fs(b) N fs(c). Let a,b,x,c,d € S
and N fs;,(y) 2 fs,(x). Thus for any

YET(T(a,b.x).c,d)

) € TU@bed. ) 2 [, T
Is(y) = (l_gfs,-)() ( () 2 ﬁ(f (x) =
(N fs;)(x) = fs(x). Thus N ( ) 2 fs(x).
i€l yeT (T (a,b,x),c, d)

Furthermore, if a < b, then we will prove fs(a) 2 fs(b).
Since every fs,, (i € I) is an int-soft interior hyperideals of
a po-ternary semihypergroup of S over U, then it follows
that fs(a) 2 fs(b), for all i € I. Thus

fS(a) = (igfsi)(a) = i@l(fSi(a)) 2 iQI(fSi(b) =
(iD[fSi)(b) -

hyperideals of a po-ternary semihypergroup of S over U.

fs(b). Hence fs is an int-soft interior

Theorem 5. [19] Let fs be a soft set over U. Then, fs is
an int-soft semihypergroup over U if and only if for all
a,b €S, we have

Lfs3fs & fs E fs.
2Ifa < bthen fs(a) D fs(b).

Theorem 6.Let fs be a soft set over U. Then, fs is an int-
soft interior hyperideal of S over U if and only if

].fs@fs@fsEfsdﬂdS@S@fs@S@SEfs.
2.Ifa<bthen fs(a) 2 fs(b) Va,beS.

Proof.First assume that fg is an int-soft interior hyperideal
of S over U. (2) is straightforward by definition 16. We
claim that S S & f3 & S & S C fs. To prove the claim,
let x € S. If A, # 0. Then there exists a,b,c € S such that
x 2 T(a,b,c), and let (p,q,r) € Agsa 2 T(p,q,r) for any
p,q,r € S. Ay # 0. Then there exists p,q,r € S such that
a=T(p,q,r). Thenx X T(T(p,q,r),b,c) and there exists
y € T(T(p,q,r),b,c) such that x <'y. Since fs is an int-
soft interior hyperideal of S over U, then fs(x) 2 fs(y) 2
N f50) 2 fs(r). Thus

YET (T (p.q.r).bc)

(S6S6 fs3S3S)(x)
= U 386 fs)(a)NS(b)NS(c)}
x=T(a,b,c)

I
(G

(S(p)NS(g) N f5(r))} NS(B)NS(c)}

x=2T(ab,c) a=T(p.q,r)

U s

x=2T(T(p,q.r).b,c)

r) C fs(x).

If A, = 0. Then, (S3S5 fs 5S6S) C fs(x) =
Hence,S&S3 fs6S8SLC fs.

Conversely, for any a,b,c,d,e € S. Let
y € T(T(a,b,c),d,e). Then there exists x € T(a,b,c)
such that y € T(x,d,e). Since x < x and y <y, then we
have x < T'(a,b,c) and y < T(x,d,e). Thus by hypothesis,

0C fs(x).
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we have

fs()

V)

(S6S5 f55S8S)(y)
= U {5883 f5)(p)nS(g)NS(r))}

y=T(p,q,r)

N

x€T (a,b,c)

= ] (S383f5)()

xeT (a,b.c)
n« U
xeT(a,b,c) x=<T(l,m,n)

2 S(a)NS(b)Nfs(e) = fs(c).
Thus, N

yeT (T (ab,c)d.e)
The rest of the proof is the consequence of the Theorem 5.

1

(S35 % f5)(x)} NS(d) NS(e)

(S(ynS(m) N fs(n))}
fs(y) 2 fs(c) for all a,b,c,d,e € S.

For any a € S, let S be a po-ternary semihypergroup
and fs be a soft set over U. We denote by I, the subset of
S defines as follows:

IL={beS: fs(b) 2 fs(a)}.

Theorem 7.Let S be a po-ternary semihypergroup and fs
be an int-soft interior hyperideal of S over U. Then 1, is an
interior hyperideal of S for everya € S.

Prooflet a € S. First of all @ # I, C S, since a € I,. Let
p,q,r,s € S and b € I,. Since fg is an int-soft interior
hyperideal of S over U and p,q,r,s,b € S, then we have

fs(y) D fs(b). Since b € I, it implies that
)
fs(b) 2 fs(a), then N Is(v) 2 fs(a), it
YET(T(p,g:b) 19)

implies that fs(y) 2 fs(a), so y € I, and so
T(T(p,q,b),r,s) C1,. Let b € I, and ¢ € S with ¢ < b.
Since fs is an int-soft interior hyperideal of S over U and
b,c € S with ¢ < b, then we have fs(c) 2 fs(b) 2 fs(a).
So ¢ € 1, and I, is an interior hyperideal of S for every
acs.

YET(T(p,q,b),1s

Example4Let S = {x,y,z,w} be the po-ternary
semihypergroup and fs is an int-soft interior hyperideal of
S over U in Example 1. Then

IX = {x}7 Iy = {x7y}5 IZ = {x7Y7Z}7 IW :S

By Theorem 7, each I, is an interior hyperideal of S.
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