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1 Introduction and Preliminaries

Hyperstructure theory was born in 1934 when Marty [1] defined hypergroups,
began to analysis their properties and applied them to groups, rational algebraic
functions. Now they are widely studied from theoretical point of view and for their
applications to many subjects of pure and applied properties. In 1965, Zadeh [2]
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introduced the notion of a fuzzy subset of a non-empty set X, as a function from X
to [0, 1]. Fuzzy set theory has been shown to be a useful tool to describe situations
in which the data are imprecise or vague. Fuzzy sets handle such situations by
attributing a degree to which a certain object belongs to a set. In 1971, Rosenfeld
[3] defined the concept of fuzzy group. Since then many papers have been published
in the field of fuzzy algebra. Recently fuzzy set theory has been well developed
in the context of hyperalgebraic structure theory. A recent books [4)5] contains a
wealth of applications. In [6], Davvaz introduced the concept of fuzzy hyperideals
in a semihypergroup, also see [THI0]. But in fuzzy sets theory, there is no means
to incorporate the hesitation or uncertainty in the membership degrees. As an
important generalization of the notion of fuzzy sets on a non-empty set X, in
1983, Atanassov introduced in [II] the concept of intuitionistic fuzzy sets on a
non-empty set X which give both a membership degree and a non-membership
degree. The only constraint on these two degrees is that the sum must be smaller
than or equal to 1. The relations between intuitionistic fuzzy sets and algebraic
structures have been already considered by many mathematicians. In [12], using
Atanassov idea, Davvaz established the intuitionistic fuzzification of the concept of
hyperideals in a semihypergroup and investigated some of their properties. Also,
see [13H21].

In this paper, using Atanassov idea, we introduce the concepts of intuitionis-
tic fuzzy hyperideal extension of semihypergroups and intuitionistic fuzzy prime
(semiprime) hyperideal of semihypergroup. We discuss the properties of them and
study the relationship between prime (semiprime) hyperideals and intuitionistic
fuzzy prime (semiprime) hyperideals by means of the extensions of intuitionistic
fuzzy hyperideals of semihypergroup. Since intuitionistic fuzzy sets theory is a
generalization of fuzzy sets theory, the fuzzy sets can be seen as a special situation
of the intuitionistic fuzzy sets.

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

Definition 1.1. A map o : H x H — P*(H) is called hyperoperation or join
operation on the set H, where H is a non-empty set and P*(H) = P(H)\{0}
denotes the set of all non-empty subsets of H.

Definition 1.2. A hyperstructure is called the pair (H, o) where o is a hyperop-
eration on the set H.

Definition 1.3. A hyperstructure (H,o) is called a semihypergroup if for all
x,y,2 € H, (xoy) oz =20 (yo z), which means that

| woz= | zou.

uexroy vEYOoz
If x € H and A, B are non-empty subsets of H then

AoB= |J aobAox=Ao{x},and zoB = {x}oB.
acA,beB
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Definition 1.4. A non-empty subset B of a semihypergroup H is called a sub-
semihypergroup of H if BoB C B and H is called in this case super-semihypergroup
of B.

Definition 1.5. A non-empty subset I of a semihypergroup H is called a right
(left) ideal of H if for all x € H and r € I,

rox CI(xor CI).

A non-empty subset I of H is called a hyperideal (or two-sided hyperideal) if it is
both a left hyperideal and right hyperideal.

Atanassov introduced in [111[22] the concept of intuitionistic fuzzy sets defined
on a non-empty set X as objects having the form:

A= {(z,pa(z), Aa(2)) [z € X},

where the functions py : X — [0,1] and A4 : X — [0,1] denote the degree of
membership (namely pa(z)) and the degree of non-membership (namely Aa(x))
of each element z € X to the set A respectively, and 0 < pa(z) + Aa(z) <1 for
all z € X.

Obviously, each ordinary fuzzy set may be written as

A= {<$,MA(I), 1- IUA(I)) |$ € X}

Let A and B be two intuitionistic fuzzy sets on X. The following expressions
are defined in [22[23].

A C Bifand only if pa(x) < pp(z) and Aa(x) > Ap(z) for all z € X.
A= B if and only if if A C B and B C A.

A= {<$,)\A($),MA(I)> |I € X}

AN B = {{z,min{pa(z), up ()}, max{Aa(z), Ap(z)}) [ € X}.

AU B = {(z,max{pa(z), pp(z)}, min{Aa(z), Ap(2)}) [+ € X}.

04 = {(z,pa(z),1 - pa(z)) |z € X}.

QA ={{z,1—da(z), \a(2)) |z € X}.

For the sake of simplicity, we use the symbol A = (ua,A4) for intuitionistic
fuzzy set A = {(x, ua(x), Aa(z)) |z € X}. Im(pna) denote the image set of 4 and
similarly, Im(A4) denote the image set of A4.

For a non-empty family {A; = (p14,,A4,) : ¢ € I} of intuitionistic fuzzy subsets
of X, theinf A; = {(inf pa,,supAa,) : ¢ € I'} and the sup A; = {(sup pa,,inf Aa,) :
i € I} are the intuitionistic fuzzy subsets of X defined by:

inf A; : X — [0,1], 2z = {(inf pa, (x),sup A, (x)) : i € I},

supA; : X — [0,1],z — {(sup pa, (z),inf Aa,(z)) : i € I}, where inf pyu,(z) =
inf{pa,(z) : ¢ € I} and supAga,(z) = sup{Aa,(z) : ¢ € I} and similarly for
sup w4, (x) and inf A4, (z).

For any ¢ € [0,1] and a fuzzy set u of a semihypergroup H, the set

NS e WD
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Ulust) = {w € H s p(w) = ¢} (resp. L{uit) = {o € H : () < 1))
is called an upper (resp. lower) t-level cut of p.

Definition 1.6. Let A, B be two intuitionistic fuzzy sets in a semihypergroup H.
Then,

A C B if and only if (Vo € H), (pa(z) < pp(x) & Aa(z) < Ap(z)),
AN B = {(z, min{pa(x), up(z)}, max{ra(z), A\p(z)}) |z € H},
Ax B ={(z, pasp(x), Aaxp) |v € H},

where

sup {min{pa(y), ns(2)}} itz eyos
,UA*B(x = TrEYoZ )
0 otherwise,
reyoz

Y inf {max{Aa(y),A5(2)}} fzxe€yoz
AR 1 otherwise.

Definition 1.7. Let H be a semihypergroup. An intuitionistic fuzzy set A =
(a,Aa) in H is called an intuitionistic fuzzy semihypergroup in H if for all z,y €
H

)

0 [na(2)} = minfua(e), pa(y)} and. sup Aa(2)} < maxAa(@) Aa(n))-

Definition 1.8. Let H be a semihypergroup. An intuitionistic fuzzy set A =
(a,Aa) in H is called a left (resp. right) intuitionistic fuzzy hyperideal of H if
for all x,y € H,

L paly) < _inf {1a(2)} (resp. pae) < inf {pua(2)}).

2. sup {Aa(y)} < Aa(y) (resp. sup {Aa(2)} < Aa(x)).

zEexoy zEexoy

An instuitionistic fuzzy set A in H is called an intuitionistic fuzzy two-sided
hyperideal of H if it is both an intuitionistic fuzzy left and an intuitionistic right
hyperideal of H.

Let H be a semihypergroup. For x € H, we define
Xe={(y,2) e HxH:xz€yoz}

Definition 1.9. Let H be a semihypergroup. An intuitionistic fuzzy set A =
(a,Aa) in H is called an intuitionistic fuzzy prime hyperideal if for all x,y € H,

Jnf pua(t) = pa@) vV paly)
Exoy

and
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sup Aa(t) = da(z) V Aa(y).

texoy

Definition 1.10. Let H be a semihypergroup. An intuitionistic fuzzy set A =
(1A, Aa) in H is called an intuitionistic fuzzy semiprime hyperideal if for all z,y €
H,

inf pa(t) <pa(z)

texox

and

sup Aa(t) > Aa (o).

texox
Definition 1.11. Let H be a semihypergroup. Then, a hyperideal I of H is called

1. prime if for the hyperideals A, B of H, Ao B C I implies that A C I or
BCI.

2. semiprime if for a hyperideal A of H, Ao A C I implies that A C I.

Proposition 1.12. Let H be a semihypergroup and O # I C H. Then, I is a
prime hyperideal of H if and only if X = (P, Uy) is an intuitionistic fuzzy prime
hyperideal of H, where X = (®y,¥y) is the characteristic function of I.

Proof. Let x,y € H. f xoy C I, then z € [ or y € I. Thus ®;(z) = 1 or
®;(y) = 1. Thus we have

inf (I)[(t) =1= (I)](I) V (I)](y)
texoy

and

sup Ur(t) =0= U (x) AU;(y).

texoy

Ifxoy¢ I, thenz ¢ and y ¢ I. Thus ®;(z) =0 and ®;(y) = 0. Thus we have

inf (I)[(t) =0= (I)[(I) vV <I>1(y)
texoy

and

sup Ur(t) =1=T(z) A Tr(y).
texoy

Conversely, suppose that X = (&, ;) is an intuitionistic fuzzy prime hyper-
ideal of H and x oy C I. It follows that

1= inf CIJI(t):CIJI(x)\/CDI(y).

texoy

Hence, ®;(x) =1 or ®;(y) =1, i.e., x € I or y € I. Thus, I is prime hyperideal.
([l

In similiar way it can be proved the following proposition:
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Proposition 1.13. Let H be a semihypergroup and § # I C H. Then, I is a
semiprime hyperideal of H if and only if X = (®;, V) is an intuitionistic fuzzy
semiprime hyperideal of H, where X = (®;, V) is the characteristic function of
1.

2 Intuitionistic Fuzzy Hyperideal Extensions

Definition 2.1. Let H be a semihypergroup, A = (4, A4) an intuitionistic fuzzy
subset of H and € H. Then,

(2, A) (y) = {(y, (x, pa) (y), (2, 24) (y)) s 2 € H}

is the intuitionistic fuzzy subset of H, where the function (v,p4) : H — [0,1]
and (x,A4) : H — [0,1] defined by (x,pa) (y) = ténf na(t) and (z,A4) (y) =
ToYy

sup Aa(t) is called the extension of A by x.
texoy

Proposition 2.2. Let H be a commutative semihypergroup, A = (ua,Aa) be an
intuitionistic fuzzy hyperideal of H and x € H. Then, (x, A) is an intuitionistic
fuzzy hyperideal of H.

Proof. Let A = (pa,Aa) be an intuitionistic fuzzy hyperideal of commutative
semihypergroup H and p,q € H. Then,

inf (z,p4) (1) > inf pa(s) > inf pa(k) = (z,pa) (p)
tepogq s€xopoq k€xop

and

sup (z,Aa) (t) < sup Aa(s) < sup Aa(k) = (x, a) (p).
tepogq s€xopogq kE€zop

Thus (z, A) is an intuitionistic fuzzy right hyperideal of H. Since H is a com-
mutative semihypergroup, we have (x, A) is an intuitionistic fuzzy hyperideal of
H. O

Proposition 2.3. Let H be a commutative semihypergroup, A = (ua, a) be an
intuitionistic fuzzy prime hyperideal of H. Then, (x, A) is an intuitionistic fuzzy
prime hyperideal of H for all z € H.

Proof. Let A = (pna,Aa) be an intuitionistic fuzzy prime hyperideal of H. By
Proposition 2.2, (x, A) is an intuitionistic fuzzy hyperideal of H. Let y,z € H.
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Then,

and

inf (2, 14) (t)

teyoz

inf inf S
teyoz s€zxot MA( )

inf inf
tgg}oz{'uA (I) v térz}oz A (t)}

pa(x) vV inf pa(t)
teyoz

pa(x) Vv paly) VvV pa(z)
(a(z)V pa(y)) vV (pa(@) Vv pa(z))

i, Ha Y 2 mall)

(T, pa) (Y) V(x,pa) (2)

sup sup Aa(s)
teyoz sc€xot

sup {Aa(z) A sup Aa(f)}
teyoz teyoz

Aa(z) A sup Aa(t)
teyoz

)\A(:E) A )\A(y) A )\A(Z)
(Aa(2) A Aa(y) A (Aa(z) Ada(z))

sup Aa(k) A sup Aa(l)
kexoy l€xoz

(@, Aa) (y) A (2, Xa) (2)-

297

Hence, by Definition 1.9, (z, A) is an intuitionistic fuzzy prime hyperideal of

H.

O

Definition 2.4. Let H be a semihypergroup and A = (p4, A4) be an intuitionistic
fuzzy subset of H. Then, we define supp pa = {# € H : pa(x) > 0} and

inffia={xe H:xa(z) <1}.

For the sake of simplicity, we denote for all x € H, 2" = zox oz o ...
(n-copies).

o

Proposition 2.5. Let H be a semihypergroup, A = (ua,Aa) an intuitionistic
fuzzy hyperideal of H and x € H. The following statements hold true:

1. AC (z,A).
2. ("1 A) C (z"T2 A) ,Vn € N.
3. If pa(x) > 0 and Mg (x) < 1, then supp (x,pa) = H andinff (x, \a) = H.

Proof. (1). Let y € H. Then, since A is an intuitionistic fuzzy hyperideal of H,

(T, p4) (y) = tgggym(w > pa(y)
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and

(z,A4) (y) = sup Aa(t) > Aa(y).

texoy
Hence, A C (z, A).
(2). We have to prove that

(<$n+1, :uA>)
(<In+1, )\A>)

(<x"+2,u,4>) and
(<$n+27 )\A>)

Now

("%, pa))(y) = inf  pa(t)

tean+2oy

= inf_ pa(t)

texox™tloy

> inf s
>t fra(s)

= (@™ pa) (y)

and

(2" 20)) () sup  Aa(t)

texnt2oy

= sup  Aal(t)
texox™tloy

< s Aa(s)
scantloy

= (2" A4) ().

Hence, (z"*1, A) C (2"*2 A) ,Vn € N.

(3). Since (z,A) is an intuitionistic fuzzy subset of H, by the definition,
supp (x, Ay C H. Let y € H. Since A is an intuitionistic fuzzy hyperideal of H,
we have

(z,p4) (y) = inf pa(t) > pa(z) >0

texoy
and
(@ pa) (y) = inf na(t) > pa(z) >0
and also

(z,Aa) (y) = Sup Aa(t) < Aafz) < 1.

Then, (r,pna)(y) > 0 and (z,A4)(y) < 1. So y € supp (xr,pua) and y €
inff (v, M), O
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Definition 2.6. Let H be a semihypergroup, M C H and x € H. We define
(e, M)={ye H:xzoy C M}.

Proposition 2.7. Let H be a semihypergroup, ) # M C H. Then, (z,®) =
@ pary and (x,War) = Wi, gy for every x € H, where (®ar,Yas) denotes the
characteristic function of M, where

1 ifeeM
(I)M(x){ 0 ifr¢gM

0 ifeeM
‘I’M(m){ 1 ifeg¢ M.

Proof. Let x,y € H. We have the two following cases:

Case 1. y € (x,M). Then, z oy C M. This means ®p(t) = 1,Vt € x oy
and Uy (t) = 0,Vt € zoy. Hence, inf Py (t) =1 and sup ¥y (t) = 0 whence

tExoy texoy

(z,®pr) =1 and (z,¥pr) = 0. Also @, apy = 1 and ¥y, ppy = 0.

Case 2. y ¢ (v, M). Then, zoy ¢ M. So there exists t € xoy, @p(t) =0 and
U (t) = 1. Hence, sggy@M(s) =0 and seup Upr(s) = 1. Thus (z,Pp) =0 and

sExoy

(x,¥r) = 1. Again @, ppy = 0 and ¥, 5y = 1. Thus we conclude (z, ®yr) =
(I)@,M) and (x, \I/M> = ‘Il(z,M) ([l

Proposition 2.8. Let H be a semihypergroup and A = (14, \a) be a non-empty
intuitionistic fuzzy subset of H. Then, for every t € [0,1], (x, A¢) = (x, A), for all
x € H, where A; denotes U(ua :t) and L(Ag : t).

Proof. Let y € (z,A),. This means y € U((x,pa) : t) and y € L((z,Aa) : t).

Then, (x,ua) (y) >t and (z, A4) (y) < t. Hence, énfy na(s) > tand seup (s) <t.
sexo s€xoy

This gives pa(s) >t and Aa(s) <t for all s € z oy and hence zoy C U(ua : t)

and x oy C L(A4 :t). Consequently, y € (x,U(ua : 1)) and y € (z,L(A4 : 1)), i.e.

y € (x,Ay). It follows that (x,A), C (x, A;). Reversing the above argument we

can deduce that (x, A¢) C (z, A),. O

Proposition 2.9. Let H be a commutative semihypergroup and A = (ua, Aa) be
an intuitionistic fuzzy subset of H such that (x, Ay = A for every x € H. Then,
A= (ua,\a) is a constant function.

Proof. Let x,y € H. Then, by hypothesis we have

pa(x) = (y,pa)(z)

- térylga‘ A (t)
(

- téggy ha t)

= (z,pa)(y) = paly)
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and

)\A(m) = <ya>‘A> (1’)
tzup‘)\A(t)

= sup Aa(t)
texoy

= (z,2a) (y) = Aa(y)

Hence, A = (ua,A4) is a constant function. O

Corollary 2.10. Let H be a commutative semihypergroup and A = (ua,Aa) be
an intuitionistic fuzzy prime hyperideal of H. If A = (ua,Aa) is not constant,
then A = (ua,Aa) is not a maximal intuitionistic fuzzy prime hyperideal of H.

Proof. Let A = (na,Aa) be an intuitionistic fuzzy prime hyperideal of H. Then,
by Proposition 2.3, for every x € H, (x, A) is an intuitionistic fuzzy prime hyper-
ideal of H. By Proposition 2.5(1), A C (z, A) for all x € H. If (z, A) = A for all
x € H, then by Proposition 2.9, A is constant which is not the case by hypothesis.
Hence, there exists € H such that A C (z, A). This completes the proof. O

Proposition 2.11. Let H be a commutative semihypergroup. If A = (1a,Aa) i
an intuitionistic fuzzy semiprime hyperideal of H, then (x, A) is an intuitionistic
fuzzy semiprime hyperideal of H for every x € H.

Proof. Let A = (ua,Aa) be an intuitionistic fuzzy semiprime hyperideal of H
and z,y € H. Then, tinf pa(t) = inf inf pa(s) < inf inf inf pa(k) =
€yoy

teyoy s€xot teyoy s€xot k€sox
inf inf inf pa(k) = (z,p4) (y). Also, sup Aa(t) = sup sup Aa(s) >
teyox s€xrot k€soy teyoy teyoy s€xot
> sup sup sup Aa(k) = sup sup sup Aa(k) = (z,\a) (y).
teyoy s€xot k€sox teyox s€xot k€soy

By Proposition 2.2, (x, A) is an intuitionistic fuzzy hyperideal of H. Conse-
quently, (x, A) is an intuitionistic fuzzy semiprime hyperideal of H for all = €
H. O

Corollary 2.12. Let H be a commutative semihypergroup, {A;}icr be a non-empty
family of intuitionistic fuzzy semiprime hyperideals of H and let A = (ua,Aa) =
(inf pa,,sup Aa,)icr- Then, for every x € H, {(x,A) is an intuitionistic fuzzy
semiprime hyperideals.

Proof. Since each A; = (pa,,Aa,;)(¢ € I) is an intuitionistic fuzzy hyperideal,
wa,;(0) # 0 and Mg, (0) # 1,Vi € I. (Each pa, and A4, are non-empty, so there
exists x; € H such that pga,(z;) # 0 and Mg, (x;) # 1,Vi € I. Also pa,(0) =

tei(r)lf (t) > pa,(z; and Aa, (0) = sup (¢) < Aa,(z4,Vi € I. Hence, Vi € I, ua,(0) #
ox; telox,;

0 and A4, # 1). Consequently, ua # 0 and Ay # 1. Thus A is non-empty. Let
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z,y € H. The we have

tégfo‘y fa (t)

and

sup Aa(t)
texoy

301

inf {pa, :i€I}(t)
texoy

inf{tg;gy,uAi(t) ci eI}

Y

inf{pa, :i €I}
pa(x)

sup {A4, 14 € I}(t)
texoy

sup{ sup Au,(t) :i €I}
texoy

IN

sup{A4, :i €I}
AA(x)

Hence, H is a commutative semihypergroup, A is an intuitionistic fuzzy hyperideal

of H.
If a € H, then we have
pala) =
>
and
Aa(a) =
<

inf{pa, : ¢ € I}(a)
inf{pa,(a):iel}
inf{ inf pa,(t):i€1}
t€aoa

inf {inf{ua,(t):i€1}}
t€aoa

inf {inf{pa, :i € I}(t)}
t€aoa

inf p4(t)

t€aoa

sup{A4, : i € I} (a)

sup{Aa,(a):i eI}

supq{ sup Aq,(t) :i €I}
t€aoa

sup {sup{Ay,(t) :i € I}}

t€aoa

sup {sup{A4, : i € I}(t)}

t€aoa

sup Aal(t).

t€aoa

This means that A = (ua,A4) is an intuitionistic fuzzy semiprime hyperideal of

H. Hence, by Proposition 2.11,

semiprime hyperideal of H.

for every € H,(x, A) is an intuitionistic fuzzy
O
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Proposition 2.13. Let H be a commutative semihypergroup, {H;}icr be a non-

empty family of semiprime hyperideal of H and A = (| H; # 0. Then, (z,X4)
il
is an intuitionistic fuzzy semiprime hyperideal of H for all x € H, where X4 =

(Pa,W4) is the characteristic function of A.

Proof. Since A # (), for any hyperideal P of H, Po P C A implies Po P C
H;,Vi € I. Since each H; is a semiprime hyperideal of H, P C H;,Vi € I. So
P C (| H; = A. Hence, A is a semiprime hyperideal of H. So the characteristic
iel
function X4 = (®4,¥4) of A is an intuitionistic fuzzy semiprime hyperideal of
H. By Proposition 2.12, for all x € H, (x, X 4) is an intuitionistic fuzzy semiprime
hyperideal of H. This completes the proof.
In the following we present another alternative proof of the above proposition:
Since A= (VH; #0, Xa #0and ¥4 # (. Let x € H. Then, x € Aor x ¢ A.

If x € A, then Z(Ie);(yc) =1,Va(z) =0and x € H;,Vi € I. Then, we have
inf{®p, :i € I}(x) =inf{Py,(x):i €I} =1=Dy(x)
and
sup{Up, : i € I'}(z) =sup{¥p,(z) :i € I} =0 =T 4(x).

If © ¢ A, then ®4(z) = 0,P4(x) = 1 and there exists ¢ € I,z ¢ H;. It follows
that @, (x) =0, Vg, (x) = 1. Thus we have

inf{®py, :i € I}(x) =inf{Ppy,(z):i €I} =0=D4(x)
and
sup{Upy, : 1 € I}(x) =sup{¥p,(z):i €[} =1=T4(x).

So we have that ®4 = inf{®p, : i € I} and U4 = sup{¥y, : i € I'}. Therefore, for
alli € I, Xp, = (Pp,, ¥y,) is an intuitionistic fuzzy semiprime hyperideal of H.
Consequently, by Corollary 2.12, for all € H, (xz, X 4) is an intuitionistic fuzzy
semiprime hyperideal of H. O

Theorem 2.14. Let H be a semihypergroup. If A = (ua,\a) is an intuitionistic
fuzzy prime hyperideal of H and x € H such that A(x) = (in}f{ wa(y), sup Aa (y)) ,
IS yeH

then (x, A)y = A. Conversely, if A= (na,\a) is an intuitionistic fuzzy hyperideal
of H such that for all y € H, (y,A) = A with A(y) not mazimal in A(H), then
A= (ua,Aa) is prime.

Proof. Let A = (pua,Aa) be an intuitionistic fuzzy prime hyperideal of H and
x € H be such that pa(z) = inf pa(y) and Aa(xz) = sup Aa(y). Let z € H.
yeH yeEH

Then, pa(x) < pa(z) and Aa(x) > Aa(z). Hence,

pa(z) Vpa(z) = pa(z) (1)
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and
Aa(x) Ada(z) = da(z) (2)

Now (z, pa) (x) = ténf wa(t) and (z,Aa) () = sup Aa(t). Since A = (ua,Aa) is
roz texoz

an intuitionistic fuzzy prime hyperideal of H, we have ténf na(t) =pa(z)Vupa(z

(

)
and sup Aa(t) = Aa(z) Ada(z). Using (1) and (2), it follows ténf wa(t) = pa(z)
texoz zoz
and sup Aa(t) = Aa(z). Hence, (x,ua)(x) = pa(z) and (x,A4) (x) = Aa(2).
texoz
Consequently, (z, A) = A.
Conversely, let A = (pa, Aa) be an intuitionistic fuzzy hyperideal of H such
that for all y € H, (y, A) = A with A(y) not maximal in A(H) and let z1,x2 € H.

Since A = (4, A4) is an intuitionistic fuzzy hyperideal of H, we have

inf pa(t) > pa(zr) and  sup Aa(t) < Aa(z1) (3)

tEx10xy tExi0xo

and
inf pa(t) > pa(ee) and  sup Aa(t) < Aa(zz) (4).
texioxs tExioxa

We have the two following cases:

Case 1. Either (pa(x1), a(z1)) or (ua(z2), Aa(z2)) is maximal in A(H).
Suppose that (14(z1), Aa(z1)) is maximal in A(H). Then, teinf wa(t) < pa(zr)

x10To

and sup Aa(t) < Aa(x1). Consequently, teﬁiﬂngw2 pa(t) = pa(zr) = {palz) VvV

tExiowy

pa(zz)} and sup Aa(t) = Aa(z1) = Aa(z1) A da(a2).

teExi0xo
Case 2. Neither (ua(z1), Aa(x1)) nor (ua(za), Aa(xz2)) is maximal in A(H).
By hypothesis (z1, A) = A ie. (x1,pu4) = pa, (x1,Aa) = Aa, (X2, pa) = pa and
(x2,Aa) = Aa. Hence, (z1,pa) (x2) = pa(z2) and (z1,Aa) (x2) = Aa(z2). This
implies teinf pna(t) = pa(ze) and sup Aa(t) = Aa(z2). So, using (3) and (4),
r10T2

texi0oT2
we have inf pa(t) = pa(z1) V pa(zz) and  sup Aa(t) = Aa(xr) A Aa(z2).
texi0x2 tExi0Ts
Therefore, we have that A = (a4, A4) is an intuitionistic fuzzy prime hyperideal
of H. O

Corollary 2.15. Let H be a semihypergroup and I a hyperideal of H. Then, I is
prime if and only if for x € H such thatx ¢ I, (x, X;) = X1, where X; = (9, V)
is the characteristic function of I.

Proof. Let I be a prime hyperideal of H. Then, by Proposition 1.12, X; =
(®7,Uy) is an intuitionistic fuzzy prime hyperideal of H. For z € H such that
x ¢ I, we have

®1(x) = 0= inf s(y)

and
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Ui(z) =1= Jnf T (y)

Then, by Theorem 2.14, (z, X;) = XJ.

Conversely, let (x, X;) = X for all z € H such that « ¢ I. Let y € H be
such that X7(y) is not maximal in X;(H). Then, ®;(y) = 0 and ¥;(y) = 1, so
y ¢ I. Thus (y, X;) = X;. By Theorem 2.14, X; is an intuitionistic fuzzy prime
hyperideal of H. So I is prime hyperideal of H. o
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