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Abstract

Boolean like semi rings were introduced by K.Venkatesawarlu, B.V.N.Murthy and N.Amaranath
during 2011. The idea of intuitionistic fuzzy set was introduced by Atanassov. In this paper we
introduce the concept of intuitionistic fuzzy k — bi — ideals in Boolean like semi rings. An
intuitionistic fuzzy bi — ideal A = (uy4,v,) of R is called an intuitionistic fuzzy k — bi_ ideal of R

if for x,y €R,

Dpa(R)=< AV g + ), ua (v + 03, 1a(v)}
Ny )<V A {yalx +¥),va(y + 0}, va()}

We investigate some of its properties

Keywords Boolean like semi ring, IFS, intuitionistic fuzzy bi - ideal, intuitionistic fuzzy k - bi

- ideal.

1.Introduction:

Boolean like semi rings were introduced in
roll by  K.\Venkatesawarlu,  B.V.N.
Murthiand N. Amaranath during 2011.
Boolean like rings of A.L. Foster arise
naturally from general ring dulity
considerations and preserve many of the
formal properties of Boolean ring. It is clear
that every Boolean ring a Boolean like semi
ring but not conversely. Fuzziness occurs
when the knowledge is not precise. Fuzzy
sets introduce vagueness by eliminating
sharp boundary between the members of
the class and nonmembers of the class
whereas crisp sets dichotomize the
individuals to members and nonmembers. A
fuzzy set can be defined by assigning to
each individual of the universe under
consideration, a value of membership. Fuzzy
theory is associated with information theory
and uncertainly. The concept of the fuzzy set
was first introduced by Zadeh in [6] . Since
then , fuzzy set theory developed by Zadeh
and others has evoked great interest among
researches working in different branches of

mathematics. Many notions of mathematics
are extended to such sets, and various
properties of these notions in the context of
fuzzy sets are established. In this paper by N
we mean a near-ring and by M we mean I'-
near-ring. In this paper we introduce the
concept of intuitionistic fuzzy k — bi — ideals
in Boolean like semi rings.

2.Preliminaries

Definition2.1: A system (R,+,) a
Boolean semi ring if and only if the
following properties hold

i) (R,+) is an additive (abelian)
group (whose ‘zero’ will be
denoted by ‘0”)

i) (Ry) is a semigroup of
idempotents in the sense aa = a,
forall a eR

iii) a(b + c) = ab + ac and

IvV) abc = bac, for all a, b, c €R.
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Example2.2:Let (G,+) be any abelian
group defined ab = b for all a,b €G. Then
(G,+,") is a Boolean semiring.

Definition2.3: A nonempty set R together
with two binary operations + and
satisfying the following conditions is called
Boolean like semi ring.

i) (R,+) is an abelian group

i) (R,”) is asemigroup

ia-(b+c)=a-b+a-c for all
a,b,c €ER

ivV)a+a=0forallainR

V) ab(ab + ab) = ab forall a,b €R

Definition2.4: Let u be a fuzzy set
defined on R then p is said to be a fuzzy
ideal of R if,

) u(x —y)=min{u(x), u(y)}for all
x,y ER

i) u(ra) = pu(a),forallr,a € R

iii) u((r + a)s + ra) = u(a), for all
r,a,s ER

Definition2.5: Let u be a fuzzy set
defined on R. Then u is said to be a fuzzy
bi-ideal of R if,

Dulx —y) =2
min{u(x),u(y)}, for all x,y €R

iu(xyz) = min{u(x),u(z)} , forall
x,y,zeR

Definition2.6: A non-empty set R with
two binary operations ‘+’ and ‘-’ is called a
nearing if

i) (R,+) is a group (not necessarily
abelian)

i) (R,”) is a semigroup

iii) x.(y+z)=xy+x.z for all
x,y,Z €ER

Definition2.7:A subgroup B of (N,+) is
said to be a bi-ideal of N if
BNBN(BN)+«B <B. In the case of zero
symmetric near- ring subgroup B of (N,+) is
a bi-ideal BNBcB.

Definition 2.8: A fuzzy setinaset Mis a
function u: M — [0,1].

Definition2.9: A complement of a fuzzy
set u, denoted by ' =1 — u(x) for all x €
M.

Definition2.10: By u, we denote a level
subset of u, for {x € M/u(x) =t} where
te[0,1].

Definition2.11: If u is a fuzzy set M and
f is a function defined on M, then the fuzz
set V) in f(M) defined
by, 9(Y)=Supyer-1(»nu(x) for all yef(M) is
called the image of u under f.

Definition2.12: If 9 is a fuzzy set f(M),
then the fuzzy set u = 9°f in M i.e., the
fuzzy set defined by u(x) = 9(f(x)) for all
x in M is called the pre image of 9 under f.

Definition2.13: A fuzzy set u in M is said
to have the sup property if for any subset T
of M there exists to€T such that u(to) =

S
rer i (1).

Definition 2.14: Let A and B be sets such
that AcB. Define ya: B— [0,1] by ya(x) =1
if XEA, xa(X)=0 if xgA. Then ya is called as
characteristic function of A.

Definition 2.15: puis said to be fuzzy
normal divisor with respect to the addition it
u satisfies

) p(x—y) = minf{u(x), u(y)}
i) uly+x—1y)=u(x), forallx,y eM

3 Intuitionistic Fuzzy k — bi — ideal
of Boolean like semi rings:

Definition 3.1: AnIFS A= (u,; v4) inR
called an intuitionistic fuzzy subgroup of R
if
) pa(x = y) 2A s (), 1 (v)}
i) yalx =) <V {ya(x),va(»)}, for all
x,y ER

Definition 3.2: An intuitionistic fuzzy
subgroup A= (uy4;v,) of R is called an
intuitionistic fuzzy k-bi-ideal of R if,

) pua(xyz) 2A {pa(x), us(2)}
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i) va(xyz) <v{ya(x),va(2)} for all
x,y,Z €ER

Definition 3.3: An intuitionistic fuzzy
bi-ideals A= (u,;y4) of R is called an
intuitionistic fuzzy k-bi-ideal of R, if for all
x,y €ER

) pa() AV (e + ), ua (v +
)}, ma(y)}

i) ya() Vi {ya(x +3),va(v +
)}, va()}

Theorem 3.4 : AnIFS A= (u4,v4)in R
IS an intuitionistic fuzzy k — bi — ideal of R.
Then the fuzzy sets p, and y, are fuzzy k —
bi — ideals of R.

Proof : Let A=(u,, v, )be an intuitionistic
fuzzy k — bi — ideal of R. Then clearly u,is a
fuzzy k-bi-ideal of R. We claim that y, is
a fuzzy k — bi — ideal of R. Let x,y € R.

Theny,(x—y) =1-y,(x—y)
=1 -V {ya(x),va(»)}

=M1 —y4(x),1 = va(»)}
=A{ya (), va(")}-
Let x,y,z ER. Then,
Va(xyz) =1 = ya(xyz)
> 1-V{ra(x),va(2)}
=M1 = y,(x),1 —ya(2)}
=A{yx (0,74 O}
Now,y, (x) =1 — y,(x)
21-V{A{ralx +3),7a(v + 0} va(¥)}

=ML Al + ), 7a(y + 031 -
Ya()}

=MV{l -y (x+¥),1-ys(y + 0}, 1 -
Ya()}

=AMV 1Al + 9,720 + 0L v ()}
Hence, y, is a fuzzy k-bi- ideal of R.

Theorem 3.5: Let R—R be a
homomaorphism of Boolean like semi rings.

If B= (ug,yp) isan intuitionistic fuzzy k-
bi-ideal of R’ then the Pre image

f1(B)= (fY((ug);f * (v5)) of B under fis
an intuitionistic fuzzy k — bi — ideal of R.
Proof: Assume that B = (ug,yg) is an
intuitionistic fuzzy k — bi — ideal of R,

Let x,y €R. Then,
f ) (x —y) = up(flx — )
=us(f () = F))

= A (f (0, us (fF ()}
=N (up) (), = () )3
fap)x—y) =yp(f(x —¥))
=ys(f(x) — f)

<V {ys(f (), vsf ()}

=V{f (), £ (ve) )}

=f1(B) = (f (1) f " (vs)) isan

intuitionistic fuzzy subgroup of R.
Let x, y,z € R,then,
£~ (up) (xyz) = pp (f (xy2))
= (f COf () f ()
=A {up (f (), up (f (2)}
=A{f (), f up(2)}
) (xyz) = yp(f (xy2))
=y (f () f()f (2))
>V {ys(f (), v5(f(2)}
=Af 1 ye(0), f 1y (2)}

Therefore,f ~1(B) is intuitionistic fuzzy bi-
ideal of R. Now, for x,y € R we have

[ up) () = pup(f (x))

=AMV {ug(f () + F(), us(F(y) +
FENLus(f )

=A{V{us(f(x +y), usg(f(y +
0} us(f )
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ANV T ) e+ ), f T ) (v +
XN we) ()}

f ) () = ve(f ()

AV {ys(FC) + FO), vs(f(¥) +
FONLYs(FON)}

AV {ys(f(x + ), ve(f(y +
NLye(fO))}

VAT e+ ), (ve) (v +
L e) ()}

Hence,f_1(3)=(f_1(ll3)}f_l(YB)) isan

intuitionistic fuzzy k - bi-ideal of R.

Definition3.6: Let A=(us;y4) be an
intuitionistic ~ fuzzy set in R. Then the
intuitionistic level subset of A is an object

having the form (i, y%) where
uh ={x € R/pua(x) = t}
vi ={x € R/ya(x) <t}

Theorem3.7: AnIFS A=(u4;v4) iNRis
an intuionistic fuzzy k — bi — ideal of R if
and only if the components uj # 0 for any

te Imy, and y} #0 for any t € Imy, of
the intuitionistic level subset are k-bi-ideal
of R.

Proof: Assume that A= (u,,y4) inR, is
an intuitionistic fuzzy k — bi-ideal of R.

Fix, t € Im p, such that x4 # 0.
t' € Imy, such that y§ = 0.
Suppose that,
y € puy.Then, uy(x) = t,u (y) =t
=AM {ua (), ua(¥)} = t.
Weget, iy (x — y) 2A {ua (), ua ()} =t
=x—y € ub.
Let x,z € uf,y €ER.
Then, us(x) =>t, pu(z) >t.

Thus,us(xyz) 2A {pua(x), ua(2)} = t

—xyz € pY. Lety € pf

Also, Letx +y € uf (or) y + x € uf
Then, {us(¥)} = t and {u,s(x +y)} = ¢ (or)
pa(x +y) =t

Now, 4 (x) ALV {ps (x + y), pa(y +
x)} a0} =t

=x € uY, Therefore i is a k-bi-ideal of R.

Similarly, let y € £ . Theny,(x) <
tvay) < t' =), va(} <t

Thus we have ,

Yalx —y) S v{ya(),va(@)} <t

—x—y€eyl. Let x,z€y:y €R.

Then, y,(x) < t'; ya(2) < t';
Ya(xyz) < v{ya(0),va(2)} < t

—xyz €yt Lety € yL.

Also Letx +y €yt (of) y+x €yt .

Theny,(y) < t' and y,(x+y) <t
Ny, (y+x)< t'.

Now, y4(x) < iy (x +¥),v.(y +
Vy.(y),} St ;=x€v)

Hence, y£ is also a k-bi-ideal of R.

Conversly, Assume that, the components

and yj’of the intuitionistic level subset are k-
bi-ideal of R.Fix any x, y €R and Let

pa(x) = t;, ua(y) = t,. Lett = Afty, t,},

Then, uy(x) = tand u,(y) = t=x,y €
uh=x —y € u. Therefore,u,(x —y) >t

= Aty 2= Alua (), ua ()}
Fixany x,y € R. Let y,(x) = t; and
va(y) = tglett' = v{ts, t,}.

Then y,(x) < t'y (y) < t'=x,y €

YAa=>x—yEVi.
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Therefore,y, (x — y)y4(x)= v{ts, t4}
=v{ya(x),va(y)}.Let uy(x) = t; and
“A(Z) - tz. Let t = /\{tl, tz},

Then,u,(x) = tand puyu(2z) = t=x,y €
pi=xyz € uy.Then, u,(xyz) >t =

Aty ta} =a{us (), e (2)}. let vy, (x) = t5
and y,(y) = t,. Let t'= v{ts, t,}.

ya(x) < t'and y4(2) < t'=x,y €y}
—xyz € yL. Therefore y,(xyz) < t’
=v{ts, ta} = V{¥a(x),v4(2)}

Thus, A = (u4, y,) in Ris an intuitionistic
fuzzy bi-ideal of R.

Forany x,y €R. Let u,(y) = tq, ua(x +
V) = to, pa(y + x) = t3, (t; € Impy).

If we let t =A{V {t,, t3},t1}. Thenu, (y) =
t andpu,(x+y) = tu,(y+x)=>t.=>y€
uhand x +y € uY (or) y + x € uy. Since
uG is a k —bi— ideal of R. We get x € u}

iR)ua(x) =t =A{V {t,, t3} t,}.

ta(x) = AV {ua(x + y), ua(y +
)} ma()}.

For any, x,y €R,

Let ya(y) = tavalx +y) = ts, va(y +
xX) = tg,(t; € Imy,).

If we get, t' =V {A {ts, t¢}, t4}., then
vay) <t and yu(x+y) <t va(y +
x)<t'=yE€ yj' and (x +y) € yj, (or)
(y+x) Eyi=x eyl .Sincey! isak-
bi — ideal of R. Therefore y,(x) <t

=V {A{ts, te}, ta}
=V {A{yvalx +y),va(y + )} va()}

Hence, A=(u,4;v4) in R isan intuitionistic
fuzzy Kk — bi- ideal of R.
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