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Abstract

The aim of this paper is to introduce the concept of Neutrosophic Fuzzy Ideals in
Boolean like semi rings and also investigate some of the theorems in detail. We also obtain some

characterisations and proved theorems for Boolean like semi-rings.
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1. Introduction

Zadeh proposed the notion of a fuzzy set in 1965. Boolean like semi rings were
introduced by K. Venkateswarlu, B.V.N. Murthy and N. Amarnath. The concept of neutrosophy
was introduced by Florentin Smarandache as a new branch of philosophy. Neutrosophy is a base
of Neutrosophic logic which is an extension of fuzzy logic in which indeterminancy is included.
In Neutrosophic logic, each proposition is estimated to have the percentage of truth in a subset T,
percentage of indeterminancy in a subset I, and the percentage of falsity in a subset F.The theory
of neutrosophic set have achieved great success in various fields like medical diagnosis, image
processing, decision making problem ,robotics and so on. I.Arockiarani consider the
neutrosophic set with value from the subset of [0,1] and extended the research in fuzzy
neutrosophic set.J.Martina Jency and I.Arockia rani initiate the concept of subgroupoids in fuzzy
neutrosophic set. A. Solairaju and S. Thiruveni have introduced the concept of Neutrosophic
Fuzzy Ideals in near rings. R.Rajeswari and N. Meenakumari have introduced the concept of
Fuzzy Bi-ideals in Boolean like semi-rings. In this paper, we recreate the concept of
Neutrosophic Fuzzy Ideals in Near rings into Neutrosophic Fuzzy Ideals in Boolean like semi

rings and we have discussed some of the theorems in detail.
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2. Preliminaries
Definition : 2.1
A non empty set R with two binary operations ‘+’ and ‘-’ is called a near-ring if
1) (R,+) is a group
i1) (R, -) is a semigroup
ii)x-(y+z)=x'y +x-z forallx,y,z € R
Definition : 2.2

A system (R,+, -) a Boolean semi ring if and only if the following properties hold
1) (R,+) is an additive(abelian)group(whose ‘zero’ will be denoted by’0’)

i1) (R, -) is a semigroup of idempotents in the sense aa = a, for alla € R
i) ( + ) = + &

iv)abc = bac for alla,b,c € R
Definition : 2.3

A non-empty set R together with two binary operations + and - satisfying the following
conditions is called a Boolean like semi-ring

1) (R,+) is an abelian group

i1) (R, -) is a semigroup
ii)a-(b+c)=a-b+a-cforallab,c €R
ivia+a =0, foralla € R

v)ab(a+ b+ ab) = ab, foralla,b € R
Definition : 2.4
A non-empty subset I of R is said to be an ideal if,
1) (L+) is a subgroup of (R,+), (i.e) fora,be R=a+b € R

il)raeR foralla € I,vr € R,(i,e), RIS I

i) (r+a)s+rs € [forallr,s € R,a € I
Definition : 2.5
Let p be a fuzzy set defined on R. Then p is said to be a fuzzy ideal of R if
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)ulx —y) = min{u(x),u(y)},forall x,y € R
i) u(ra) = p(a),forallr,a €R

i) u((r + a)s + rs) = p(a), forallr,a,s € R
Definition: 2.6
A Neutrosophic fuzzy set A on the universe of discourse X characterized be a truth
membership function ( ),a indeterminacy function ( )and a falsity membership function
Fa(x)is defined as A = {< x, Ta(x), [a(x), Fa(x) >: x € X} where Ta, I4, Fa: X — [0,1] and
0 < Ta(x) + Ia(x) + Falx) < 3.
Definition: 2.7
Let A and B be Neutrosophic fuzzy sets of X. Then
i) AUB = {< x,Taup(x), Laup(x), Faur(x) >: x € X},where
Taug(x) = max{Ta(x), Tg(x)}, lavr(x) = min{la(x), [r(x)}, Faus(x) = min{Fa(x), Fs(x)},

forall x € X.

ii) AN B = {< x,Tans(x), Lana(x), Fanp(x) >:x € X},where
Tang(x) = min{Ta(x), Ts(x)}, Iane(x) = max{la(x), [a(x)}, Fans(x) = max{Fa(x), Fa(x)},

forall x € X.
Definition: 2.8

A Neutrosophic fuzzy set A in a near ring N is called neutrosophic fuzzy sub near ring

of N if
i) Ta(x —y) = min{Ta(x), Ta(y)}, La(x — ¥) < max{la(x), la(y)},
Fa(x —y) < max{Fa(x), Fa(y)}
i) Talxy) = min{Ta(x), Ta(¥)}, [a(xy) < max{la(x),14(y)},

Fa(xy) < max{Fa(x), Fa(y)}
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3. Main Results
Definition: 3.1

Let R be a Boolean like semi ring. A Neutrosophic fuzzy set A in a Boolean like semi

ring R is called Neutrosophic fuzzy ideal of R if

(i) Talx—y) = min{Ta(x),Ta(y)}, a(x —y) < max{la(x), 4a(y)},
Fa(x —y) < max{Fa(x), Fa(y)}
(i1) Ta(ra) = Ta(a),la(ra) < Ia(a),Fa(ra) < Fa(a)
(i) Ta((r + a)s +rs) = Ta(a), [a((r + a)s + rs) < li(a),
Fa((r + a)s + 1s)) < Fa(a)
Theorem: 3.2

Let A and B be neutrosophic fuzzy ideals of R. If A € B, then A U B is a neutrosophic
fuzzy ideal of R.

Proof:

Let A and B are Neutrosophic fuzzy ideals of R. Let x,y,z € R

i) Tauvs(x —y) = max{Ta(x — y), Te(x — y)}
> max{min{T4(x), T4(y)}, min{Tx(x), T(y)}}
=min{max{ (), ()}, max{ (), ()}
= min{Taup(x), Taus(y)}
Laws(x —y) = min{la(x — y), Is(x — )}
< min{max{l4(x), [4(y)}, max{lz(x), [s(y)}}
=max{min{ (), ()}, min{ (), ()}
= max{laus(x), lau(¥)}
Faus(x — y) = min{Fa(x — y), Fs(x — y)}
< min{max{Fa(x), Fa(y)}, max{Fs(x), Fp(y)}}
=max{min{ (), ()},min{ (), ()}
= max{Faup(x), Faus(y)}
i) Taus(ra) = max{Ta(ra), Ts(ra)}
> max{Ta(a), Ts(a)}
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= Taus(a)

Laup(ra) = min{la(ra), Ip(ra)}
< min{l4(a), Is(a)}
= laup(a)

Faup(ra) = min{Fa(ra), Fs(ra)}
< min{Fa(a), Fs(a)}
= Faus(a)

iii) Taus((r + a)s + rs) = max{T4((r + a)s + rs), Ts((r + a)s + rs)}
> max{Ta(a), Ts(a)} = Taus(a)

Laws((r + a)s + rs) = min{la((r + a)s + rs), [zs((r + a)s + rs)}
< min{l4(a), Is(a)} = laus(a)
Faus((r + @)s + rs) = min{Fa((r + a)s + rs), Fs((r + a)s + rs)}
< min{Fa(a), Fs(a)} = Fauz(a)
Therefore, A U B is a Neutrosophic fuzzy ideal of R.
Theorem: 3.3

Let A and B be neutrosophic fuzzy ideals of R. Then ANB is a neutrosophic fuzzy ideal
of R.

Proof:

Let A and B are Neutrosophic fuzzy ideals of R. Let x,y,z € R

i) Tans(x —y) = min{Ta(x — y), Te(x — y)}
> min{min{T4(x), Ta(y)}, min{Ts(x), Ts(y)}}
= min{min{ (), ()},min{ (), ()}
= min{Tns(x), Tans(¥)}
Lins(x — y) = max{la(x — y), Is(x — y)}
< max{max{la(x), [a(y)}, max{Is(x), [s(y)}}
= max{max{ (), ()}, max{ (), ()}
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= max{lans(x), Lans(¥)}
Fang(x —y) = max{Fa(x — y), Fe(x — y)}
< max{max{Fa(x), Fa(y)}, max{Fz(x), Fs(y)}}
=max{max{ (), ()}, max{ () ()}
= max{Fans(x), Fans(y)}
i) Tang(ra) = min{Ta(ra), Ts(ra)}
> min{Ta(a), Ts(a)}
= Tana(a)
Lans(ra) = max{ls(ra), Iz(ra)}
< max{la(a), Is(a)}
= lanp(a)
Fang(ra) = max{Fa(ra), Fs(ra)}
< max{Fa(a), Fg(a)}
= Funp(a)
iv) Tans((r + a)s + rs) = min{Ta((r + a)s + rs), Te((r + a)s + rs)}
> min{Ts(a), Te(a)} = Tans(a)

Lans((r + a)s + rs) = max{l4a((r + a)s + rs), [s((r + a)s + rs)}
< max{la(a), Is(a)} = Line(a)
Fans((r + a)s + rs) = max{Fa((r + a)s + rs), Fg((r + a)s + rs)}
< max{Fa(a), Fs(a)} = Fans(a)
Therefore, A N B is a Neutrosophic fuzzy ideal of R.
Lemma: 3.4
For all a,b € Iand i is any positive integer, if a = b,then

i) a' < b
i) [min(, )] =min( , )

iii) [max( , )] = max( , )
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Theorem: 3.5

Let A be a Neutrosophic fuzzy ideal of R. Then ={< , (), (), ()>

:X € R} is a Neutrosophic fuzzy ideal of R™, where m is a positive integer and Tam(x) =

(TaC))™, Lam(x) = (1a(x))™, Fam(x) = (Fa(x))™.
Proof:

Let A be a Neutrosophic fuzzy ideal of R. Let x,y,z € R.

i) Tam(x —y) = (Talx —y))™
> [min{Ta(x), Ta(y)}™
= { () ()
Lin(x —y) = (Ia(x — y))™
< [max{I4(x), La()}™
= { () ()
Fam(x —y) = (Fa(x —y))™
< [max{F4(x), Fa(y)}]™
=max{ (), ()}
ii) C)=CC)
Z(TA(a))m
= ()
C)=CCN
S(IA(Q))m
= ()
C)=CC)N
S(FA(a))m
= ()
i)  (C+)+ )=CWC+)+ )
Z(TA(a))m
= ()
C+)+ )= WC+)+ )
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< (1a(a))
= ()
C+)+ H)=CWC+)+ )
< (Fa(@)
= ()

Therefore, is a Neutrosophic fuzzy ideal of
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