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Abstract :
In this paper, we introduce the notion of Interval valued fuzzy ideals in Boolean like semi- ring R and also
characterize some of their properties and illustrate with examples of interval valued fuzzy ideals in Boolean

like semi- ring. Let {i be an interval valued fuzzy subset of R. Then f{i is said to be an interval valued fuzzy

ideal of R, if

i) f(x-y) = min'{fi(x),{(y)}
i) fi(ra) > fi(a)
iii) fi((r+a)s+rs) > fi(a)
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1.Introduction :

The notion of fuzzy sets and fuzzy logic
was introduced by Lotfi A.Zadeh in 1965.
Fuzziness occurs when the knowledge is not
precise. 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
uncertainty. Fuzzy ideals of rings were
introduced by Ziu, and it has been studied by

several authors.

Boolean like semi-rings were introduced
in roll by K.Venkatesawarlu, B.VV.N. Murthy and
N.Amaranth during 2011. A Boolean like ring is
a commutative ring with unity and is of
characteristic 2. It is clear that every Boolean

ring is a Boolean like ring but not conversely. In

this paper, we introduce the concept of interval

valued fuzzy ideals in Boolean like semi rings.
2. Preliminaries :
Definition : 2.1

A non empty set R with two binary

operations ‘+’ and ‘.’ is called a near-ring if
i) (R,+) is a group
i) (R,) is a semigroup

iii) X.(y+z) =Xy +X.z, ¥X,y,Z € R

Definition : 2.2

A system (R,+, ) a Boolean semi ring if
and only if the following properties hold
) (R,+) isan
additive(abelian)group(whose ‘zero’
will be denoted by’0’)
i) (R,) is a semigroup of idempotents in

the sense aa=a, va e R
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i) a(b+c) = ab+ac &

iv) abc =bac, ¥ a,b,c e 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.

) (R,+) is an abelian group

i) (R,) is a semigroup

iii) a.(b+c) = a.bta.c,¥ab,ceR

iv) ata=0,vacR

V) ab(at+b+ab) = ab,+abeR
Definition : 2.4

A non-empty subset | of R is said to be an
ideal if,

) (1,+) is a subgroup of (R,+), (i,e) for

abeR=>atheR
i) raeRforallael, reR,(ie), RICI

iii) (r+ta)strselforallrseR,acel.

Definition : 2.5
Let p be a fuzzy set defined on R. Then

M is said to be a fuzzy ideal of R if
) p(ey) = min{u(o,u(y)}for all
X,YeR
i) p(ra) > p(a),for all r,aeR
iii) p((rta)strs) > p(a), for all r,a,seR
Definition : 2.6

A fuzzy set u in a Boolean like semi-

ring R is called an anti-fuzzy ideal of M, if
i) fi(x-y) < max {fi(X),fi(y)},¥ X, yeR
i) fi(ra) <fi(a), ¥ r,aeR
iii) fi((r+a)strs) < fi(a), ¥ r,a,5¢R

Definition : 2.7

Let R & S be Boolean like semi-rings. A map
f:R—S is called a Boolean like semi-ring
homomorphism if f(x+y)=f(x)+f(y) and
f(xy)=f(x)f(y) for all x,yeR.
Definition : 2.8

Let X be any set. A mapping 1:

X—D[0,1] is called an interval valued fuzzy
subset of X, where D[0,1] denotes the family of
closed subintervals of [0,1] and 1(X) = [11(X),
N*(x)] for all x € X, where " and " are fuzzy
subsets of X such that 11°(x) <11"(x) for all x € X.

Definition : 2.9

An interval number &, we mean an

interval [a’,a*] such that 0< a<a'<l and where a’
and a" are the lower and upper limits of a
respectively. We also identify the interval [a,a]
by the number ae[0,1]. For any interval numbers
aj = [a,3*], bj = [by,bj*] € D[0,1], j € Q. (where
Q is index set) We define max'{3j,bj} = [max{a;
bi’}, max{a;",bj"}],
min'{3j,b;} = [min{a;,b;’}, min{a;*,bj*}],
infidj = [Njca &7, Njea 8], SUP'Ej = [Ujea 7, Ujea
'] and let
i) a<biffa<banda’<b*
ii) d=biffa=b anda*=b*
iii) ad<biffa<banda+#b
iv) ka = [ka, ka'], whenever

0<k<l1
3. Interval Valued Fuzzy ldeals :
Definition : 3.1

An interval valued fuzzy subset fi
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in a Boolean like semi ring R is called an
interval valued(i.v) fuzzy ideal of R if

i) R(x-y) = min'{fi(x),{(y)}

i) fi(ra) > fi(a)

iii) fi((rt+a)s+rs) > fi(a)
Example :3.2

Consider the Boolean like semi-ring

(R,+,"), where “+’ and -’ are defined as follows,

+ 0 a b c
0 0 a b c
a a 0 c b

0 a b C
0 0 0 0 0
a 0 0 a a
b 0 0 b b
C 0 a b C

Let {i be an interval valued fuzzy ideal defined
on R by T(0) =[0.5, 0.6], Fi(a) = [0.7,0.8], Ti(b)
=1[0.7,0.8],Ti(c) =[0.8,0.9]. Then fiis an interval
valued fuzzy ideal in Boolean like semi ring R.
Theorem : 3.3

Let {fii / ieQ} be family of i.v fuzzy ideals
of a Boolean like semi ring R, then N;eq fii IS
also an i.v fuzzy ideal of R, where Q is any index

set.

Proof :
Let{fii/ ieQ} be family of i.v fuzzy ideals
of R. Let X,yeR &{i = Njeq fi
Then, fi(X) = Nieq fi(X)
= (inficafii) ()
= infiicafii(X)

Now, let X,y € R
fi(x-y) = inflicafii(x-y)

> inflico min'{fii(x), fii(y)}

= min'{inficafii(x), inficafii(y)}

= min'{ Njeq fi(X), Nieq fii(Y)}

= min'{fii(x), fi(y)}
LetraeR, then
Nica fi(ra) = infi{jii(ra) / ieQ}

> inf{fii(a) / i€Q}
={Nica fii(2)}
Letr,a,s € R, then
Nicq fi((r+a)s+rs) = infi{fii((r+a)s+rs) /
i€Q}
> inf{fii(a) / ieQ}
= {Njca i(a)}
Therefore, N;eq fiiis an i.v fuzzy ideal of R.
Theorem : 3.4
Let {fii / ieQ} be family of i.v

fuzzy ideals of a Boolean like semi ring R, then

Ujeq i 1s also an i.v fuzzy ideal of R, where Q is
any index set.

Proof :

Let{fii / ieQ} be family of i.v fuzzy ideals
of R. Let X,yeR &fi = Ujq i
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Then, fi(X) = Ujeq fi(X)
= (sup ieafli) (X)
= sup 'icofli(X)
Now, let X,y € R
fi(x-y) = sup ficofii(x-y)
> sup fieo max{fu(x),fii(y)}
= max'{sup ‘icafti(X), Sup ‘icafli(y)}
= max'{Ujeq fli(X), Uieq fli(Y)}
= max\{fii(x),fii(y)}
Letr,a e R, then
Uieq fli(ra) = sup'{fii(ra) / ieQ}
> sup'{fii(a) / ieQ}
= {Uica ()}
Letr,a,s e R, then
Uieq fi((r+a)s+rs) = sup'{fii((r+a)s+rs) /
ieQ}
> sup'{fii(a) / ieQ}
= {Uiea @)}
Therefore, Ujeq fii is an i.v fuzzy ideal of R.

Theorem : 3.5

Let f: Ri—R> be a homomorphism

between Boolean like semi ring R1& Ro. If y is
an i.v fuzzy ideal of R, then f1(y) is an i.v fuzzy
ideal of R.
Proof :
Let y is an i.v fuzzy ideal of Rz. Let X,y € R1.
Then,
FHY)(xy) =¥ (f(x-y))
=y (f(x)-(y))
> min'{y (f(x)),v (f(y))}
= min'{ F(v(x)), F 7))}
Let r,a € Ry, F1(y)(ra) =y (f(ra))
>y (f(a))
= 1(¥(a))
Letr,s,aeRy,

L) ((r+a)s+rs) =y (f((r+a)s+rs))
=y (f(rs)+f(as)+f(rs))
>y (f(2))
= (7))
Therefore, f1(y) is an i.v fuzzy ideal of Ry,

Theorem : 3.6

Let Rbe a Boolean like semi ring

andfi be an i.v fuzzy ideal of R. Then the set Rji
={xeR/T(x) ={i(0) } isan i.v fuzzy ideal of
R.
Proof :
Let {i be an i.v fuzzy ideal
Let X,y € Rji implies {i(x) =fi (0) and fi(y) =fi
(0)
Then, fi (x-y) > min'{fi(x),fi(y)}
= min'{{i(0),i(0)}
=1(0)
Hence, X-y € Rfi
Now ,for everyr,s e R, ae Rfi
T((r +a)s +r1s) > Ti(a)
=1(0)
Hence, (r + a)s + rs e Rji
Ti(ra) > i(a) =H(0)
Hence, ra e Rfi
Theorem : 3.7

Let R be a Boolean like semi ring. Then
a fuzzy set i is an i.v fuzzy ideal of Riff [i° is an

i.v fuzzy ideal of R.

Proof :

Let X,y € Rand i be an i.v fuzzy ideal of
Rthen we have,
i(x—y) = 1- fi(x —y)
< 1- min'{fi(x),t ()}
= max'{1-fi(x),1-ft ()}
= max'{{i’(x), fi°(y) }
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Letr,a,s e R. Then,
fi(ra) = 1-fi(ra)
<1-f(a)
= {i(a)
Letr,a,s e R. Then,
f((r+a)s+rs)=1-fi((r+a)s+rs)
< 1-fi(a)
= i“(a)
Hence, [i°is a i.v fuzzy ideal of R similarly the
converse follows.

Theorem : 3.8

Letfi be an i.v fuzzy ideal of a Boolean

like semi ring R and{i* be a fuzzy set in R given
by fi*(x) =fi(x) + 1 -fi(1) for all x e R. Theni* is
an i.v fuzzy ideal of R.
Proof :
LetTi be an i.v fuzzy ideal of a Boolean
like semi ring Rfor all x,y,r,a,s €R. Then,
(X —y) = fi(x-y)+1-fi(1)
> min'{{i(x), fi(y)}+1-fi(1)
= min'{fi(x)+1-{i(1),fi(y)+1-f(1)}
= min'{ii"(x),f"y)}
fi*(ra) = fi(ra)+1-fi(1)
> fi(a)+1-f(1)
=i'(a)
I((r + a)strs ) = fi(r + a)s+rs ) +1-fi(1)
> fi(a)+1-fi(1)
="(a)
Hence {i" is an i.v fuzzy ideal of a Boolean like
semi ring R.
Theorem : 3.9

Let fi be an i.v fuzzy ideal of a

Boolean like semi ring Rthen (fi")* = fi*
Proof :

For any X € R, we have

()" () =R"(x) +1-fi(1)
= fi(x)+1-fi(1) [by Theorem:3.8]
=fi'(x)
Hence (fi")" = fi*
Theorem : 3.10

Let fi be an i.v fuzzy ideal of a Boolean

like semiring R &
m:[0,f1 (0)]—[0,1] be an increasing function. Let
fix be a fuzzy set in Rdefined by fix(x) = m(fi(x))
for all x € R. Thenfixis an i.v fuzzy ideal of R.
Proof :
Let x,y,r,a,s € R. Then
Az(X —y) = n(fi(x-y))
> m(min'{fi(x),{i(y)})
= min' {x({i(x)),(fi(y))}
= min'{fix(x), fix(y) }
fix(ra) = m(fi(ra))
> n(ji(a))
=fix(a)
fiz ((r +a)s + rs) = zfi((r + a)s + rs)
> n(ji(a))
=fix(a)
Hence fix Is an i.v fuzzy ideal of R.
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