International Journal of Computational Science and Mathematics.
ISSN 0974-3189 Volume 7, Number 1 (2015), pp. 11-17

© International Research Publication House

http://www.irphouse.com

Properties Of Level Subsets Of An Intuitionistic
Fuzzy ¢-Subsemiring Of A ¢-Semiring

' D. Mydhily and ?R. Natarajan

'Research Scholar (Part Time - Mathematics), Alagappa University,

Karaikudi —

630 003, Tamilnadu, India

*Professor and Head (Rtd), Dept. of Mathematics, Alagappa University,

Karaikudi -

630 003, Tamilnadu, India

Abstract

In this paper, we made an attempt to study the properties of level subsets of an
intuitionistic fuzzy ¢ —subsemiring of a ¢ —semiring and we introduce some

theorems on this.
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Introduction

The concept of fuzzy sets was initiated by L.A.Zadeh [7] in 1965. After the
introduction of fuzzy sets several researchers explored on the generalization of the
concept of fuzzy sets. K.T.Atanassov introduced [2] intuitionistic fuzzy subset in
1983. George Gargor named new sets as the intuitionistic fuzzy subset. In this paper
to introduced the concept the properties of level subsets of an intuitionistic fuzzy
¢ —subsemiring of a ¢ —semiring and established some results on these.

Definition: 1.1

Let R be a ¢ —semiring. An intuitionistic fuzzy subset A of R is said to be an
intuitionistic fuzzy ¢ —subsemiring of R if it satisfies the following conditions:

() pa(x+y) = min {z,(x), pa(y)}
(iii) pa (xv'y) 2 min {z(X), ua(y)}
(V) Va(x+y) < max {va(x), va(y)}
(vii) v (xvy) < max {vy(X), va(Y)}

(ii) ta(xy) 2 min {a(x), ua(¥)}
(iv) ta (XA Y) = min {u (x) A (Y))
(vi) Va(xy) < max {va(x), va(y)}
(

(viii)va (XA Y) < max {v,(x), v ()}
forall x, yeR
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Definition: 1.2
Let A be an intuitionistic fuzzy subset in a setS, the strongest intuitionistic fuzzy
relation on S, that is a intuitionistic fuzzy relation on A is V given by

py (% y)=min {ua (%), ua(y)} and vy (% y)=max {v,(x),va(y)}, for all
X,YeS.

Definition: 1.3
Let A be an intuitionistic fuzzy subset of X . For «, 8 in [0,1]the level subset of A

isthe A, 5 = {XeX/up(x)2a, va(x)< B}

Theorem: 1.1
Let A be an intuitionistic fuzzy ¢ —subsemiring of a ¢ —semiring R . Then for

cand B in [0,1], A, 4 isa ¢ —subsemiring of R.

Proof:
Given A is an intuitionistic fuzzy ¢ —subsemiring of a /—semiring R . Take

) n
pa(xy) = min {up (%), ua(y)) > min{e, a} = a = pua(xy) = a,
pa(xvy) = min {u,(X), pa(y)} = min{a, a} = a = p,(xvy) 2 a,
ta(XAy) = min {u,(X), ua(y)} 2 min{a, af = a = pp(xay) 2 a,
Va(x+y) <max {vy(x), Va(Y)} < max {B, B} = B = v,u(x+Y) < B,
Va(xy) < max {vy(x), vo(y)} < max {B, B} = B = va(xy) < B,
Va(xvy) < max {va(x), va(y)} < max {B, B} = B = va(xvy) < B,
Va(xAy) < max {va(X), va(y)} < max {8, B} = B=Va(xry) < B,
VX, yeA(a’ﬁ)

Therefore  pa(X+Yy) 2 a, pa(Xy)2a, pup(xvy)=a and
Ha(XAy) = a and  va(x+Yy) < B, Va(Xy) < B, Va(xvy) < and
Va(XAy) < B = x+y, xy, xvy and xAy are in Aa,p)- Hence A, 5 is a
¢ —subsemiring R.

Theorem: 1.2
Let A be an intuitionistic fuzzy ¢ —subsemiring of a /—semiring R . Then two
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level ¢ —subsemirings A( 5)’ A( 52) and oy, a, in [0,1], B;, B, in [0,1] with
a1, P @2:P2

a,<aqy and B,< B, of A are equal if and only if there is no x in R such that

a1> pp(X)>a, and Bi<v,(X)< ;.

Proof:
Assume that A(

al!ﬁl):A(aZIﬁZ). Suppose there exists XxeR such that

oy > pp(X)>a, and By <v,(x) < B,. Then A( = A(

ay, B az.B2)

= xe A ,but xe A = a contradictionto A
(2.52) ( (

ay, a1,B1) @2.82)
Therefore there is no x e R such that a; > p1, (X)>a, and f;<v,(x)<S,.

) <A

ai, By

Conversely if there is no x e R such that a; > 1, (X)>a, and B;<v,(x)< S,
Then A(

a1, B1) (a2.82)

Theorem: 1.3
Let R be a /—semiring and A be an intuitionistic fuzzy subset of R such that

A(a, ) be @ ¢ —subsemiring of R. If o and B in [0,1] then A is an intuitionistic
fuzzy ¢ —subsemiring of R.

Proof:
Let R bea ¢ —subsemiring. For x and y in R.

Let pp(X) = ay, pa(Y) = @y, VaA(X) = By and vu(X) = B,

Case (i) : If a;<a, and p,> B, then x, yeA( 5)
a1 P

As A(%ﬂl) isa ¢ —subsemiring of R, x+y, Xy, xvy and XAy in A(alrﬁl)
ua(x+y) 2 ay=min{ay, a,} = pa(x+y) = min {up(x), ua(y)},
pua(xy) 2 ay=min{ay, apf = pa(xy) 2 min {us(x), wa(y)},
pa(XVy) 2 ay= min {al, az} = pp(xvy) = min {ua(X), ua(y)},
pa(XAY) 2 ag= min {al, az} = pp(xAy) = min {ua(X), ua(y)},
Va(X+Y) < By= max {By, By} = va(x+y) < max {va(x), va(y)},
Va(xy) € By=max {By, B,} = va(xy) < max {vy(x), va(¥)},
Va(Xvy) < Br=max {By, B} = va(xvy) < max {va(x), va(y)},
Va(XAY) < Br=max {By, By} = va(xay) < max {va(x), va(y)},
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vV X,yeR

Case (ii) : If ay<a, and ;< B, then x and y in A( 5,)
aq,

As A(al,ﬂz) isa ¢ —subsemiring of R, x+y, Xy, xvy and XAy in A( as.5,)
ua(x+y) 2 ay= min {ay, a,} = pp(x+y) = min {ua(X), ua(y)},
pua(xy) 2 ay=min{ay, apf = pa(xy) 2 min {us(x), wa(y)},
pa(XVYy) 2 a;= min {al az} = pp(xvy) = min {u,(X), ua(y)},
Ha(XAY) 2 a;= min {al az} = pp(xAy) = min {u,(X), pa(y)},
Va(x+y) < B,= max {181 }:>VA( +y) < max {va(x), va(¥)},
Va(xy) < By= max {B;, By} = Va(xy) < max {va(x), v ( )}
Va(xvy) < By = max {By, B,} = va(xvy) < max {va(x), va(y)},
Va(XAY) < By= max {By, Bo} = Va(xay) < max {va(x), va(y)},

vV X,yeR

Case (iii) : If ;> a, and B> 3, then x and y in A(a2 5)

As A( ) isa ¢ —subsemiring of R, x+y, Xy, xvy and XAy in A(

2B az.B1)
X+y) > a,= min {al, az}:>,uA(x+y) > min {a(X), ua(Y)}

) = ap = min {0‘1’ 0‘2} = pa(xy) 2 min {ua(x), ﬂA(y}
> a,= min {(xl, az} = pp(xvy) = min {u,

> a,= min {(xl, 062}:>,uA(X/\y) > min {u,

>

X+y) < B,=ma {,6'1, ﬁz}:>vA(x+y) < max {v, x) v
<

X (
By=max {By, By} = va(xy) < max {v,(x),
< X (

(

Va(xvy) < Bi=ma {,6'1, ﬂz}:>VA(X\/y) < max {v,(X), vA(y)}
Va(XAY) < By= max {,6'1, ﬁz} = Va(xAy) < max {va(X), Va(y)}.
vV X,yeR

Case (iv) : If a;>a, and ;< B, then x and y in A( 5,)
az,P2

As A( isa ¢ —subsemiring of R, x+y, Xy, Xxvyand XAy in A(

az.Bs) a3.P2)
Ha(X+Y) 2 a,= min {0511 0‘2} = pp(x+y) = min {u, (X), ua(y)},
Ha(XY) 2 ap = min {0‘1’ 0‘2} = pa(xy) = min {u,(x), ual(y)},
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Ha(XVY) = a, = min {al, a,

Ha(XAY) = ap = min {al, a,

Va(X+Yy) < Bo=max {By, By} = va(x+y) < max {v

Va(Xy) < B, = max {ﬂl, ﬁz} = Vu(xy) < max {vy(x), va(y)},
(xvy) < B,= max {ﬂl, ﬁz} = Va(xvy) < max {va(X), va(y)}.

) < {

B, = max {ﬂl, ﬁz} = Va(xAy) < max {va(X), Va(y)}.

>
—_
x
N
<
>
—_ >
<
N—
==

Va(xnay
vV X,yeR

Case (v) : If o, =, and B,=p,, thenitis trivial.

In all the cases, A is an intuitionistic fuzzy ¢ —subsemiring of a / —semiring R.

Theorem: 1.4
Let A be an intuitionistic fuzzy ¢ —subsemiring of a ¢ —semiring R . If any two

level ¢ —subsemirings of A belongs to R then their intersection is also level
¢ —subsemirings of A in R.

Proof:
Given A is an intuitionistic fuzzy ¢ —subsemiring of a ¢ —semiring R .

Take ay, a, in [0,1]and B;, 8, in [0, 1]

Case (i) : If a; < p1p(X) <a, and By >V, (X) > B, then A( c A

azBz) = (a1B)
= A(al,ﬁl) (az 8,) = A(azﬁz),where A(ag,ﬂz) is a level ¢ —subsemiring of A

Case (i) : If oy > up(X) >a, and By <vp(x) < B,, then A(a1 p) A(a2 52)

= A( ) where A( ) is a level ¢ —subsemiring of A

a, ﬁl) (0‘2 /32) ( 1B a1, B
Case (iii) : If a; < 5 (X) <a, and By <V, (X) < fB,, then A(

az.B1) N A(alvﬁZ) az,By)’ a2, B1)

Case (iv) : If ay > up(X) >a, and By < vu(X) < B, then A( 5) S A( )
ay, ay, B

) is a level ¢ —subsemiring of A

az,B1) = A(abﬁZ)

= A( = A( where A( is a level ¢ —subsemiring of A

= A( A( = A( ),where A(

a1.5,) i az.p1) a1 B2
Case (V) : If a;=a, and B, = B,, then A(

a1,B
=A

alvﬁl) (alvﬁl)

Therefore in all the cases, the intersection of any two level ¢ —subsemiring is a level

¢ —subsemiring of A.
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Corollary: 1.1
Let A be an intuitionistic fuzzy ¢ —subsemiring of a /—semiring R . If a; and g,

in [0, 1] and A( i, j €l is a collection of level ¢ —subsemirings of A, then

aj 'ﬂj) !
their intersection is also a level ¢ —subsemirings of A in R.

Theorem: 1.5

Let A be an intuitionistic fuzzy ¢ —subsemiring of a ¢ —semiring R . If any two
level ¢ —subsemirings of A belongs to R then their union is also level
¢ —subsemiring of A in R.

Proof:
Given A is an intuitionistic fuzzy ¢ —subsemiring of a ¢ —semiring R

Let &y, a, in [0,1]and B, B, in [0, 1]

Case (i): If ay < up(X) <a, and By >V, (x) > f8,, then A( c A(

a2.B2) a1, 1)

= A( ),Where A( ) is a level ¢ —subsemiring of A

al,ﬁl) (062 ﬁz) ( 151 a1, By
Case (ii) : If oy > up(X) >, and B <va(Xx) < B,, then A(al Bi) = A(az B2)

= A( , Where A( is a level ¢ —subsemiring of A

oy, ﬁl) (052 ﬁz) ( a2.B2) azvﬁz)
Case (iii) 1 If a; < u5(X) <a, and By <va(Xx) <B,, then A(

) UA

arts) € Navnss)

= A(%ﬁl . 52) = A(al,ﬂz) , Where A(al,ﬁz) is a level ¢/ —subsemiring of A

Case (iv) : If oy > up(X) >a, and By > va(X) > B,, then A(

a1.5,) U A(azyﬁl) az.f1 az.fy
Case (V) : If ;= a, and B, = §,, then A(

alvﬁz) < A(O‘Zvﬁl)

= A( = A( ),Where A( ) is a level ¢ —subsemiring of A
alrﬂl) - A(azﬁz)
Therefore in all the cases, the union of any two level ¢ —subsemiring is also a level

¢ —subsemiring of A.
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