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AN INTRODUCTION TO PYTHAGOREAN FUZZY HYPERIDEALS IN
HYPERSEMIGROUPS

V. S. SUBHA!, S. SHARMILA?*, §

ABSTRACT. As the generalization of intuitionistic fuzzy set, Pythagorean fuzzy set was
introduced. It is a pair of membership and non-membership grade where the sum of
the squares of membership and non-membership grade should be less than or equal to
1. Pythagorean fuzzy set get more attention to deal with uncertainity. In this pa-
per we apply Pythagorean fuzzy set in ideal theory of hypersemigroups. We introduce
Pythagorean fuzzy left(right) hyperideals in hypersemigroups. We define t—level cut
of Pythagorean fuzzy hyperideal is in hypersemigroup. Also we introduce Pythagorean
fuzzy interior hyperideals in hypersemigroups and explain it with detailed example. Some
theorems and results are also studied. Relation between Pythagorean fuzzy right(left)
hyperideal, Pythagorean fuzzy subsemihypergroup and Pythagorean fuzzy interior hy-
perideal is given.

Keywords: Pythagorean fuzzy set, Pythagorean fuzzy hyperideal, Pythagorean fuzzy in-
terior hyperideal.

AMS Subject Classification: 03E75, 08A72 20N20.

1. INTRODUCTION

Fuzzy set theory was proposed by Zadeh[11]. Several researchers have done remarkable
works on the generalization of fuzzy sets. Atanassov[2] introduced a new generalization,
intuitionistic fuzzy set in 1986. He defined some new operations on intuitionistic fuzzy
sets[3]. Yager[9] generalized the concept of intuitionistic fuzzy set and propounded the the-
ory of Pythagorean fuzzy set. In recent days the Pythagorean fuzzy set got more attention
among the researchers. It plays an important role to tackle the uncertainities. Yager[10],
Zhang[12] have applied the concept of Pythagorean fuzzy set in decision making problem.
Kumar et al.[7] approached transportation decision making problems using Pythagorean
fuzzy set.

Marty[8] extended the algebraic structures to algebraic hyperstructures. Hussain et
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al.[6] applied the concept of rough set in Pythagorean fuzzy ideals in semigroups. Chin-
ram et al.[4] extended the idea of [6] to ternary semigroups. Akram[l] established the
properties of fuzzy lie algebras. Davvaz[5] studied fuzzy hyperideals and intuitionistic
fuzzy hyperideals in hypersemigroups. In this paper we introduce Pythagorean fuzzy
left(right) hyperideals, Pythagorean fuzzy subsemihypergroup and Pythagorean fuzzy in-
terior hyperideal. We also study some theorems and results. We define both the concepts
and explain with clear examples.

2. PRELIMINARIES

In this section we recall the definitions of ideals in hyperstructures such as hyperideal,
subsemihypergroup and bi hyperideal.

Definition 2.1. [5] Let 4 be a non-empty universe set and F(¥) is the collection of all
subsets of 4. The hyperoperation e on ¢ is defined by

.Y XY — F(9)
The set G with the hyperoperation e is called hypergroupoid(say 4°). The image of
(91,92) € 9 X 9 is denoted by g1 ® go.

Let 4 and % be the subsets of F(¥) then the hyperoperation(x) between % and %
1s defined by

G *x Gy = U g1 ® g2 (1)
(91,92)€% x%2
where

w: F(9) x F(9) = F(4).

Definition 2.2. [5] A hypergroupoid (4°) is called a hypersemigroup(say G*) if
({r}x{s}) x{t} = {r} = {s} x{t}) forallr,s,t € 9.

Example 2.1. Let us consider a universe set 4 as 4 = {r,s,t}. Define a hyperoperation
e on ¥ is defined by r @ s = {r,s} V r,s € 4 which is a hypergroupoid. Then we have

re(set)={r}*{s,t}
=(res)U(ret)
={r,s}U{rt}
={r,s,t}

And also we have (res)et ={r,s,t} Hencere(set) = (res)et holds for allr,s,t €Y.
Therefore 4 is a hypersemigroup on the hyper-operation x.

Definition 2.3. A non-empty set A of a hypersemigroup 94* is said to be a left(right)
hyperideal if * x A C A(Ax9* C A). A hyperideal is both a left and right hyperideal.

A non-empty set A of a hypersemigroup G* is said to be a subsemihypergroup if Ax A C
A.

A subsemihypergroup A of a hypersemigroup 4* is said to be an interior hyperideal if
G*x Ax9G* C A.
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3. PYTHAGOREAN FUZZY HYPERIDEALS OF HYPERSEMIGROUPS

Definition 3.1. Let 9* be a hypersemigroup. A Pythagorean fuzzy set P = (P1,Pa) is
defined by
x
P = cx € 9%} such that 0 < pp, ()% + pp,(x)? < 1.
un@.pmen 77 (o g )
where pp, (x) is the membership function from the universe set 4* to the closed interval

[0,1] and pp,(x) is the non-membership function from the universe set 4* to the closed
interval [0, 1].

Definition 3.2. If P and Q are two Pythagorean fuzzy sets of 4* then the following
operations are defined as:

P0G M, ), i (01 V i, )
(ZZ) PUQ= {(/J’Pl (x) \Vi NQlA(.CU), upy (55) A g, (37))
(iii) OP = (P1,Pr), where Py =1 = P1.

Definition 3.3. A Pythagorean fuzzy set P of 4* is said to be a Pythagorean fuzzy left
hyperideal if for x € 4* we have

() iy (b) < inf pup, (2)

(ZZ) Ky (b) 2> sup NPQ(x) fOT all a,b € G*.

rE€axb

X

tx €9y}

cx €9}

Definition 3.4. A Pythagorean fuzzy set P of 9* is said to be a Pythagorean fuzzy right
hyperideal if for x € 4* we have

() ppy(a) < nf pp, (2)
(it) pp,(a) = sup pp,(z) for all a,b € G~

r€axb
Definition 3.5. A Pythagorean fuzzy set P is said to be a Pythagorean fuzzy hyperideal of
@G* if P is both a Pythagorean fuzzy left hyperideal and Pythagorean fuzzy right hyperideal

of G*.

Example 3.1. Let us consider a hypersemigroup 9* = {ai,as,as,as} with the hyper-
operation (e):

L4 ‘ aq ag as ayg
ar | {a1} {a1} A{a1} {a1}
az | {a1} {a} A{a1} {a1}
ag | {a1} {a1} {a1,a2} {a1,a2}
as | {ar} {a1} {a1,a2}  {a1}

Define a Pythagorean fuzzy set P as
P — { al a9 as aq

(0.5,0.6)" (0.5,0.7)” (0.3,1)" (0.2,0.9)

}. We have

pp,(a1) =05= inf pup (a1)V ag € 97,
al€al*xaz

pp, (a2) =05= inf pup (a1)V az € 9%,
al€agxas

upy (a3) =0.3<05= inf {,u,pl (al),,upl (GQ)} Y a4 € 9%,

a1,a2€a3*a4

pp (as) =05=  inf  {up (a1), pp (a2)} V az € 9%

ai,a2€aq4*a3

Therefore P is a Pythagorean fuzzy right hyperideal. Now,
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ppy(a1) = 0.6 = Lo ppy(a1) ¥V az € 9%,

ppy(az) =0.7>06= sup pp,(a1)V as € 9™,

pps(0) = 1507 = "sup (o) ppy @)} ¥ as € 9,
pipy(as) =0.9>07= sup {up,(a1),pp,(a1)} ¥ az € 9%

ay,a2€a4*as3
Therefore Ps is a Pythagorean fuzzy right hyperideal. Hence P is a Pythagorean fuzzy
right hyperideal of 4*. In the same way we can show that P is a Pythagorean fuzzy left
hyperideal of G*.

Theorem 3.1. If P and Q are two Pythagorean fuzzy left(right) hyperideals of 4* then
PN Q is also a Pythagorean fuzzy left(right) hyperideals of G*.

Proof. Consider for x € ¥*

ppi(a) Apgy(a) < inf pp,(2) A inf pg, (x)

IN

inf {pp, () A poy(2)}

TrEa*

inf pp,no,(z) ¥V a,be g .

rE€axb

IN

Now,

v

Sup pp, () V sup pg, ()

rE€axb rEaxb

> supb{/uwa2 () V po,(z)}

TrEa*

ppy(a) V po,(a)

Z Sup Up,uQs (w) v a, be G,

TEaxb
Thus PNQ is a Pythagorean fuzzy right hyperideal. Similarly we can prove for Pythagorean
fuzzy left hyperideal. O

Theorem 3.2. If P and Q are two Pythagorean fuzzy left(right) hyperideals of 4* then
P U Q is also a Pythagorean fuzzy left(right) hyperideals of 4*.
Proof. The proof is similar as in Theorem 3.1. t
Definition 3.6. If P = (P1,P2) is a Pythagorean fuzzy set of 4* then the image of P is
defined by IM(P) = IM(P1) U IM(Ps) where
IM(P1) = {pp,(x) : x € 9*} and IM(P3) = {pp,(x) : x € G*}.
Definition 3.7. Let P = (P1,P2) be a Pythagorean fuzzy set of 9* and let t € IM(P)
then the sets

Pl ={r €9 :up,(z) >t} and

PL={z €9 : up,(x) <t}
are called t— level cut of P1 and t— level cut of Po respectively.
Theorem 3.3. If P = (P1, P2) is a Pythagorean fuzzy hyperideal of 4* and fort € IM(P)
then Pt = (P, PL) is a hyperideal of 4*.
Proof. Let a,b,x € 4* such that a € P} then

p(a) > ¢ 2)
Since pp, (a) < inf pp, (x)
r€axb
= inf up (z) 21 by (2)
xreEax
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= up, () >tforx €caxb

= axbec Pl

Thus P} is a right hyperideal.

Now, let a, b,z € 4* such that a € P then

ppy(a) <t (3)
= P, (CL) > sup pp, (.1,‘)
rEaxb
= sup pp,(z) <t by (3)
TEaxb

= pp,(z) <tforzcaxb
= axb € Pi.
Thus P} is a right hyperideal. Similarly we can prove that P! is a left hyperideal of ¥*. [

Example 3.2. Consider Example 3.1. We have a Pythagorean fuzzy set P as
P—{ ai a2 as a4

05.00) (05,07) (03.1) (02,09)
The image of P is IM(P) = {0.2,0.3,0.5,0.6,0.7,0.9,1}. The t—level set of P is defined
in Table 1:

TABLE 1. t—level set of P (P?)

Pi/t]02] 03 [ 05 [06] 07 | 09 |1
Pl 9% | {a,b,c} | {a,b} | 0 0 0 0
PLD 0 0 | {a}|{a,b}|{a,b,c}|9*

Since by Example 3.1 we know that P is a Pythagorean fuzzy hyperideal. By routine
calculation we can say that the sets {a}, {a,b} and {a, b, c} are hyperideals.

Theorem 3.4. If P = (P, P2) of 9* is a Pythagorean hyperideal then so OP = (P1,Py)
where P1 =1—"P; .

Proof. Since Py is a Pythagorean fuzzy hyperideal. Now to show that P; is a Pythagorean
fuzzy hyperideal. Consider for x,a,b € G*,

pp (@) =1 — pp (a)

Thus OOP is a Pythagorean fuzzy hyperideal of ¢*. g

4. PYTHAGOREAN FUZZY INTERIOR HYPERIDEAL

Definition 4.1. A Pythagorean fuzzy set P of 4* is said to be Pythagorean fuzzy sub-
semihypergroup if for x € 4* we have

(i) iy (a) A () < inf i, (2)

(i) ppy(a) V pp,(b) > sup pp,(x) for all a,b e G*.

rE€axb
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Example 4.1. Let us consider a hypersemigroup 9* = {c1, ca, c3,cs} with the hyperoper-
ation (e):

[} C1 (&) C3 Cy4

a [{a}  A{a} {aa}  A{a}
co | {e1} {er,ca} {er,e3) {er}
cs [{ei}  A{e} al  A{ea}
cy [ {er} el {a}  {e}

Define a Pythagorean fuzzy set P as
P c1 Gy c3 C4

. We h
1,03 02.1) (02,09) (07,06) " Ve have
ppy (c2) App,(ca) =02< 1= inf pup,(c1)V co,ca € G,

Cc1EC2%Cy

Hpy (03) V ppy (04) =09>03= sup P, (Cl) Vc3,cq € g*;

c1Ec3*Cy
Similarly (i) and (ii) of Definition 4.1 holds for all c¢1,c2,c3,c4 € 9*. Hence P is a
Pythagorean fuzzy subsemihypergroup.

Theorem 4.1. Let P = (P1.P2) be a Pythagorean fuzzy set of 4*. Fort € IM(P), the
t—level cut of P(P?) is a subsemihypergroup then P is a Pythagorean fuzzy subsemihyper-
group of G*.

Proof. Let P! is a subsemihypergroup of ¢* then for a,b € P! we have
axbe Pl (4)
Suppose if pp, (a) A pp, (b) £ infbmp1 () then we have
TEax

ppy(a) A ppy (b) > inf pp, (2).
Then there exists some t,, € IM(P) such that

pp, (@) A pp, (b) >t > infb,up1 (). This implies that

TrEax
e, (0) A ipy (8) > to and it pup, (2) < ta.

= pp, (a) A up, (b) > to and pp, (z) < to for x € axb
= axb ¢ P! and either a € P} or b € Pi.
Which is a contradiction to Equation (4). Hence pp, (a) A pp, (b) < inf up, ().

rE€axb

Now, Since P} is a subsemihypergroup then for a,b € P} we have

axbec Pl (5)
Suppose if pp,(a) V up,(b) # sup up,(x) then we have
x€axb
HPy (a) Vo pp, (b) < sup pup, (.73)

rEaxb
Then there exists some tz € IM(P) such that
pp,(a) V pup,(b) < tg < sup pp, (). This implies that
x€axb

pp,(a) V pup,(b) < tg and sup pp, () >t

reax

= up,(a) V up,(b) < tg and up,(x) > tg forx € axb
= axb ¢ P and either a € P} or b € PS.
Which is a contradiction to Equation (5). Hence pup,(a) V up,(b) < inf up,(z).

rEaxb
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Definition 4.2. A Pythagorean fuzzy subsemihypergroup P is said to be Pythagorean fuzzy
interior hyperideal of G* if for x,z € 4* we have

() ppi(2) < inf up, (2)
(i) pp,(2) = sup pp,(x) for all a,b € G*.

TEa*xzxb

Theorem 4.2. Let P = (P1.P2) be a Pythagorean fuzzy set of 4*. For t € IM(P), the
t—level cut of P is an interior hyperideal of 4* then P is a Pythagorean fuzzy interior
hyperideal of G*.

Proof. Let P be a Pythagorean fuzzy set of ¢*. From Theorem 4.1 P is a Pythagorean
fuzzy subsemihypergroup.
Since P! is an interior ideal then for a,b € ¥* and z € P! we have

axzxbe Pl (6)

Suppose if Py is not a Pythagorean fuzzy interior hyperideal, we have
Hpy (Z) £ infz*b Hpy (.ﬁ)

Treax

= Hp, (2) > inf Hpy ().
TrEa*xz*b
Then there exists some t,, € IM(P) such that
Ky (Z) > to > inf Kpy (LL’)
TEaxz*b
This implies that up, (2) >t and inf pp, (x) < t4.

TrEaxzxb

i.e., p,(2) >ty and pp, (v) <ty for z € axzxb
= axz*b¢ P} and z € Pi.
Which is a contradiction to Equation (6). Hence pp,(z) < inf pp, ().

TrEa*xz*xb
Now, Since P} is an interior ideal then for a,b € ¥* and 2 € P} we have
axzxbe Pl (7)
Suppose if pup,(z) 72 sup pp,(x) then we have
TEa*xz*b
Py (2) < sup  pp, ().
TEa*xz*b

Then there exists some tg € IM(P) such that
ppy(2) <tg < sup pp,(x).

TEa*zxb

Which implies that pp,(2) < tg and sup pp,(x) > ts.

TrEaxzxb

= up,(2) <tg and pp,(z) >tgforz caxzxb
= axz*b¢ P} and z € PS.
Which is a contradiction to Equation (7). Hence pup,(z) > sup up,(z).

TrEaxzxb

Therefore P is a Pythagorean fuzzy interior hyperideal of ¢*. g

Example 4.2. Let us check that the following Pythagorean set is a Pythagorean fuzzy
interior hyperideal of 4* with the hyperoperation (e) by using Theorem 4.2.
Let 9* = {f1, fa, f3, fa} be the universe set with the hyperoperation (e).

e | f f2 f3 fa
Ay {2y {f, b {fi}
| {A} {fu.fo} {fi.fs} {f1}
f3 | {A} {fi.fo} {fi,fs} {f1}
fa| LAY {fi. fo} {fi, fs} {f1}
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The Pythagorean fuzzy set P is given by
P N f2 J3 Ja )
(0.7,0.4) (0.7,0.4)” (0.7,0.4) (0.6, 0.8)
The t—level cut of P is given in Table 2.

TABLE 2. t— level cut of P (P!)
Pjt] 04 [ 06 | 07 08
Py g g {fi,fa, f3} | 0
Po | {f1, fo, 3} | {f1 fo, 3} | {f1, fo, f3} | 97

It is enough to show that the sets 9*, {f1, f2, f3} and 0 are interior hyperideals. G*
and () are trivial. Let F = {f1, fa, f3} . Since
fixfi=faxfi=fsxfi=fi CF,
fixfa=faxfo=faxfo={fi,f2} CF,
fixfa=faxfs=faxfs={f1,fs} CF.
Therefore F' is a subsemihypergroup.
fax fix fa= fax fox fa = fax f3x fy = f1. Hence F is an interior hyperideal. From the
Theorem 4.2 we can say that P is a Pythagorean fuzzy interior hyperideal of G*.

5. COINCIDENCE OF PYTHAGOREAN FUZZY HYPERIDEAL AND PYTHAGOREAN FUZZY
INTERIOR HYPERIDEAL

Lemma 5.1. Fvery Pythagorean fuzzy hyperideal of ¢* is a Pythagorean fuzzy subsemi-
hypergroup.

Proof. Let P = (P1,P2) be a Pythagorean fuzzy hyperideal. For a,b, 2z € ¥* we have

pp (@) A pp, (b) < inf pp, (z) < inf pp (). (8)
rEaxb rE€axb
and
1y (a) V ppy (b) > supb/wz(w) > supbm»z(af)- (9)
TEQ* TEA*

From Equations (8) and (9) we have P is a Pythagorean fuzzy subsemihypergroup. There-
fore every Pythagorean fuzzy hyperideal is a Pythagorean fuzzy subsemihypergroup. [

The converse part of the above Lemma is not true. It has been proved by the following
example.

Example 5.1. Let 9* = {y1,v2,Y3, Y4, Y5, Ys, Y7} be a hypersemigroup with the hyperop-
eration e

e | 1 Y3 Y4 Ys Y6 Y7
yi [y {wnt {nt  {w}t {w} {n}  {w}
vo | {yi} Ay} {we,w3} {wal {wa,ws} {we} {we, yr}
ys | {m} {ws}  {ws}  {wsy  {ys}  {wr}  A{ws}
ya | {n} Ava} {vayst {val {vaust {wa} {ws, 5}
ys | i} {yst  Awsy  {wsy  {wst  {wst  A{ws}
ve | {1t {we}l {we,yr} {va} {vaus} {ve} {we,yr}
yr [y Ayrd Awrd Ayst Awsy {yed Ayrd

Define a Pythagorean fuzzy set P as
P={ Y1 Y2 Y3 Y4 Ys Yo Y7 }

(0.1,1)’ (0.1,1) (0.2,0.7)" (0.5,0.6)" (0.5,0.6)" (0.9,0.3)" (0.9, 0.3)
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P satisfies the conditions of (i) and (i) in Definition 4.1. Hence we can say that P is a
Pythagorean fuzzy subsemihypergroup. But P is not a Pythagorean fuzzy hyperideal of 4*.
Since

ppy(ya) =05 £ 0.1 = inf pup (9*)Vy €9~

G*Ey1*ya

P1 is not a Pythagorean fuzzy left hyperideal.
ppy(ys) =0.720.1= sup pp,(9*) Yy €9~

G*ey1*ys3
Ps is not a Pythagorean fuzzy left hyperideal.
ppy (ya) = 0.5 £ 0.1 = inf  {pp, (y1), ppy (ya), ey (Y6) 1 V y1 € 47

{y1,y4,y6  €yary
P1 is not a Pythagorean fuzzy right hyperideal.

ppy(ye) =03 2 1= sup Ly (y1)s py (Ya), 1py (y5),s 1py (Y6), 1P, (y7) } V1 €
{y1,94,Y5,6,Y7 }EY6*Y1
g*

Ps is not a Pythagorean fuzzy right hyperideal.

Lemma 5.2. Every Pythagorean fuzzy hyperideal of 4¢* is a Pythagorean fuzzy interior
hyperideal of G*.

Proof. Let P = (P1,P2) be a Pythagorean fuzzy hyperideal. For a,b, z, 2z € 4* we have

Jof up(z) = e (ian*fz o (2)
= inf pup, (z)
z€(a*z)
> Py (Z)

Therefore P; is a Pythagorean fuzzy interior hyperideal.
Now consider

Sup  Up, (IL’) = Sup pp, (.CC)

xE€axzxb x€(axz)xb

= sup fip,(7)
z€(a*z)

< [y (z)

Therefore P, is a Pythagorean fuzzy interior hyperideal.
0

The following example shows that every Pythagorean fuzzy interior hyperideal of ¥*
need not be a Pythagorean fuzzy hyperideal of ¢*.

Example 5.2. Let 9* = {p1,p2,p3,pa} be a hypersemigroup with the hyperoperation e

® \ P1 P2 P3 P4
p1 | Ap2,pa} {p3,pa} {pa} {pa}
p2 | {p3;pa}  {p2}  {pa} {pa}
p3 | {psa} {ps}  {psa} {psa}
ps | {psa} {ps}  {psa} {psa}

The Pythagorean fuzzy set P is defined by
P :{ P1 P2 P3 yz }
(0.2,1)” (0.5,0.6)" (0.2,1)" (0.9,0.3)
The t—level cut of P is given by
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TABLE 3. t— level cut of P (P?)
PT/t[02] 03 [ 05 | 06 [ 09 |1
P | 9" | {p2,pa} | {p2:pa} | {pa} {pa} | 0
Py | O | {ps} {ps} | {p2,pa} | {p2,pa} | ¥*

The set {ps} is a hyperideal but {p2,ps} is not a hyperideal. Since for p; € 4* and

p2 € {p2,ps} then we have py x po = {ps,pa} € {p2,pa}. Thus P is not a Pythagorean
interior hyperideal of G*

Definition 4.2 says that every Pythagorean fuzzy interior hyperideal is a Pythagorean
fuzzy subsemihypergroup. But every Pythagorean fuzzy subsemihypergroup need not be
a Pythagorean fuzzy interior hyperideal of ¢*.

Example 5.3. Let 9* = {k1, ko, k3, k4} be a hypersemigroup with hyperoperation e

° kq ko k k4 ks

ki | {k1} {k1 ko2, ka} {k?} {ki, ko, ka} {k1, ko, ka}
ko | {k1} {k2} {k1}  {k1 ko ket {k1, ko, ka}

ks | {k1} {k1, k2} {ki,ks} {ki,ka, ka} @*
ko | {k1}  {ki,k2} {k1}  {ki, ko, ka} {k1, ko, ka}
ks | {k1} {k1, k2} {ki,ks} {ki, ko, ka} @*

The Pythagorean fuzzy set P is given by
P k1 ko ks ky )

~ (0.7,0.6)" (0.1,1) (0.7,0.6) (0.8,0.5)
P is a Pythagorean fuzzy subsemihypergroup. But P s not a Pythagorean fuzzy interior
hyperideal. Since

ks) = 0.8 inf k ka)t.
,upl( 4) ﬁ {k1,k4}1§nk1*k4*k1{ﬂpl( 1)?””’1( 4)}

Hence every Pythagorean fuzzy subsemigroup meed not be a Pythagorean fuzzy interior

hyperideal of G*.

The following diagram explains the relation between Pythagorean fuzzy hyperideal,
Pythagorean fuzzy subsemihypergroup and Pythagorean fuzzy interior hyperideal of ¥*.

Pythagorean fuzzy >

Pythagorean fuzzy

hyperideal < /N subsemihypergroup

N A

Pythagorean fuzzy

interior hyperideal

Ficure 1. Diagrammatic representation
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6. CONCLUSION

Pythagorean fuzzy set is one of the finest tool to deal with uncertainities. In this paper
we applied Pythagorean fuzzy set in algebraic hyper-structures. We defined Pythagorean
fuzzy hyperideal and explained with detailed example. We showed that the union and
intersection of Pythagorean fuzzy hyperideals is also a Pythagorean fuzzy hyperideal.
Then we introduce Pythagorean fuzzy subsemihypergroup and Pythagorean fuzzy interior
hyperideal in hypersemigroup. We also investigated that every Pythagorean fuzzy hyper-
ideal is a Pythagorean fuzzy interior hyperideal. In future work we apply the concept of
pythagorean fuzzy set in ideal theory of ternary hypersemigroups.
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