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Abstract:

In this paper, we introduce the notions of interval-valued anti fuzzy prime (resp. strongly prime and semiprime)
bi-ideals of semigroup. By using these ideas, we characterize those semigroup for which each interval anti-fuzzy
bi-ideal is semiprime and strongly prime.

1. Introduction: The theory of fuzzy sets proposed by Zadeh [6], in his classic paper of 1965, deal with the
applications of fuzzy technology in information processing. Mordeson, Malik and Kuroki gave a systematic
exposition fuzzy semigroups in [2], where one can find theoretical results on fuzzy semigroups. Shabir and
Kanwal [5], introduced the concept of prime bi-ideal, strongly prime bi-ideals and semiprime bi-ideal of a
semigroup and studied those semigroups.

In this paper we introduced the concept of interval valued anti fuzzy prime, strongly prime and semiprime bi-
ideal of semigroups and give characterization of semigroups in terms of these notions we characterize those
semigroups for which each interval-valued anti fuzzy bi-ideal is semiprime and strongly irreducible.

2. Basic Concepts of Semigroups:

A semigroup is a non-empty"s'e't K together with an (ﬂ/\i)(x):[ﬂl (X) A2 (X), 28 () A A (X)J
associative binary operation . . An element Oof a . | | y N

semigroup K is called a zero element of K if (/Nﬁ)(x){ﬂ (v A )4 (X)v A (X)J

x0=0x =0 for allx e K. A semigroup which vy _[1_ Au o

contains a zero element is called a semigroup with H (X)_[l AL u (X)J v eX- )

7ero. For any X,y €X;a(x) < AY) implies  that
Anon empty subset A_of a semigroup K is called a Ax)<A(y) for px)<a'(y) also we have
subsemigroup of Kif abeA for all gpeca. A . R . and R A
subsemigroup B of a semigroup K is called a bi- (gﬂl)(x)z,u(x)/\l(x) (2U2)x) =200 v A(¢)
ideal of S if BKB — B . A non empty subset A of a where (ﬁﬂ/{)is called the intersection of the interval-
semigroup K is called left (right) ideal of K if
KA cA(AK cA)- A is called two sided ideal of K if .
it is both a left and right ideal of K .A bi-ideal B of  Let £ and A be two interval-valued fuzzy subsets
a semigroup K is called prime (strongly prime) if of a semigroup

BB,=B(BB,MNB,B,cB) implies B,cB OF  ypen the anti-product [i* A is the interval-valued
B,cB for any bi-ideal B, B, of K [3]. A bi-ideal anti fuzzy set is defined by

B of a semigroup K is called semiprime if A {/J(y )V A(z )}
implies B, — B for any bi-ideal B_of K [4]. (e 2(x))=1"

. . [11] if xisnotexpressibleasx =yz
An element of a semigroup K is called a regular . . )
element if there exists an element x eKst  Lemma2-2:Let 4, and o be the interval-valued

axa =a. A semigroup K is called regular if every anti  fuzzy subset ofK, if Aoy then
element of K is regular. An element X of semigroup A*SDu*SandS* A o5* u.
K is called S-weakly regular element if there exist = =

Proof: Letx e K , then (2%8) () =(u*5)(x)=[1]]

a,beK stx =xax . o _

o L " if X isnotexpr-essibleas X =YZ o.w
2-1 Definition [3]: Let y~ and g subsets of a non
empty set X st o<pt(x)<u(x)<1 forall x eX (2*5)(X):x£\yz {A(y)vé(z)}
, we define /}:x—>D([0,1]) by,[z(x):[/u"(x),lu“ (x )] (ﬂ,*é‘)(x) in\yz {:u(y )V5(Z )} :(ﬂ*é‘)(x)
Similarly we can show that§* 4 o6 * u [

valued fuzzy subset / and j(z U4 union)-

then f1 is called interval-valued fuzzy subset of X

where b ([0]) is the power set of the set [0,1] . Lemma 2-3: Let 4, uand & be the interval-valued

. . . anti fuzzy subset of then the following properties
Now we define a some set theoretical operation on hold y K g prop

interval-valued fuzzy set for interval-valued fuzzy 1 25 (uN6) = (A5 u)N(A*0)

sets /},/i of X . We define the interval-valued fuzzy (uN&)x 2= (ux )N (5% A)

subset /}/\ﬁ,,ﬁvi and £i° as follows: 22%(nU8) (A% p)U(A%8), {(nUS)* A2 (u*A)U(5* A)}
Proof: Letx eK, if X is not expressible as
X =YZ then

(2+(uN3) ) =LY = (2 )N (4+5)) )
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Otherwise

(ﬂ*(ﬂﬂ5))(x)=xi\yz {A(y)v(und)@)}

AV (@ A5@))]

= A () 1@) A () v @)
A A v @A A 120) v 5@)}

=(A*u)(x)N(A*5)(x)
Similarly we can show that

(uN8)* 2=(u A)N(5+2)

x eK, then 2. Let

(2#(uU8))x)=[L1]= (2% #)U(2*5)
expressible as x =yz, otherwise
(2#(1U8))() = ~ {20) v (1U8)(@)}
42V a(2)vs@))
AA0)v W@k ialy)vs@))
M)V @)y A 1Ay )v 8@}

(A*(1U3))(x) 2 (2% u)(x)U(A*5)(X)

If Xis not

>

Similarly we can prove that
(#U8)*22(ux2)U(8%2) ©

If A is nonempty subset of K, then the interval-
valued characteristic function of A is denoted by CA
and is defined by [1]
c [11] if x eA

A(X)_{[O,O] ow
Definition 2-4: Let K be a semigroup. An interval-
valued anti fuzzy subset g of K is called an
interval-valued anti fuzzy subsemigroup of K if
AV iy ) = fi(xy) VXY €K
Definition 2-5: An interval-valued anti fuzzy
subsemigroup g of K a semigroup K is called an

interval-valued anti fuzzy bi-ideal of K if

alxyz) < a(x) v j(z), vx,y,z €K
Definition 2-6: An interval-valued anti-fuzzy subset
,[1 of a semigroup K is called an interval-valued
anti fuzzy left (right) ideal of K if

Aly) = alxy ), (A(x) = a(xy ), vx,y €K

Lemma 2-7: Let [1 be an interval-valued anti fuzzy
subset of a semigroup K then ; is an interval-valued,
anti-fuzzy bi-ideal of Kiff 4gcg*ga and
axK = i o pwhere K is an interval-valued anti fuzzy

subset of K mapping .
Proof: Assume that ; is an interval-valued anti

fuzzy bi-ideal of a semigroupK .
Let a be any element of K, if * f(a) = [jL]_]then

L 1> fi(a), if ais expressible as a =xy then
fx @)= () v u(y)} = @)
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Thus g+ 1o f1
Now if [,*K*ﬁ(a):[lyl]then /}*kA * 1> [1(a)
Otherwise 3 elements x y pand q st a=xy and

X = pq .
Therefore

(e x )@ = {2+ 00) n )
LB VK@) v ay)|
x:pq([l(p)v[o,o])}v ;,(y)}

A A (AR iy))

a=xy x=pq
> fi(pay ) = /1(a)

Thus

(%K = 22)(@) = @)

Hence %K * 1D ji

Conversely  assume

that g*gop  and

,LAl*kA*,[IQ,[l ,let X, Y and Z be an elements of
K then(zix ) (xy) 2 xy ). als0
xy/;ab{[z(a)v,&(b)}={,&*[¢}(xy)2[z(xy)

Thus {4200 v iy )y = (4 ) (xy ) = A0xy )

Hence [l is an interval-valued anti fuzz sub semi

group of K , also
)<k s ioyy=  n Ak )OI O]

<[(pK a(2)) < A(p) VK@)
<{(a )(Xy)vu(z)}<xy2pq{u(p)v @ v i2))

<{A) VK (W) v i) =plx) v ilz)

Thus a(xyz) < a(x)v i(z)- Hence
interval-valued anti fuzzy bi-ideal of K .
Lemma 2-8: Every interval-valued anti fuzzy left
(right) ideal of a semigroup K is interval-valued anti
fuzzy bi-ideal.

Proof: Let 4 be an interval-valued anti fuzzy left

is an

[

(right) of K and

X,y wekK

Then itxwy ) = ((xw )y ) < iy ) < max {(x ), ii(y )}
Thus 1[1 is an interval-valued anti fuzzy bi-ideal of K

. The right case is proved in an analogous way ||
Lemma 2-9: A semigroup K is regular, then
AU f=Ax i for each interval-valued anti fuzzy right

ideal ﬂt and each interval-valued anti fuzzy left ideal
[ ofK .

Proof:

Assume that K is regular. Let /i be any interval-
valued anti fuzzy right ideal and ,[l be any interval-
valued anti fuzzy left ideal of K. Then we have
AcA*k cixi and j K * ic A*fi- Thus
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AUpcA*p, let @ Dbe any element of K . Then
since K is regular, 3 an element x e K sta=axa

Hence we have
(A+ )@= A {i(y)v At2)]

(A= ir) < Aa) v @) < A(a) v ia) =4 2) @)

Andso * i< AU fi, therefore U ji=A* 1 |
Lemma 2-10: If K is S-weakly regular semigroup
then A+ uc AUu for each interval-valued anti

fuzzy bi-ideal A and each interval-valued anti fuzzy
right ideal 4 ofK .
Proof: Suppose thatK is S-weakly regular. Let A
be an interval-valued anti fuzzy bi-ideal of K and 4
interval-valued anti fuzzy right ideal of K LetaeK
,then3x,y eK ,sta=axa’y =axaay , thus
(A% u)@)= A {As) v alt) <{A(axa)v u(ay)}
<A@)v u@)=(4v u)(@)
Hence A+ uc AU u.
Definition 2-11: Let K be a semigroup and ,[1 an
interval-valued anti fuzzy bi-ideal of K . Then fI is
called an interval-valued anti fuzzy prime (strongly
prime) bi-ideal of K if:
For any interval-valued anti fuzzy bi-ideals A and
O of ofK. i*ég,&(i*SUS*ig/}) implies
Acpordcp
Definition 2-12: An interval-valued anti fuzzy bi-
ideal /1 ofK is called an interval-valued anti fuzzy

semi-prime bi-ideal of K if: for any interval-valued

anti fuzzy bi-ideal A of K, ixica=ici -
Definition 2-13: LetK be a semigroup and 4 an
interval-valued anti fuzzy bi-ideal of K . Then f is
called an interval-valued anti fuzzy irreducible
(strongly irreducible) bi-ideal of K if:

For any irgswal-valued anti fuzzy bi-ideals ﬂt and &
ofK, iUs=p(iUdcp)=i=p O J=ji
(Aci or Sca):

Proposition 2-14: An interval-valued anti fuzzy
strongly irreducible, semi-prime bi-ideal of a
semigroup K is an interval-valued anti fuzzy strongly
prime bi-ideal of K .
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Proof: Let fI be an interval-valued anti fuzzy

strongly irreducible semi-prime bi-ideal of K , let A
and & be interval-valued anti fuzzy bi-ideals of K s.t
Ax5US*icp Since (iué)zgi*é and also
A A\ 2 A A~

(AUS) cé%4: %0

(iUS)Zci*SUS*ic[J’ since /1 is an interval-
valued anti fuzzy semi-prime bi-ideal, so

AUSc - As 1 is irreducible so Aci OS5 i
That is ,[1 an interval-valued anti fuzzy strongly
prime bi-ideal of K .

Theorem 2-15: If K is a regular semigroup and A is
interval valued anti fuzzy bi-ideal ofK then

(i*l{*i)gi :

Proof: Let A be any interval-valued anti fuzzy bi-
ideal of K and @ be any element of K , since K is
regular, so 3 an element X eK st a=axa.
Hence we have

(i*k‘*i)(a):aﬁyz {(i*k”)(y)v,i(z )}
s(i*k)(ax)vi(a)

SRV OMION IO
i(@)v[0,0]v A(a)

Andsoixk xic il

Lemma 2-16: LetK be a semigroup and ;},}:be
interval valued anti fuzzy bi-ideal of K , then gz Ais
an interval valued anti fuzzy bi-ideal ofK .

Proof: Let 4 and /f be interval valued anti fuzzy bi-
ideal of K , then
(,u*ﬂ.)*(,u*/l)Z(y*ﬂ*ﬂ)*/lZ(,u*K *,u)*lz,u*ﬂ

(e 2) 5K (ux2) 2 (uxK)*K *(ux2)
:,U*(K *K)*(,u*/l)Z‘u*K *(#*,1)
=(,u*K *p)EAZ
Thus g+ A is an interval valued anti fuzzy bi-ideal
of K [J
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