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OPERATIONS ON INTUITIONISTIC FUZZY L-RING IDEALS
K. R. SASIREKA! AND K. E. SATHAPPAN

ABSTRACT. In this paper, some notions meet in intuitionistic fuzzy L-ring ideals
are introduced and their propositionerties are discussed.

1. INTRODUCTION

Intuitionistic fuzzy set is an buliding of fuzzy set, done by K. T. Atanassov, [2]
a bulgarian engineer. He introduce a new element which determine the degree
of non-membership in essential intutionistic fuzzy subset. The lattice of fuzzy
ideals of a ring is discussed in [1]. Fuzzy set to Lattice ordered ring is developed
in [4]. Now operations on Intuitionistic fuzzy L-ring ideals are established.

2. PRELIMINARIES

Definition 2.1. Let i be any fuzzy subset of a set X and t € Imp. After that the set
wur= { x € X/ p(x)>t} is called the level subset of .

Obviously i, Cus whenever t>s.

Definition 2.2. Let u be any fuzzy subset of a set X and = (x;, t;)/i=1 to n and
t; € [0, 1]. Then {t; = i/ i = 1 to n} is called the image set of 1« and is denoted by
Im p.
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Definition 2.3. [5] An intuitionistic fuzzy subset A of an L-ring R is called a
intuitionistic fuzzy L-ring ideal or intuitionistic fuzzy L-ideal of R if for all x, y €
R.

@D pleVy) >min {u0), p()}.
(i) plxANy) > max {p(), pQ)}.
(iii) p(x-y) > min {u), n(y)}.
(iv) p(y) > max {p(z), u(y)}-

V) v(xVy) <max{v(), v(y)}.
(i) v(x Ny) <min {v(), v(y)}.
(vii) v(x-y) <max {v(), v(y)}.)

(viii) v(xy) < min {v(x),v(y)}.

Definition 2.4. Let A be an Intuitionistic fuzzy set on a set X.
The (o, B)-cut of Ais a crisp subset. Ay 3 = {x€X/ pa(r) > aand va(x) <}
where o, 5 € [0, 1] with o + 5 < 1.

Definition 2.5. Let A be an intuitionistic fuzzy set on a set X. The Support of A is
the crisp subset on X given by:

Supp(A) ={z € X/pua(x) and v(x) is less between 0 and 1} .

3. OPERATIONS ON INTUITIONISTIC FUZZY L-RING IDEALS

Definition 3.1. Let M, N be any two intuitionistic fuzzy L-ideals of an L-ring R.
M={ 1, pp(r),vam(r)/r € R} and N={ 1, un(r),vn(r)/T € R} .
() Sum(uar + pn) of pag,pun and vy, vy is defined by
(s + pn) (@) =72 Amin{ (), pn (@)} }
(i + vn) (@) =1 Amax{vy(p),vn(Q)}}, where p,q,r € R.
(ii) Product(pups - pun) of piag, pun and vy, vy is defined by
(par - pn) (1) =32 {min{pa(p), ps(Q) }}
(var - vn) (1) = {max{va(p),vs(qQ)}}, where p,q,r € R.
(iii) Join(un V pn) of par, pn and vy, vy is defined by
(g V ) (1) = 3250, Amin{pa (), un (@) }}
(v V vn)(r) = il’;vq{max{yM(p),yN(q)}}, where p,q,r € R.
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(iv) Meet(pps N pn) of pns, pn and vy,vy is defined by
(ar N ) 00 = 7550 {min{pns (p), pn (@) }}
(i A vn) (@) = Amax{va(p),vn(Q)}}, where p,q,r € R.

Theorem 3.1. If M and N are any two Intuitionistic fuzzy L-ideals of an L-ring R,
then M + N is also an Intuitionistic fuzzy L-ideal of R.

Proof Assume that M and N are any two Intuitionistic fuzzy L-ideals of an L-
ring R. Now consider the Intuitionistic fuzzy subset (1, + ux) of R defined by
(uar + ) X) =72 {min{pa (p),un (0} }
(v + o) (@) =, Amax{vy (p),vn(Q)}}, where p,q,r € R.
We have to prove that M + N is an Intuitionistic fuzzy L-ideal of R. This means
that we have to prove: (uy + un), (var + vy) is an Intuitionistic fuzzy L-ideal
of R.

According to [3], it is enough to prove that:
(upr + pn)e is an L-ideal of R for all t € Im iy + )
(var + vn)y, is an L-ideal of R for all n € Im(vy, + vy .)
Let t € Im(uys + pn) be arbitrary. Then either t € Im puy, or t € Im uy or both.
Suppose t € Im ;. Then, iy, and py are Intuitionistic fuzzy L-ideals of R, puyy,
be an L-ideal of R then there exists s € Im uy such that t < s and uy, is an
L-ideal of R such puy, = ppg,- par(0) > tand uy(0) > s > tfor all t.

Similarly, we can prove min{ y/(0), n(0) } > tfor t € Im pn and for both.
Now consider level subset (115, + pn); of R. Clearly,

sup

(ks +pv)(0) = oZ o {min{pm(u), pn(v)}} where u,v € R.
> t.

for 0 € (/LM + ﬂN)t-
Let x,y € (ua + pn)¢ be arbitrary. Now, it is enough to prove

(D) tp € (uy + pn)e =1V p,r-p € (Upr + pnde-
(i) r € (up + pun)i, r€ Rsuchthat x <r = x € (uy + pun)e
(i) r € (up + pn)e, T€E R = 1X, Xr € (ups + pn)i-
Herer, p € (ua + pn)¢, and now

sup

(kar + pn)(r) = 22 {min{pm(u), pn(v)}} where u,v € R.
> t.

= pup(r1) >t and pn(r:) > t.
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Also,

(ke +pn)(p) = L imin{pu(a), un(b)}} where a,b € R.
> t.

Let n € Im(vy; + vy) be arbitrary. Suppose n € Im vy,. As vy, and vy are
Intuitionistic fuzzy L-ideals of R, vy, is an L-ideal of R then there exsits m € Im
vy such that m < n and vy, is an L-ideal of R such that vy,, = vy, .

— vy(1) <nand vy(1) <m < nfor all n.

Similarly, we can prove max{ v;/(1), vx(1) } < n for n € Imvy and for both.
Now consider the level subset (v,; + vy), of R. Clearly,

1e (I/M + I/N)n.

Letr,p € (vy; + vn), be arbitrary. Now, to prove:
A rpewy +vn)p=r1Vp,1r-p€E (W + vn)p-
) re vy +vn)p, xe€Rsuchthatx <r=—x¢€ (vyy + vn)n
i) re wy +vn)p, XER=1rx,Xr € (V3 + VN)p -
Here 1, p € (var + vn)a, hence vy (p1) < n and vy(p2) < n.
(i) Here r1,p1 € uyy, and pyy is an intuitionistic fuzzy L-ideal of R.

== 1I1-P1, 1V P1 € .
= pp(r1 - p1) > tand py(r; V p1) > t. And

par(ri Vo) >t

/LM(T’l \/p) = MM(TI \ (pl +p2))
>t

Again 15,po € uy, and py is an intuitionistic fuzzy L-ideal of R.
= T2 - P2, 2 V P2 € ln,.
= un(r2 - p2) > tand pn(re V p2) > t.
Hence pn(ry V p) > t. Now,
r-p=(r +12) -1+ p2) = (1-p1) + (r2-p2).
rVp=(a +r)Vp=(~@Vp) + (r2Vp).
Then:

Ry — P € (pm+pn)e
R, VP € (,uM—i-,uN)t.
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Here r1,p; € vy, and vy, is an intuitionistic fuzzy L-ideal of R.
Again 15,ps € vy, and vy is an intuitionistic fuzzy L-ideal of R.

v (1 V p) n

Finally Ry — P,
RV P,

<
vny(raVp) < n

€ (VM + VN)n

€ (VM =+ VN)n .
(ii) Assume that x € R such that x < r. Here x = r A X. Then,

(s + pn)(x) = 2 Amin{uwm(c), un(d)}} where c¢,d € R

t,
t.
t.

Vv

Since (1 A 2)

v

and uy(r2 A )

vV

Hence r € (a4 pn)e-

Also, assume that x € R such that x < r. Here x = r A X. Then,

(vm +vn)(z) < n,

Since vy (ri Az) < n.

Hence x € (Vp+ UN)n.

(iii) Assume thatr € R.
Here zr = x(r; + ry) = ary + xre and then: (up + pn)(xr) > t. Since
par(xry) > t, and pn(zre) >, xr € (a + pn): -
Similarly, rz € (ua + pn): .- Also, assume that x € R. Here ar =
x(ry +19) = xry + xre and then (vy + vy )(2r) < n. Since vy (zr) < n,
and vy(zre) <n.=2ar € (Vmy+Un)n.Alsore € (vy +vn)y.
Hence (vy; + vn),, is an L-ideal of R. Thus (uy + pn), (var + vy) are
an intuitionistic fuzzy L- ideal of R.

Hence M + N is an intuitionistic fuzzy L-ideal of R. 0

Proposition 3.1. If M is an intuitionistic fuzzy L-ideal of an L-ring R, then
par + poar = por and vag + v = i
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Proof. Letr € R be arbitrary. Now

sup

(s + ) (r) = 22 dmand{ o (p), ke (@) }
where p,q,vr € R
G.1 = pu(r).
On the other hand if r = ¢ + d, ¢,d € R, then

pa(r) = pu(c+d)
(3.2) = (par + p)(r)-
From (3.1) and (3.2) combined it follows jiy; + muy; = .

Let r € R be arbitrary.
(s +van)(r) = 7 Amaz{va(p), v (9)}
where p,q,r € R

(3.3) = wvy(r).
On the other hand, if r = ¢ + d, ¢,d € R, then,

vpu(r) = vyl(e+d)
3.4 = (vm +vum)(r).
From (3.3) and (3.4) combined it follows vy, + vy = vyy. O
Proposition 3.2. Let M and N be any two Intuitionistic fuzzy L-ideals of an L-ring
R.If par € pn, v 2 vy, then

() par € par + s
(i) par C par Vo,
(i) par € pn A pin.
Proof. Let r € R be arbitrary. Assume that 5, C py. Then,
— um(r) < un(r), for all » € R. By proposition 3.4 in [5],
par(1) < pa(r) < par(0). We have pn(r) < pn(0).
(i) Now

sup

(tar + par)(r) = 2E Amin{pa (p), in(a)}
where p,q,r € R

pa C (s + pN)
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Let r € R be arbitrary. Assume that vy, O puy. = vy (r) < wn(r), for
all » € R. By proposition 3.4 in [3], vi (1) > vu(r) > vu(0). We
have vy (r) > vy(0). Now
(s +vw)(@) = 0 fmaz{va(p), vi(a)}
where p,q,vr € R
12474 g (VM + VN) .
(ii) Now
(har Vopn)(r) = 228 dmin{pa (p), pn(a)}
where p,q € R
pv S (par Vo).
Again,
(Vo)) = 1 {maz {vas(p). v ()}
where p,q € R
(VM V I/N) Q Vng-
(iii)) Now
(s ANpw) (@) = 22 {min{puar(p), pv(a)}
where p,q € R
pv S (par Vo).
Again,
(v Aw)(r) =, {maz {vas(p). v ()}
where p,q € R
(v Avy) € vy
O

Proposition 3.3. Let M and N be any two Intuitionistic fuzzy L-ideals of an L-ring
R. Then o N - Uar N N and vmUn Cuy Ny .
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Proof Let M and N be any two Intuitionistic fuzzy L-ideals of R.
Let r € R be arbitrary.Then

(harpn)(r) = PZ{mind{par(k), pv (D)}
where k,l € R

= min{pn(p), un(q)} for some r = pq
where p,q € R.

Now

pn(r) = pn(pg) = max{un(p), pn(q)}
(3.5) > un(q).

par(r) = pa(pg) = maz{pa(p), par(q)}
(3.6) > pum(p).

From (3.5) and (3.6), we have

= ppmpn S pu O py.

Also
(vavn)(r) = JHh{ma{vy k), vn (D}
where k,l € R
= max{vy(p),vn(q)} for somer = pq
where p,q € R.
Now
vn(r) = vn(pg) < min{vn(p),vn(q)}
(3.7 < wvn(q)
Again vy (r) = vu(pg) < min{va(p), var(q)}
(3.8) < vu(p).

From (3.7) and (3.8) combined, we have

— (I/MI/N) D YN

g

Remark 3.1. Let M be an intuitionistic L-ideal of R, then puyspip Cpips and vy Dvyy.
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4. CONCLUSION

It is probable to apply this manner of extension to further types of lattices.
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