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Abstract: Relations between rough sets and algebraic structures have beely albbeattlered by many mathematicians. Motivated
by studying the properties of roudm,n) bi-I" -hyperideals in” -semihypergroups, we now introduced the notion of primen) bi-

" -hyperideals in” -semihypergroups and investigated several properties of these frimgbi-I -hyperideals. Also we applied the
rough set theory to these prinje, n) bi-I" -hyperideals and proved that the lower and upper approximation dfreegm,n) bi-I" -
hyperideal is a primém,n) bi-I" -hyperideal in a -semihypergroup. In the end we established some results on rougé (rim)
bi-I -hyperideals in the quotiemt-semihypergroups.
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1 Introduction generalization of a semihypergroup and a generalization
of a I-semigroup. They presented many interesting

Prime bi-ideals of groupoids was studied by Le§.[ examples and obtained a several characterizations of

Further, many other authors studied the prime bi-ideals in” -semihypergroups.

different structures. Shabir and Kanwa],[studied prime The notion of a rough set was proposed by Pawlak

bi-ideals of semigroups and proved interesting results orjf18] as a formal tool for modeling and processing

strongly prime, prime, semiprime, strongly irreducible incomplete information in information systems. Some

and irreducible bi-ideals of semigroups. The notion of authors have studied the algebraic properties of rough

(m,n)-ideals of semigroups was introduced by Laj8s [ sets, for instance Aslam et al19,20], Chinram PR1],

4]. Further Ansari et al. §,6] added some results on Kuroki [22], Yagoob et al. 23 24,25,26,27,28 29,

(m, n)-ideals in semigroups arfd-semigroups. Ansari and Khan 30,31], Anvariyeh et al. B2] and

Hyperstructure theory was introduced in 1934, whenDavvaz B3,34,35].

Marty [7] defined hypergroups, began to analyze their In this paper we introduced the concept of prime

properties and applied them to groups. Nowadays,(m,n) bi-I-hyperideals inl-semihypergroup and apply

hyperstructures have a lot of applications to severalthe rough set theory to prinien, n) bi-I" -hyperideals.

domains of mathematics and computer science and they

are studied in many countries of the world. In a classical

algebraic structure, the composition of two elements is a2 Some notions in -semihypergroups

element, while in an algebraic hyperstructure, the

composition of two elements is a set. A lot of papers andHere we recall the basic terms and definitions from the

several books have been written on hyperstructure theorytheory of I-semihypergroups. Throughout the pajgr

see B, [9], [10Q]. A recent book on hyperstructure$]] denote d -semihypergroup.
points out on their applications in rough set theory,

cryptography, codes, automata, probability, geometryDefinition 1. [15] Amap o : Sx S— 22*(S) is called a
lattices, binary relations, graphs and hypergraphs. hyperoperation or join operation on the set S, where Sisa

Recently, Davvaz, Hila and et. allZ], [13], [14], non-empty set and &7*(S) denotes the set of all non-empty
[15], [16], [17], introduced the notion of subsetsof S. A hypergroupoid is a set S with together a
I -semihypergroup as a generalization of a semigroup, dbinary) hyperoperation. A hypergroupoid (S o), which is
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associative, that is xo (yoz) = (Xoy)oz VX,y,z€ S is
called a semihypergroup.

Let A andB be two non-empty subsets 8f Then, we
define

ArB= | JAyB=|J{ayb|acA beBandyecr}.
yel

Let (S o) be a semihypergroup and Iet= {o}. Then,
Sis al -semihypergroup. So, every semihypergroup is
semihypergroup.

Let Sbe al" -semihypergroup ange I". A non-empty
subsetA of Sis called a sub™-semihypergroup of if
xyy C Afor everyx,y € A. Al -semihypergrousis called
commutative if for all x,y € Sandy € I', we havexyy =

YyX.

Example 1.[15] Let S=[0,1] and" =N. Foreveryx,ye S
andy < I, we definey: Sx S— [J* (S) by xyy = [0, Xﬂ :
Then,yis a hyperoperation. For evexyy,z< Sanda, 83 €

I, we have(xay)Bz = [0, %} = xa(yBz). This means

thatSis al -semihypergroup.

Example 2. [15] Let (S,0) be a semihypergroup arid be
a non-empty subset & We definexyy = xoy for every
X,y € Sandy € . Then,Sis al” -semihypergroup.

Definition 2. [15] A non-empty subset A of a
I -semihypergroup Sis a right (left) I -hyperideal of Sif
ArSCA(STACA), andisa l-hyperideal of Sif it is
both aright and a left I -hyperideal.

Definition 3. [15] A sub I-semihypergroup B of a
I -semihypergroup S is called a bi-I -hyperideal of S if
BrsrBCB.

Definition 4. [23] A subset A of a I -semihypergroup Sis
called an (m,0) I -hyperideal ((0,n) I"-hyperideal) of Sif
ATTSCA(STA'CA).

Definition 5. [23] A sub [ -semihypergroup A of a
" -semihypergroup S is called an (m,n) bi-I"-hyperideal
of S if A"TSTA" C A, where m, n are non-negative
integers (A™ is suppressed if m= 0).

Here if m=n=1thenAs called bif -hyperideal of
S. By a proper(m,n) bi-I -hyperideal we mean afm, n)
bi-I -hyperideal, which is a proper subset®f

Example3. [23] Let S= [0,1] and ' = N. Then, S
together with the hyperoperatioryy = {O, X—ﬂ is a

I -semihypergroup. Lete [0,1] and sefl = [0,t]. Then,
clearly it can be seen thatis a subl™ -semihypergroup of
S Since TS = [0t C [0t = T

(T" =[0,t"] € [0t] =T), so T is an (mO0)

I-hyperideal ((O,n) [ -hyperidea] of S Since
TrST" = [0,t™") C [0,t] =T, then T is an (m,n)

bi-I" -hyperideal of -semihypergroufs.

Example 4. [23] Let S = [-1,0 and
r = {-1,-2,-3,---}. Define the hyperoperation
Xyy = [X—;’,O] for all x,y € Sandy € I". Then, clearlySis
a [-semihypergroup. LetA € [-1,0] and the set
B = [A,0]. Then, clearlyB is a subl"-semihypergroup of
S Since B™S = [A?™l10 C [A,00 = B
(SFB" = [A2*1 0] C [A,0] = B), so B is an (m,0)
I-hyperideal ((0,n) [ -hyperidea)] of S Since
B STB" = [AAMM+L ] C [A,0] = B, then B is an
(m,n) bi-I" -hyperideal ofl” -semihypergroujs.

3 Prime (m,n) bi-I -hyperideals

In this section we will define prime (mn)
bi-I -hyperideals of al -semihypergroup and discuss
some related properties.

Definition 6. An (m,n) bi-I-hyperideal B of a
I-semihypergroup S is called prime if for x;y € S
XMaSBy" C B (or xXMazBy" C B, for al ze€ S) implies
xeBoryeB, foralla,ferl.

Definiton 7. An (mn) bi-I-hyperideal B of a
I-semihypergroup S is called semiprime if for x € S
XNaSAX" C B (or xMazBx" C B, for all ze S) implies
xeB, forala,Berl.

Example 5. Let S= M3(Z) be the set of all % 2 matrices,
thenSis a semigroup under usual multiplication. Let

T = {(_acb> :a,b,c,deZ},

T {(_acg) :a,b,c,dez},
ab) .

{(Od) .a,b,deZ}7

Ty = {(23) :a,c,deZ},

be non-empty subsets & Let " = {1, 82,83, B4} . We
defineA1 A2 = A1 TiA, for everyA, A € S and €T,
1 <i<4 Then S is a [-semihypergroup. Let

B — {(ab> :a,b,c,deZZ}. Since B"STB" C B.

T3

cd
ThenBis a prime(m, n) bi-I" -hyperideal ofS.

Example 6. Let S= {a,b,c,d,e, f} andl"r = {y,[} be the
sets of binary hyperoperations defined below:

yla b c d e f
ala b a a a a
bib b b b b b
cla b {ac} a a {af}
djia b {ae a a {ad}
e|la b {ae a a {ad}
fla b {ac} a a {af}
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Bla b c d e f
ala b a a a a
b|b b b b b b
cla b a a a a
d|la b a {ad} {ae a
ela b a a a a
fla b a {af} {ac} a

ThenSis al” -semihypergroup. Thém,0) I -hyperideals
are {a,b}, {b}, {a,b,c,f}, {a,b,d,e} andS. The (0,n)
I -hyperideals arda, b}, {b}, {a,b,c,e}, {a,b,d, f} and
S. The (m,n) bi-I -hyperideals arga,b}, {b}, {a,b,c},
{a7b7f}7 {a7b?d}7 {a7bﬂc7e}7 {a7b?d?f}7 {a7b7c7f}7
{a,b,d,e} andS.

The only prime(m,n) bi-I" -hyperideals ofS are {b}
andS and hence these are semiprime.

Furthermore {a,b}, {ab,c}, {ab,f}, {ab,d},
{a,b,c,e}, {ab,d,f}, {ab,c f}, {ab,d,e} are not
prime (m, n) bi-I -hyperideals. Indeed

er SN C {a b}, bute f ¢ {a,b},

e'rS N C{ab,c}, bute f ¢ {ab,c},

c"rsrd"C {ab,f}, butc,d ¢ {ab,f},

ersr it C {ab,d}, bute f ¢ {a,b,d},

d"r s f"C{ab,c,e}, butd, f ¢ {a,b,c e},

c"rsre'C{ab,d, f}, butc,e¢ {ab,d,f},

d"rsre'C{a,b,c, f}, butd,e¢ {ab,c,f},

c"rSrf"C {ab,d,e}, butc, f ¢ {a b,d,e}.

Theorem 1. If an (m,n) bi-r-hyperideal B of a
[ -semihypergroup S is prime, then for an (m,0)
[-hyperideal R and a (O,n) I -hyperideal L of S
RFLCBimpliesRCBor L CB.

Proof. Suppose thaRl"L C B for an (m,0) I" -hyperideal
Rand a(0,n) I -hyperidealL of SandR ¢ B. Then there
existsx € R\B. Lety € L. Then

X"STY'CR'MTSL"CRILCB.

SinceB is a prime(m,n) bi-I" -hyperideal anck ¢ B, we
havey € B. ThusL CB. [J

Proposition 1. If an (m,n) bi-I-hyperideal B of a
[ -semihypergroup S is prime, then B is a (0,n)
" -hyperideal or an (m,0) I" -hyperideal of S.
Proof. SinceB™ S is an (m,0) I -hyperideal ofS and
SFB"a(0,n) I -hyperideal ofSsuch that
(B"rSr(sre") CB"rSTB"CB,
we getB™ SC Bor S B" C Bby Theoreml. HenceB is
a(0,n) I -hyperideal or arim,0) I" -hyperideal ofS. [
Definition 8. An (m,n) bi--hyperideal B of a
" -semihypergroup S is called a strongly prime (m,n)
bi-I" -hyperideal if B B, By By C BimpliesB; C Bor
B, C Bfor any (m,n) bi-I" -hyperideals B; and By of S.

Every strongly prime(m,n) bi-I-hyperideal of a
" -semihypergroupS is a prime (m,n) bi-I"-hyperideal

and every prime(m,n) bi-I"-hyperideal is a semiprime

(m,n) bi-I" -hyperideal. A primem,n) bi-I -hyperideal is
not necessarily strongly prime.

Example 7. Let S= {e a,b,c,d} andI" = {y,3} be the
sets of binary hyperoperations defined below:

yle a b ¢ d
ele e e e e
ale {ab} b b b
b|e b b b b
c|e c cC c c
d|e d d d d
Ble a b c d
ele e e e e
ale a a a a
ble a {ab} a a
cle c c c c
dje d d d d
Then S is a [-semihypergroup. The (m,n)

bi-I -hyperideals ofS are {e}, {ec}, {ed}, {ea b},
{e,c,d} andS. Here all(m,n) bi-I"-hyperideals ofS are
prime and hence semiprime. However, the prifnen)
bi-I -hyperideal {e} is not strongly prime (mn)
bi-I" -hyperideal ofSbecause

{e,c} {ed}n{ed}l {ec} ={e} C{e},
but neither{e,c} nor {e d} is contained in{e}.

Definition 9. An (mn) bi-I-hyperideal B of a
[ -semihypergroup S is called an irreducible (resp.
strongly irreducible)  (m,n)  bi-I-hyperideal  if
B1NB; =B (resp. B1NBy C B) impliesB; =Bor B, =B
(resp. By C Bor B, CB).

In Example7, the irreducible(m, n) bi-I" -hyperideals
of Sare {ec}, {ed}, {eab}, {ec,d} andS But the
(m,n) bi-I-hyperideal {e} is not irreducible, because
{e,c} N {e,d} = {e} but neither {e,c} = {e} nor
{ed} = {e}.

Lemma 1. The intersection of any family of prime (m,n)
bi-I" -hyperideals of a I -semihypergroup is a semiprime
(m,n) bi-I" -hyperideal.

Proof. The proof is straightforward]

Theorem 2. Every strongly irreducible, semiprime (m,n)
bi-I" -hyperideal of a I'-semihypergroup S is a strongly
prime (m,n) bi-I -hyperideal.

Proof. Let B be a strongly irreducible semiprim@en,n)
bi-I -hyperideal of S Let B;,B, be any (mn)
bi-I" -hyperideals ofS such thatB;/ B, N Byl By C B.
Since

(B1NBg)? C B By and (ByNBy)? C Byl By,

(B1NBy)? C B1 BaNBy By C B.

Since B is a semiprime (m.n) bi-I-hyperideal,
B; N B, C B. BecauseB is a strongly irreduciblgm, n)
bi-I" -hyperideal ofS, so eitheB; C B or B, C B. ThusB
is a strongly prim&m, n) bi-I -hyperideal ofS. [
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Theorem 3. Let B be an (m,n) bi-I"-hyperideal of a
I -semihypergroup S and a € S such that a ¢ B for a
positive integer m. Then there exists an irreducible (m,n)
bi-I -hyperideal | of Ssuchthat BC | anda ¢ I.

Proof. Let < be the collection of all (mn)
bi-I" -hyperideals oSwhich containB and do not contain
a. Then.«/ is nonempty, becaud® € 7. The collection
o/ is a partially ordered set under inclusion.4fis any
totally ordered subset ofe then U% is an (m,n)
bi-I" -hyperideal of S containing B. Hence by Zorn’s
Lemma, there exists a maximal elemén 7. We show
that! is an irreducible{m, n) bi-I" -hyperideal. LeC and
D be two (myn) bi-I-hyperideals of S such that
| =CnND. If both C andD properly contairl thenae C
anda € D. Hencea € CND = |. This contradicts the fact
thata¢ |. Thusl =Corl =D. O

Definition 10. An element x € Sis called regular if there
exist ain Sand a,B € I such that x € xaaBx. If every
element of a I -semihypergroup Sisregular then Scalled
regular I -semihypergroup.

Definition 11. An element a of a ' -semihypergroup Sis
called intra-regular if there exist x,y € S such that
ac xaa’y, for all a,B € I' and Siscalled intra-regular,
if every element of Sisintra-regular.

Theorem 4. Let S be a regular and intra-regular
I -semihypergroup. Then the following assertions, for an
(m,n) bi-I" -hyperideal B of S, are equivalent:

(i) Bisstrongly irreducible.

(i) Bisstrongly prime.

Proof. The proof is straightforward(]

Theorem 5. For a I-semihypergroup S the following
assertions are equivalent:

(i) The set of (m,n) bi-I -hyperideals of S is totally
ordered under inclusion,

(il) Each (m,n) bi-I-hyperideal of S is strongly
irreducible,

(iii) Each (m,n) bi-I" -hyperideal of Sisirreducible.

Proof. (i) = (ii) Let B be an arbitrary (mn)
bi-I-hyperideal of S and B;, B, be two (mn)
bi-I" -hyperideals o5 such thaB; N B, C B. Since the set
of (m,n) bi-I-hyperideals is totally ordered, either
B1 € By or B, C B;. Thus eitherBi N By, = B; or
B1 N B, = By. HenceB; N By C B implies eitheB; C B or
B, C B. This shows thaB is a strongly irreduciblém, n)
bi-I -hyperideal.

(i) = (iii) Let B be an arbitrary (mn)
bi-I-hyperideal of S and B;, B, be two (mn)
bi-I" -hyperideals o5 such thaB; "B, = B. ThenB C By
and B C By. By hypothesis, eitheB; C B or B, C B.
Hence eitherB; = B or B, = B. That is, B is an
irreducible(m, n) bi-I" -hyperideal.

(iii) = (i) Let By and By be any two(m,n) bi-I -
hyperideals o8 ThenB; N By is an(m, n) bi-I -hyperideal

of S. So by hypothesis, eith&; = B;1NBy or B, = B1NBy,
that is, eitheB; C B, or B, C B;. I

Proposition 2. If every (m,n) bi-I-hyperideal of S is
semiprime then Sisregular.

Proof. Suppose that everym, n) bi-I"-hyperideal ofS is

semiprime. LeB = XM S X" for x € S. Then using 23,

Lemma 2.1], we have

B"rSTB" = (x"r S x")™r s (x"r srx")"
CX"'rsrx"=8B,

thusB is an(m, n) bi-I" -hyperideal ofS. As B is semiprime

for all x e S SinceB = X" SI' X", we getx € X" ST X" =
B. Now for anyx € S

x e XM Sx" C xIFSIx.

Hence for allx € S there exists € Ssuch thak € xaax,
forall a,B € I'. ThereforeSis regular.

Lemma 2. A " -semihypergroup Sis completely regular if
and only if
AC(ArAr S (ArA)

for every A C S Equivalently, if x € xI"xI" S xI" x for all
XeS

Theorem 6. If every (m,n) bi-I-hyperideal of S is
semiprime then Sis completely regular.

Proof. Letx € S Let
B= (xrx)"r S (xrx)" =x"rx"r Sx"rx".
Then using 23, Lemma 2.1], we have
B"rsrB"
= (XX XXM ST (XXM SEXT X"
CX'TXTTS XX = (xFx)"r ST (xMx)" =B,

thus B is an (mn) bi-I-hyperideal of S As B is
semiprime for allx € S SinceB = (X x)™ SI" (xI"x)",
we getx € (xIx)™ S (xMx)" = B. Now for anyx € S
x € (XFX)Mr S (xFx)" C xIxISxMx. Hence for all
x € S there exista € Ssuch thatx € xaxyadxBx, for all
a,B,y,0 € I'. ThereforeSis completely regular]

4 Rough prime (m, n) bi-I" -hyperideals

In this section we will study rough primgmn)
bi-I -hyperideals.

Definition 12. Let S be a [ -semihypergroup. An
equivalence relation p on Sis called regular on Sif

(a,b) € p implies (ayx,byx) € p and (xya,xyb) € p,
forallxe Sandye .
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If pis aregular relation o8, then, foreverx e S [x|, ~ Thus there exist™ C [x"], = [X, W € [w], andb" C
stands for the class of with the represenp. A regular Vo = Mlg such thata™Bw yb" C A. SinceA is a prime

relationp on Sis called complete ifalpylblp = [ayblo  (m,n) bi-r-hyperideal, we hava € Aorb e A Now
for all a,b € Sandy € I". In addition,p on Sis called

congruence if, for everya,b) e Sandy € I, we have amcC [x]?,“ = ac[X, alsob" C [y]g = be [ylp.
ce [alpylblp = [c]p < [a]p¥iblp- _

LetAbe a non-empty subset ofasemihypergrouf®  Thusac XlpNAorbe [yl,NA. So[x,NA# @oryl,N
andp be a regular relation o8 Then, the sets A+ @, and sox € ATer (A) orye ATorp (A). Therefore

Apr (A) = {xe Si[X, C A} Apr, (A) is a prime(m, n) bi-I" -hyperideal ofS. [
Arr _ . Theorem 11.Let p bea completeregular relationonar -
and Aprp(A) = {X €S:ppnA# 0} semihypergroup Sand Aisa prime (m,n) bi-I" -hyperideal

are calledp-lower and p-upper approximations of,,  Of S Then Apr (A) is, if it is nonempty, a prime (m,n)

respectively. For a non-empty subseA of S bi-I" -hyperideal of S.

Aprp(A) = (Apr (A),Apr,(A)) is called a rough set with _ _ _ _
; . Proof. Since A is an (m,n) bi-I"-hyperideal ofS, by

respect tp if Apr  (A) # Apr,(A). Theorem 9, we know that Apr (A) is an (m.n)

Theorem 7. [32] Let p be a regular relation on a  Pi-/ -hyperideal ofS We suppose thatpr  (A) is not a
[ -semihypergroup S and let A and B be non-empty prime (m,n) bi-I-hyperideal, then for,y € I" there

subsets of S. Then, exists x,y € S and any elementw € S such that
(1) Apr, (A) T Apr, (B) C Apr, (ATB); X"Bwyy" C Apr (A), butx ¢ Apr_(A) andy ¢ Apr  (A).
@ If P 1S complete, then  Thus|x, ¢ Aandlyl, ¢ A. Then there exist

ac [x|]pbutag¢g A and be ly], butb ¢ A
A subsetA of a Ir-semihypergrous is called ap-
upper (respp-lower) rough(m,n) bi-I" -hyperideal ofSif We have for alw € Sandf,yerl,

Apr, (A) (resp.Mp (A)) is an(m,n) bi-I -hyperideal of "Byt C (XIB Wl yyIE = X8 Wloyiy T,

S
= [X"Bwyy"], C A.

This implies thag™Bwyb" C A. SinceA is a prime(m,n)
bi-I" -hyperideal, we hava € Aorb € A. It contradicts the
supposition. This means th@p (A) is, if itis nonempty,
Theorem 9.[23] Let p be a complete regular relation on a prime(m,n) bi-I -hyperideal ofS. O

a I-semihypergroup S If Alis an (m,n) bi-I" -hyperideal

of S, then Apr_(A) is, if it is nonempty, an (m,n) bi-I - The following example shows that the converse of
hyperideal?Sp Theorem10and Theorenildoes not hold.

Theorem 8. [23] Let p be a regular relation on a
" -semihypergroup S. If Aisan (m,n) bi-I" -hyperideal of
S thenitisa p-upper rough (m,n) bi-I" -hyperideal of S.

Example 8. Let S= {a,b,c,d,e} andl" = {y,3} be the

Let p be a regular relation on A-semihypergroufs sets of binary hyperoperations defined below:

Then a subseA of Sis called ap-lower rough prime
(m,n) bi-I -hyperideal ofS if Mp (A) is a prime(m,n)

a b c d e
bi-I" -hyperideal of S. A p-upper rough prime(m,n) ; {a,b} {b,c} C {del e
bi-I -hyperideal ofSis defined analogously. A is called a b | {b,c} c c {d,e} e
rough prime(m, n) bi-I"-hyperideal ofSif Ais ap-lower c c c c {d,e} e
and ap-upper rough primém, n) bi-I" -hyperideal ofS. d| {de {de {de} d e
Theorem 10.Let p be a complete regular relation on a © © © © © ©
[-semihypergroup S If A is a prime (mn) B a b c d e
bi-I -hyperideal of S then A is a p-upper rough prime a | {b,c c c del e
(m,n) bi-I -hyperideal of S. b A c c {d:e} e
Proof. SinceA is an(m,n) bi-I -hyperideal ofS, then by ¢ c ¢ ¢ {de} e
Theorens, Apr , (A) is an(m, n) bi-I" -hyperideal ofS. Let d|{de} {de {de d e
w be any element 0b. Letx,y € Sandf,y € I" such that € € € € € €
X"Bwyy" C Apr, (A). Thus Then S is a I'-semihypergroup. Lep be a complete

regular relation orS such thatp-regular classes are the
X"Bwyyp NA= X" pBW]p Yy ]p NA# . subsets{a,b,c}, {d,e}. Then for A = {c,d,e} C S
© 2014 NSP
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rmp (A) = {a7b7C7dve}5 and ﬂp (A) = {dae}'
clear that Apr,(A), Apr (A) are prime (mn)

bi-I" -hyperideals ofs. The (m,n) bi-I" -hyperidealA is not
a prime(m,n) bi-I -hyperideal fob™ cla" = c € A but
b¢ Aanda¢ A.

It is

5 Rough prime (m,n) bi-I" -hyperideals in the
quotient I -semihypergroups

Let p be a regular relation on fa-semihypergroufs. We

putl’ {y: ye I'} For every(alp, [b], € S/p, we define
[@lpYiblp = {[Zp : z€ ayb}.

Theorem 12. [32, Theorem A4.1] If S is a

I" -semihypergroup, then S/p isa I" -semihypergroup.

Definition 13. Let p be a regular relation on a
I -semihypergroup S. The p-lower approximation and
p-upper approximation of a hon-empty subset A of S can
be presented in an equivalent form as shown below:

Apr () = {[X, € S/p: [, CAf

and Apr,(A) = {[x]p €S/p:[X,NA# 0},
respectively.

Theorem 13. [23] Let p be a regular relation on a
" -semihypergroup S. If Aisan (m,n) bi-I" -hyperideal of
S Then,

(1) Apr,(A) isan (m,n) bi-I"-hyperideal of S/p.

2 MP(A) is, if it is non-empty, an (m,n)

bi-I~-hyperideal of S/p.

Theorem 14.Let p be a complete regular relation on a
I -semihypergroup S. If Aisa p-upper rough prime (m,n)
bi-r -hyperideal of S, then Apr,(A) is a prime (m,n) bi-
[ -hyperideal of S/p.

Proof. Let A be a p-upper rough prime (m,n)
bi-I" -hyperideal ofS, by Theorem13(1), we know that
Apr,(A) is an(m,n) bi-I -hyperideal ofS/p. Suppose for
anywe S B,yel and[Xp,[ylp € S/p, such that

X ?EWVM” = [X"oBWYlY)o
- mBWVy” C Apry(A),

for E,VG r. Thus[x™Bwyy"], NA# @. Now there exist,
such that € X"Bwyy" C Apr, (A). SinceA is a p-upper
rough prime(m,n) bi-I" -hyperideal ofS, that isApr, (A)
is a prime(m,n) bi-I"-hyperideal, we have € Apr, (A)
ory e Apr, (A). Now ast € x"Bwyy", we obtain[t], €
X T BWYlY]5.

On the other hand, sindec Apr, (A), we

haveltlp NA# @. So[x|p NA# @ or [y], NA# ¢. Hence
X|p € Apr,(A) or y], € Apr,(A). ThereforeApr ,(A) is a
prime (m,n) bi- r- -hyperideal ofS/p. O

Theorem 15.Let p be a complete regular relation on a
" -semihypergroup S. If Aisa p-lower rough prime (m,n)
bi-I -hyperideal of S, then MP(A) isa prime (m,n) bi-

[ -hyperideal of S/p.

Proof. Let A be a p-lower rough prime (m,n)
bi-I" -hyperideal ofS, bX Theorem13(2), we know that
Apr (A) is an(m,n) bi-I" -hyperideal ofS/p. Suppose for

anyweS B,ye Tl and[X)p,[ylp € S/p, such that

XTBWYIS = X" By
= X"Bwyy"], C ﬂp (A).

for E,Ve . Thus X"Bwyy", € A. Now there exist,
such that € xX"Bwyy" C ﬂp (A). SinceA is a p-lower
rough prime(m,n) bi-I" -hyperideal ofS that isﬂp (A
is a prime(m,n) bi-I -hyperideal, we have € Mp (A)
orye ﬂp (A). Now ast € x"Bwyy", we obtain

e € [x]g‘EwV[y]B. On the other hand, since
teApr, (A), we havelt], CA. So (x|, CAor[yl, CA
Hence [x], € MP(A) or [y, € ﬂp(A). Therefore

Apr (A) is a prime(m,n) bi-F-hyperideal ofS/p. O
=0

6 Conclusion

In this paper, we investigated some properties of prime
(m,n) bi-I -hyperideals inl -semihypergroups. Also we
applied the rough set theory to these prinfe, n)
bi-I" -hyperideals.

In our future study, the following topics may be
considered:

(i) Study on
I -semihypergroups.

(ii) Study on rough fuzzy primé -hyperideals in" -
semihypergroups.

rough fuzzy I -hyperideals in
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