P.Vijayalakshmi et al. International Journal of Recent Research Aspects ISSN: 2349-7688, VSpecial
Issue: Conscientious Computing Technologies, April 2018, pp. 487-490

On Intuitionistic Fuzzy Ideals In
Boolean Like Semi Rings

P.Vijayalakshmi!, R.Rajeswariz, P. Meenakshi?
! M.Sc Student, >»?Assistant professor of Mathematics
123 A.P.C Mahalaxmi College for women ,Thoothukudi, India.

Abstract- In this paper ,we introduce the concept of Intuitionistic fuzzy ideals in Boolean like semi rings and

investigate some of their properties.

Keywords: Boolean like semi ring , Intuitionistic fuzzy set , Intuitionistic fuzzy ideal.

INTRODUCTION

Boolean like semi rings were introduced in role by
K.Venkatesawarlu, B.V.N.Murthy and N.Amaranth during
2011. Boolean like rings of A.L.Foster arise naturally from
general ring dulity consideration and preserves many of the
formal properties of Boolean ring .A Boolean like ring is
commutative ring with unity and is of characteristics 2. It is
clear that every Boolen ring is Boolean like ring but not
conversely. The concept of a fuzzy subset of nonempty set
was introduced by Zadeh. Fuzzy -ideals of rings were
introduced by Ziu , and it has been studied by several authors.
The notion of fuzzy ideals and its properties were applied
various areas: Semi groups,Bck-algebras and semi rings.
Y.B .Jun introduced the notion of fuzzy ideals in near rings.
In this paper we introduced the of intuitionistic fuzzy ideals in
Boolean like semi ring and study some of its properties

2.PRELIMINARIES
Definition 2.1

A non- empty set R with two binary operation ‘+’
and -’ is called a near-ring if

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

i) (R, ) isasemigroup,

iii) x.(y+z)=x-y+x-zforall x,y,z €R.
Definition 2.2

A system (R,+,) is a Boolean semi ring iff the
foolowing property are hold

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

i) (R ,) is a semigroup of idempotents in sense
aa = a forall a € R.

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

iv) abc = bac and a,b,c € R.

Definition 2.3
A non-empty set R together with two-binary
operation + and - statisfying the following condition is called
Boolean like semi ring
i) (R, +)is an abelian group .

© 2018 IJJRRA All Rights Reserved

i) (R ,-)is semi group.

iii) alb+c)=a-b+b-c forallab,c €R.

iv) a+a=0 forall a €R

V) ab(a+b+ab)=ab forall a,b €R.
Definition 2.4

A non-empty subset | of R is said to be an ideal if
)} (I,+) isasubgroup of (R ,+) for a,b €1 =
a+b €l

i) ra €Iforall r €R ie, RI S 1.

iii) (r+a)s+rs elforall r,s €R, a €l
Definition 2.5

Let i be fuzzy set defined on R , then u is said to be
fuzzy ideal of R if
i) p(x—y) = min{u(x),u(¥)}
for all x,yeR
i) u(ra) = u(a)r,a €R.
iii) u((r+a)s+rs) > u (a)forall a,r,s €R.

Definition 2.6
Let u be fuzzy set defined on R , then p is said to be
anti- fuzzy ideal of R if
i) p(x —y) < max{u(x), u(}
for all x,yeR
i) u(ra) < u(a)for r,a €R.
iii) p(r+a)s+rs) < p(a)forallar,s €R.

Definition 2.7

Let X be a non empty fixed set. An intuitionistic
fuzzy set (IFS) A in X is object having the from A =
{(x, pa(x),v4(x))/x € X} where the functionu, :X —
[0,1] and v,:X — [0.1] denote the degree of membership
and degree of non —membership of each element x € X to

theset A, respectively, and
0 <pus(x)+vy,(x) <1

Notation :
For the sake of simplicity, we shall use the symbol
A = <'LlA,VA> fOI' IFS

A= {(x, pa(0) ,v4(x))/x € X}

page ~487-



P.Vijayalakshmi et al. International Journal of Recent Research Aspects ISSN: 2349-7688, VSpecial
Issue: Conscientious Computing Technologies, April 2018, pp. 487-490

Definition 2.8
Let X be anon-empty setand let A = (u,,v,) and
B = (ug vp) be IFSs
in X. Then .
1) AcBiffu, <pgandv, > vg.
2) A=BiffA cBand BcA.
3) AC = (uava).
4) ANB= (uyApg,vaVvp).
5) AUB = (uaV g, vaAVp).
6) A= (ual—wa),
A=(1-vy,vy).

Definition 2.9

If Rand R’ are Boolean like semi rings a mapping f:R — R’
is said to be

Boolean semi ring homomorphism  (or
homomorphism ) of R into R if

f(a+b) = f(a) + f(b)and

f(ab) = f(a)f(b)forall a,b €R

simply

Definition 2.10

A function f: R - R’ is said to be Boolean like semi
ring endomorphism ifR’ < R where f is Boolean like semi
ring homomorphism

Definition 2.11

Let f:X — Y be mapping of Boolean like semi ring
and A be a intuitionistic fuzzy set of Y then the mapf~1(4)
is the pre-image of A under f if

Pp-1(a)(x) = ﬂA(f(x))and
Vp-109)(x) = vA(f(x))for allx € X.

3.INTUITIONISTIC FUZZY IDEAL

Definition 3:1
An IFS A = (uy,v,) in R is called an intuitionistic
fuzzy left (resp. right) ideal of Boolean like semi ring R if
i) raG—y) = {pa(x) A a3}
ii) tara) = py(a)
iii) pa((r+ @)s +1s) = uu(a)
iv) valx =) < {va(x) Vv ()}

V) Va(ra) < vy(a)
vi) vA((r +a)s + rs) <v,(a)
Vrsxy €R.
Example 3.2
+ |0 |a |b |c
0 |0 [a |b |c
a |a |0 |c |b
b |[b|c |0 |a
c |a |b |a |0
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Clearlyitisa Boolean -like -
semi ring. Let A = (u,,v4) be an intuitionistic fuzzy ideal
defined on Boolean like semi ring R by u,(0) =
0.7 ,uy(a) = 0.6,u,4(b) = 0.5,

us(c) = 0.5andv,(x) = 0.6 for every x € R. Then A=
(14, v,4) is an intuitionistic fuzzy ideal of R.

Theorem 3.3
If Ais an ideal of aBoolean like semiring R, then the
IFS A = (x.,Xa) isan intuitionitic fuzzy ideal of R.
Proof
Let x,y,7,s €R.

If x,y,u,v,a €A
Then x—y €A, ra€ed,and (r +a)s +rs €A .Since
Ais anideal of R
Hence xu(x—y) =1 = {ra() A x4}

Xa(ra) =1 =2 y,(a)

)(A((r +a)s + rs) =12 y,(a)
Also we have ,
0=1-xa(x—-y) = xalx —y)
< v i}
0=1-x,0ra) = Ya(ra) < xa(a)
0=1 —)(A((r +a)s +rs)
= ﬂ((r +a)s+ rs)
=Xa(a)
If x ¢ Aor y& A then y,(x) =0 (or) y,(y9) =0
Thus we have,
Xa(x =) = {xa) A xa}

xara) = xa(a)
xa((r+ a)s +7s) = xa(a)
Also,
Xalx —y) =1— xu(x—)
<TG AxaO)}
= a0 A xa)}
=Xa() VIXa(y)
Xa(ra) =1 —x,(ra)
=1 — xa(a)
=Xa(a)
ﬂ((r +a)s + rs) =1 - )(A((r +a)s+ rs)
=1- yu(a)
=Xa(Q).

This completes the proof.

Definition 3.4

An intuitionistic fuzzy left (resp. right) ideal in
Boolean like semi ring R is said to be normal if u, (0) =
1and v,(0) = 0.

Theorem 3.5
Let A = (uy,v4)be an intuitionistic fuzzy left( resp.
right) ideal of Boolean like semi ring R and let p,*(x) =

Ha +1—pa(0) and vy* (x) = va(x) —v,(0) if
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Ua () +v4(x) <1 forall x € M. Then A* = (u,*, v, ")
is a intuitionistic fuzzy left (resp. right) ideal of R.
Proof:
We first observe that 4,7(0) =1 andv,*(0) =0
and
uat(0),v,7(0) €0,1]forall x € R.
Hence,A* = (u,*,v, ") isanormal intuitionistic fuzzy set .
To prove: it is intuitionistic fuzzy left (resp. right) ideal.
Letx,ry,r,a,s €R, Then
tat(x —y) = us(x —y) + 1 — 14(0)
= {ua() A pa()} + 1 —pa(0)
2 {ua(0) +1—us(0)} A{pa(y) + 1 — py(0)}
> pa () Mgt ()
pat(ra) = pa(ra) +1 —pu,(0)
= pa(a) +1—p,(0)
= " (@)
,uA’“((r +a)s + rs)
= up(r+a)s+rs)+1—u,(0)
= pa(a) +1—p,(0)
=yt (a)
Vat(x = y) = vu(x — ) —va(0)
< {va(x) vva()} —v4(0) ={va(x)—v4(0)} v
va(y) —va(0)}
= v () Vvt ()
vat(ra) = vu(ra) —vy(0) <
vt ((r + a)s +7s)
= vu((r + @)s + rs) = v4(0)
< va(a) —v,(0)
= v, " ()
This shows that A* is an intuitionistic fuzzy left ideal of R.
So A™ is a normal intuitionistic fuzzy left(resp. right) ideal of
R.

vt (2)

Theorem 3.6

If the IFS A = (uy,v,) is an intuitionistic fuzzy
left(resp. right) ideal of R, then the set
Ry = {x ER/ps(x) = p4(0) and vy (x) = v4(0)}is an
ideal of R.

Proof:

Let,y,a € R,, then
ta(x) = pa(y) = pala) = p4(0)and
va(@) = v,(0).

Since A is an intuitionistic fuzzy ideal of R it follows.
pax —y) = {ua() A ()}
= {1a(0) A py(0)}
= 14 (0)

Hence p,(x —y) = pa(0)
pa(ra) = py(a)

Va(x) =va(y) =

= 114(0)
Letr,s €R
Therefore, u,((r + a)s +rs) = uu(a)
= 114(0)
Similarly,
alx—y) < ) v}
= {v4(0) vV v4(0)}
=v,(0)
Hence v, (x — y) = v4(0)
So,x—y €ERy
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va(ra) < vy(a) = v,4(0)
Hence py,(ra) = py(0)and vy (ra) = v, (0)
So,ra € R,
Letr,s €R

vA((r +a)s + rs) <v,(a)

=v4(0)

Hence u,((r + a)s + ra) > 11,4(0)
andv, ((r + a)s +rs) <v,(0)
So,(r+a)s +rs € R,. Hence R, is an intuitionistic fuzzy
ideal of R.

Theorem 3.7
Let A be an intuitionistic fuzzyleft(resp. right) ideal of a
Boolean like semi ring R.- For each pair (t,s) € [0,1], the
level set A s is an ideal of R.
Proof:

Let x,y,a € A, then
pa(x) =t, ua(y) = tanduy(a) >t
vu(x) < s,v,(y) < sandyy(a) <s.
Since A is an intuitionistic fuzzy left(resp. right) ideal we
have,

pa(x = y) = {pal) Aua()} =t

fa(ra) = py(a) =t

Thenp ((r + a)s +1s) = pu(a) > ¢
valx =) < (a0 vva(y)} <s

Sox — y € A(t,s)

vy(ra) <vy(a) <s
Sora € A(t,s)

W((r+a)s+71s) <vy(a) <s

So(r+a)s+rs €Apg.
Hence A, 5 is an ideal of R.

Theorem 3.8
Let f be a Boolean semi-ring homomorphism of R
if the IFS A = (u4,v,) is an intuitionistic fuzzy ideal of R,
then B = (up-1(4)Vp-1(4) is an intuitionistic fuzzy
left(resp.right) ideal of R.
Proof:
Forany x,y,r,a,s € R, we have
Ue-1y(x = y) = pa(fx =)
= wa(f) = f)
> {ua(f D) Aua(F )}
= {ur-100 ) A -1}
He-104) (ra) =py, (f(’"a))
= uw(f(Nf (@) = paf (@)
= Hf—l(A)(a)
u-104((r + a)s +7s)
=ua(f(r+a)s+rs)
= w(fr+a)+£(rs))
2 #A(f(a))
= Hf—l(A)(a)
Similarly,
Ve (x —¥) = va(f(x — y))
= n(fe) - f)
< {VA(f(x)) VVA(f(Y))}
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= {Vr-100) () V Vg1 (0}
Vg a) = v,(f(ra)
=v, (fMf (@)
< wf(a)

< Vf_l(A) (a)

Vp-100)((r + @)s +715))
=v,(f(r + a)s + rs)
= vA(f(r +a)s+ f(rs))
< vaf(a)
= Ve-104)(a)
Hence B is an intuitionistic fuzzy left(resp. right) ideal
of R.

Theorem 3.9

Intersection of a non- empty collection of
intuitionistic fuzzy left ( resp. right) ideals of Boolean like
semi ring R is an intuitionistic fuzzy left(resp. right) ideal of

R.
Proof:
Let R be a Boolean like semi ring.

Let A = {(ua,,va,)/i € I} be the family of intuitionistic ideal

of Rand let x,y,7,a,s €R.
Then we have,

i) (niEI #Ai)(x —y) =infig {ﬂAi(x - }’)}
= infiel{.uAi(x) A #Ai(K}’)}
= {infia Ha; (xX) A infig Ha; (3’)}

=, pa @A), 10

i) (Nieria) ra) = infie{us,(ra)}
= infiel{:uAi(a)}
: = (niEI ﬂAi)(a)
iii) (N;er ,uAi)((r +a)s + rs)
= infie,{,uAi(r +a)s + rs)}
2 infiel{.uAi(a)}

=([_ ) @
Similarly,

) (Nier Va,) x=y) = infieI{VAi(x = Y)}
< infie {VAi(x) v VAi(x)} = {infie/va, (%)
Vinfieva, () }

=), v w0

ii) (niel VAi)(ra) = infie; (VAi(T'a))
< infig {VAi(a)}
= (Nierva) (@)
i) (Nierva,) (O + @)s +7s)
= infi {vAi((r +a)s + rs)}
< infig {VAi(a)}
= (niel VAi)(a)
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