Special Issue- 2016

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
AMASE - 2016 Conference Proceedings

Some Properties of Intuitionistic L-Fuzzy
Subnearrings of a Nearring

B. Thenmozhi*
Department of Mathematics,
Syed ammal Engineering College
Ramanathapuram
Tamil Nadu, India.
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applied in different fields.
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l. INTRODUCTION

After the introduction of fuzzy sets by L.A.Zadeh[15],
several researchers explored on the generalization of the
notion of fuzzy set. The concept of intuitionistic L-fuzzy
subset was introduced by K.T.Atanassov[4,5], as a
generalization of the notion of fuzzy set. Azriel Rosenfeld[6]
defined a fuzzy groups. Asok Kumer Ray[3] defined a
product of fuzzy subgroups. We introduce the concept of
intuitionistic L-fuzzy subnearring of a nearring and
established some results.

Il.  PRELIMINARIES
Definition 2.1. Let X be a non-empty set and L = (L, <) be a

lattice with least element 0 and greatest element 1. A L-fuzzy

subset A of X is a function A : X = L.

Definition 2.2. Let (L, <) be a complete lattice with an
involutive order reversing operation N : L — L.

An intuitionistic L-fuzzy subset (ILFS) A in X is defined as an
object of the form A={< x, ua(x), va(x) >/ x in X}, where

tn: X = Land va: X — L define the degree of membership
and the degree of non-membership of the element xeX

respectively and for every x eX satisfying za(x) < N( va(X) ).

Definition 2.3. Let (R, +, * ) be a nearring. A intuitionistic
L-fuzzy subset A of R is said to be an intuitionistic L-fuzzy
subnearring (ILFSNR) of R if it satisfies the following

axioms:
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(i) Ha(X =) = pa(X) A pa(y)

(i) HA(XY) = pa(X) A pa(y)

(iii) va(X=3) < va(X) v a(y)

@iv)  wa(xy) < va(X) v waly), forall xandy in R.

Definition 2.4. Let A and B be any two intuitionistic L-fuzzy
subnearrings of nearrings R1 and R2 respectively. The
product of A and B denoted by AxB is defined as
AXB={((X, ¥),una( X, ¥), vae( X, y)Jfor all x in Ry, y in Rz},
where paa(X,y) =pa(X) A ts(y) and vae(X, y) = va(x) v 1s(y).

Definition 2.5. Let A be an intuitionistic L-fuzzy subset in a
set S, the strongest intuitionistic L-fuzzy relation on S, that is
an intuitionistic L-fuzzy relation on AisV given by

(%, Y) = pa(X) A paly) and w(x, y) = va(x) v va(y), for all
xandyinS.

Definition 2.6. Let X and X "be any two sets. Let f: X — X’
be any function and A be a intuitionistic L-fuzzy subset in X,

V be an intuitionistic L-fuzzy subset in f(X) = X, defined by
wly) = sup mr(¥) and w(y) = jnf va(), for all

xefL(y) xef(y)

xin Xandyin X’ Ais called a pre image of V under f and is
denoted by f1(V).

I1l.  SOME PROPERTIES OF INTUITIONISTIC
L- FUZZY SUBNEARRINGS OF A NEARRING

Theorem 3.1. Intersection of any two intuitionistic L-fuzzy
subnearrings of a nearring R is a intuitionistic L-fuzzy
subnearring of R.

Proof. Let A and B be any two intuitionistic L-fuzzy
subnearrings of a nearring R and x and y inR. Let

A = {(x,ua(¥),va(X¥))/xeR} and B = { (x, pe(x), ve(x) ) /
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xeR} and also let C = AmB = { ( X, pc(X), ve(x) ) / xeR},
where pa(X) A pe(X) = pc(x) and va(x) v ve(x) = ve(X).
Now, pc( Xx-y) = [na(X) A pa(y)] A [rs(X) A pa(y)] = [1ra(X)
A (X)] A [na(y)rps(y)] = pe(x) A pe(y). Therefore, pc(x -
y) > uc(X) A pe(y), forall xand y in R.

And, pe(xy) = [pa(X) A pa()] A [pe(X) A pe(Y)] =
[1a(X) A pe(X)] A [Ha(Y) A pe(Y)] = pe(X) A pc(y). Therefore,
pe(xy) = pc(X) A pc(y), forall xand y in R. Also, ve(X —y)
< [vavvaW)vIve(X)vve(W)]=[vaXx)vve(X)IvIvaly)vve(y)]
= ve(X) v ve(y). Therefore, ve(x=y) < ve(X) v ve(y), for all x
and y in R. And, ve(xy) < [va(X) v va(Y)] v [ve(X) v ve(y)] =
[va(x) v ve(X)] v [va(y) v va(y)] = ve(X) v ve(y). Therefore,
ve(xy) < ve(X) v ve(y), for all x and y in R. Therefore, C is an
intuitionistic L-fuzzy subnearring of a nearring R.

Thorem 3.2. Let (R, +, <) is a nearring. The intersection of
a family of intuitionistic L-fuzzy subnearrings of R is an
intuitionistic L-fuzzy subnearring of R.

Proof. Itis trivial.

Theorem 3.3. If A and B are any two intuitionistic L-fuzzy
subnearrings of the nearrings R1 and R» respectively, then
AxB is an intuitionistic L-fuzzy subnearring of RixR>.

Proof. Let A and B be two intuitionistic L-fuzzy subnearrings
of the nearrings R; and R; respectively. Let x; and x2 be in Ry
and yi1, y2 be in Ro. Then (X1, y1) and (X2, y2) in RiXRa.
Now, pase[ (X1, Y1) — (X2, ¥2) 1 = pa( xi—x2) A pe(yi—ye)
2 [ra(x)Apa(x2)]A[re(y)Ape(y2)]=[ra(X) Aps(ys)]A
[na(2)Aus(Y2)] = paxe(X1, Y1) A paxa(Xz, ¥2). Therefore,

paxe [(X1, Y1) — (X2, ¥2)] = paxe ( X1, Y1) Apaxe(Xe, Y2), for all

(Xl, y1) and (Xz, yz) in RixRo. A|SO, IJAxB[ (Xl, yl)(Xz, yz)]
pa(Xx)Aps(Yy2) = [ pa(X)Apa(x)la [ pe(y)Aus(y2)]
[na(x1) A pe(yD)A[ua(x2)Aps(Y2)]= paxe(Xi, Yi)ARAe(X2, Y2).
Therefore, pawe[(X1, Y1)(X2, Y2)] = paxe(X1, Yi)Araxs(Xz, Y2),
for all (X1, y1), (X2, ¥2) in RiXxRa. And, vaxs[(X1, Y1)—(X2, Y2)]

Va( X1— X2) v ve( Y1~ ¥2) < [va(X1) v va(X2) Jv[ve(y1) vve(y2)

I=[va(xe) vve(y)IVE va(x2)vve(Y2)] = vaxe (X1, Y1)vvaxs (X2,
yz). Therefore,vAxB[(xl, yl)—(Xz, yz)]S VAxB( X1, y1) V VAxB (Xz,
y2) , for all (X1, y1), (X2, ¥2) in RiXRa. Also, vaxs [(X1, Y1)(X2,
y2)] = va(Xix2) vve(yiy2) < [va(x) v va(x2) ]v[ ve(ys)
ve(Y2)] = [va(x)vve(yr) v [ va(x2) vve(Y2)l= vaxe(Xy, y1)v
vaxs (X2, ¥2). Therefore, vaxs [(X1, Y1)(X2, ¥2)] < vaxs (X1, Y1) Vv
vaxa(Xz, Y2), for all (x1, y1), (X2, y2) in RixR2. Hence AxB is
an intuitionistic L-fuzzy subnearring of RiXR5.

Theorem 3.4. Let A and B be intuitionistic L-fuzzy
subnearrings of the nearrings Ri1 and R, respectively.
Suppose that e and e’ are the identity element of R; and R
respectively. If AxB is an intuitionistic L-fuzzy subnearring of
RiXRz, then at least one of the following two statements must
hold.

(i) ms(e) = puna(x) and ws(e’) < wa(x), for all x in Ry,

(i)  ua(e) = us(y) and wae) < wa(y), forally in Ry,

Proof. Let AXB be an intuitionistic L-fuzzy subnearring of
Ri1xR2. By contraposition, suppose that none of the statements
(i) and (ii) holds. Then we can find a in Ry and b in Rz such
that pa(a) > pe(e'), va(@) < ve(e') and ps(b) > pale), ve(b) <
va(e). We have, paxe(@, b) > us(e) A pa(e) = pale) A us(e')
= quB(e, e'). And, vaxe ( a, b) < VB(e') \% VA(E) = VA(e) v
ve(e') = vaxa (&, €"). Thus AxB is not an intuitionistic L-fuzzy
subnearring of RixR. Hence either pg(e') > pa(x) and vg(e')
< va(x), for all x in Ry or pa(e) > us(y) and va(e) < ve(y), for
allyinRa.

Theorem 3.5. Let A and B be two intuitionistic L-fuzzy
subsets of the nearrings R; and R; respectively and AxB is an

intuitionistic L-fuzzy subnearring of RixRz. Then the

following are true:

if pa(X)< us(e') and va(x) > ve( e'), then A is an intuitionistic

L-fuzzy subnearring of Ri.

Q) if ua(X)< ps(e') and va(x) > ve( €'), then A is an
intuitionistic L-fuzzy subnearring of R1.

(i) if us(x) < pa(e) and ve(x) > va(e), then B is an
intuitionistic L-fuzzy subnearring of R2.

(iii) either A is an intuitionistic L-fuzzy subnearring of
R1 or B is an intuitionistic L-fuzzy subnearring of
Ro.

Proof. Let AxB be an intuitionistic L-fuzzy subnearring of
RixR2, X, y in Riand €' in Rz. Then (x, €') and (y, €') are in
RixRz. Now, using the property that pa(x) < ps(e') and
va(X) = vg(e"), for all x in Ry, we get, pa(X-y) = paxe [(X-Y),
(e'+e)] = pae(X €) Apas(-y €) = [na(x) Aps(e)]a

[ pa(=y)Aua(e)]=pa(X) A pa(=y) 2 pa(x) A pa(y). Therefore,
pa(X=y) = pa(X)Apa(y), for all x and y in R1. Also, pa(xy)
=paxe [(xy), (e'e')] = paxs(X, &) A paxa(y, €') = [na(X)Aps(e]
A [ua(Y)Are(@)] = pa(X)Aua(y). Therefore,  pa(xy) >

pa(X) A pa(y), for all x and y in Ri. And, va(X-Yy) = vaxe
[(x=y), (e'+e)]svas(X, €) v vaw(-y, €) = [va(X) v va(e')]
viva(=y)vve(e) 1 = va(X) vva(-y) <va(X)vva(y). Therefore,
va(X=y) < va(X)v va(y), for all x and y in Ry Also,
va(xy)=vaxs[(xy), (e'e')] < vaxs(X, e)v vaxs(y, €) =
[vaX)v ve(e") viva(y)vve(e) 1 = va(X)v va(y). Therefore,
va(Xy) < va(X) v va(y), for all x and y in Ry. Hence A is an
intuitionistic L-fuzzy subnearring of R;. Thus (i) is proved.
Now, using the property that ps(x) < pa(e) and ve(X)=va(e),
for all x in R,. Let x and y in Rz and e in Ry. Then (e, x) and
(e, y) are in RixR2. We get, us(x-y) = pass[(e+e), (x-y)] =
uaa(e, X)Auaa®, —-y) = [pa@)Aps(X)A[pa@)Aps(-y)]
us(X)Ape(-y) = us(X)Aus(y). Therefore, pg(x-y)

us(X)Aus(y), for all x and y in Rz. Also, us(xy) = paxs[(ee ),
(xy)] =2 paxse, X)apas(e, y) = [ pa@Aps(X)]AL pa(e) A
ne(y)] = na(x)Aus(y). Therefore, pa(xy)=ps(x)Aus(y), for all

A2 1|
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x and y in Rz. And, ve(Xx-Y) = vax[(et+e), (Xx-Y)]<vaxs(e, X)
vvas(e, —Y)= [va(e) v ve(X)] v [va(e)v ve(-=y)] = ve(x) v
ve(=Y) <vs(X)vva(y). Therefore, ve(X-y) < vs(X) v vs(y), for
all x and y in Rz. Also, va(Xy)= vass[(ee ), (Xy)] < vaxa(e, X)
v vas(e, Y)=[ va(e)vve(x) Iv[ va(e) v ve(y) 1 = ve(X) v
ve(y). Therefore, va(xy) < va(X) vva(y), for all x and y in R..

Intui

IV. CONCLUSION

We tried to prove some results to use in the field of
tionistic L fuzzy subnearring of a nearing
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