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1. Introduction

Fuzzy concept was first introduced by Zadeh [7]. A new type of fuzzy subgroup, that is, the
(e,evq) fuzzy sub group, was introduced by Bhakat and Das [1] using the combined

notions of belongingness and quasicoincidence of fuzzy points and fuzzy sets. The idea of
beside to and non quasi-coincident relation was given by Saeid and Jun [6]. Kim [3] studied
the notion of anti fuzzy ideals in near rings. Zhan and Yin [8] introduced new type of fuzzy
ideals of near rings. Recently, the authors defined Intuitionistic (e,,€,,vq,) - Fuzzy Prime

Ideals of a near-rings [2].

In this paper, the concept of (T, vY;) — fuzzy implicative ideals of a near-ring is given
with its equivalent conditions. We give the relationship between (Fw,rv,v\g) - fuzzy
implicative ideals and (erw) fuzzy implicative ideals of R. We bring the definition for
three level sets I',,Y;and I,,% of &. Moreover, we extend this(l“v,,l“w v\g)—fuzzy
implicative ideals of near-rings to prime and semiprime concepts.

Definition 1.1. [6] A fuzzy set & of ‘R of the form
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. [pelon if j=i,
é(J)_{l if j=i,

is said to be an anti-fuzzy point with support i and value p and is denoted by ip. An anti fuzzy
point ip is said to beside (respectively be non-quasi coincident with) a fuzzy set&, written as

ip I' & (respectively ip Y &) if & (i) <p (respectively & (i) + p<1).We say that I" (respectively
7Y) is a beside relation (respectively non-quasi coincident with) relation between anti fuzzy
points and fuzzy sets.

Ifip & orip Y&, wesaythatip v Y& and ip T & (respectively ip Y &,ip TV Y¢)
means that ip I" & (respectively ip Y&, ip I v Y’ &) does not hold.

Result 1.2. Letg,y €[0,1] be such that ¢ <y . For an anti-fuzzy point i, and a fuzzy set & of
R, we say that

1L pLEife@l) <p<y
2. iy YEifE@) +p<2g
3. ipT, vYE ifip T, & (0r) ip VE.

Definition 1.3. [4] A non empty subset | of R is called an implicative ideal of R if it
satisfies ((i(ji))k)e | wheneveri e landk e I foralli,j, k € R.

2. ([, T, v7Y)) fuzzy implicative ideal of R.

Definition 2.1. A fuzzy set & of R is called a (I, I, vY;) fuzzy implicative ideal of ‘R if
foralli,j,k e R andp, n € [0, ),

(i))ip T, & andjn T, &= (i+)) .., VYS.

(o) ip T, ¢ = ()T, VY&

(ii)ip T, & and jnT,, &= (ij) .0, VYE.

(ii)ip T, E=>(+i-))pl, vYE.

(iv)jp [, Sandie R=(ij)pl, V<.

(V) kp T, &= (G +RDpT, v E.

(vi)ip T, & and kn T, & = ((I(i)K) o T, VS

Example 2.2. Let R = {0, a, b, c} be a set. Consider the following klein’s four group table.

Define ‘+’ and °.” as follows.
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Then (R ,+,.) is a near ring. Define the fuzzy set & of R as £(0) = &(b) = 04,
£()=0.3, £(c)=05.Then ¢ isa ([, Iy v, ) fuzzy implicative ideals of % .

Theorem 2.3. For a fuzzy set ¢ in R, the following conditions are equivalent.

a) ip I, Sand kT, & = ((i(G1)K) .. T, VVE.
b) E(GNK) A <&E() vEK)voforalli,j, k eR.

Proof. Assume that i, T, Sand ka[', & = ((i(ji))K) ,., T, VY;&. Leti, j €R Suppose that &

((iGiNk) Ay > <& (i) v E(k) v ¢ Choose p such that & ((i(i))K) Ay > p> & (i) v E(K) v ¢ .This
implies ip T, &, kp T, & but &((i(Gi)k) > p and¢ ((i(ji))k)+p>2p=2¢ . It follows that

((igiNk)e T, vY;&, which is a contradiction to our assumption. Therefore, & ((i(ji))k)
Ay <&(i) vilk)ve.

Assume that & ((i(ji))k) Ay <&(i) vEK)vg foralli, j, k eR. Suppose there exists i, j, k
eR such that ip T, &, kT, & but ( (i(ji))k) pvnl“v,v\gé. Then &(i) < p,&(k) < n but

E(iGNK)>pvn and £ ((i(i)k) + pvn =2¢.1t follows that & ((i(ji))k)>¢. So,
EWgNK) Aw>pvnv g >&(1) vE(K) V@ which is a contradiction to our assumption.
Therefore, ((i(ji))K) ., [, vY<.

Theorem 2.4 A fuzzy set ¢ is a (erw v\g) fuzzy implicative ideals of R such that
p,ne[g,y)foralli,j,k e R ifandonlyif & isa (erw) fuzzy implicative ideals of R .

Proof: vi) Let ¢ be a (erw v'Y,,;) fuzzy implicative ideals of $R such that
p,n e[ ,yp)foralli jk e R(i.e) S((I{NK) Aw <) vi(k) ve.

Letip, [,&K,[,&=&(i) < p<y,§(k)<n<y. We have,

(k) Ay <c()vek)ve
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<pvnvg
< pvn (since p,nelg,y))

Therefore, ((i(ji))K) ,,, T, &. Similarly, we can prove other
Hence¢ isan (erw) fuzzy implicative ideals of R.

Conversely, leté (i)= p, ¢ (k)= n where p,n € [¢). Then () < p < w,6(k) < n <
w=i,T,& k& Since & is an (FW,FV,) fuzzy implicative ideals of R= ((i(ji))k) ., [, &
(ie) S(((ji)k)<pvn<y.

Now,
S((j))k) Ay <pvnay
=pvn

-pvnv ¢

=) vk ve

Therefore, & ((i(ji))k) <& (i) v E(K) v ¢.Henceé isa (erw v\g) fuzzy implicative ideals
of R.

Theorem 2.5. The union of any family of (FV,,FW vﬁg) fuzzy implicative ideals of R

isa ([,,T, vY)fuzzy implicative ideals of % .

fe

Proof. Let {&, |, _ be any family of (I, T, v¥;)fuzzy implicative ideals of ® and &= U &,
feF

.Forany i, j,k e R, we have

i) SNk A = (& (DK Ay

feF

= [JC& (K Ap)

feF

< J& ve kve

feF

=(Usniv (Jek) v e

feF feF
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=) vék)ve
Therefore, E(((ji))k) Aw < E@) v E(K) v ¢

Definition 2.6. For any fuzzy set ¢ in R and pel[0y) we define
g =liew)irele =lieniyél and |4 =feR/i,T, vYe). It is clear that

[5;’]:5;’ Ul where &Y, &E0and [€]) are called T, - level set,Y, - level setand T, v, —

level set of & respectively.

Theorem 2.7. Let ¢ be a fuzzy setin SR.Then & is a (erw v\g) fuzzy implicative ideals
of ® ifandonlyif [£]) =¢ isan implicative ideals of % forall p[0,y).

Proof. Let i,k €[£]) then i,T, vY& kI, vY;& . We can consider four cases.
(i) ()< pand S(K)<p

(i) () < p and £(k)+ p<2¢

(iii) S+ p<2¢ and S(k) < p

(iv) £(i)+ p<2¢ and S(k)+ p<2¢

Since ¢ isa (I,,I, v¥;) fuzzy implicative ideals of R, E((I(ji))k) Ay <&(i) v E(K) v . Let
p e[o,w) .We consider the four cases for S((i(ji))k) <S(i)v (k) v e .

Case (i) : £(i)< p and S(k) < p

For pe[0,4)then 26— p>¢>p

Now,

SNk <&@ v k) ve

<pvpve

=¢<2-p

(on S(A(JNK) < pv(2¢—p)ve=2¢-p(or)S((I(ji)k)<(2¢-p)v(2¢—p)vé= 2¢-p.
Therefore, S((i(ji))k) <2¢—p (i.e) S((I(ji))k)+ p<2¢4. Hence, ((i(ji))k),V,&. Therefore,
(k) ,r, vYe<. For pelo,w) then 20-p<op<p. Now,
S((jiNk)<svék)vg<pvpvg=p(ons((i(ji)k)<pv(2¢—p)veé=p(or)
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(k) <(2¢-p)v(2¢-p)vg=¢<p.  Therefore,  S((i(Ji)k)<p.  Hence,
((i(ji)k),T,&. Therefore, ((i(ji))k),T, vYE.

Case (ii): £() < p and E(K)+ p < 24

For pel[0,9), itis clear that p<¢ then 29— p>¢. Given, E((i(ji)Kk)<E()vEK)ve. If
E(M)veg=E(K), then E(((Ji)k)<E()vo=pvod=¢. Therefore, E((i(ji)k)<g. If
Eyvo<Ek), then  E(((ji)k)<E(k)<20—p=E((I(jiI)k)+p<2p.  Therefore,
(((ji)k), Y&, Hence, ((i(Ji)k), I, vYE. For pelg,y), it is clear that p=>¢then

20—-p<¢o. Given, E(JiNK)<E@)VEK) VY. If E()veo=>E(K), then
(k) <s@)vg=pveo=p. If S()vg<s(k), then S((I(ji)k)<S(k)<2¢-p=
S(((Ji))k) + p < 2¢. Therefore, ((i(ji))k),¥;¢. Thus, ((i(ji)k),T, vY&.

Case (iii): £(i)+ p<2gand&(k) < p

For pe[0,¢), it is clear that p<¢ then 20—-p>¢. If E(k)veg>E(i), then
S((ik)<ék)vg<pve. If S(k)vg<S(i), then S((I(ji)k)<S(i)<2¢p. Thus,
S((i(Ji))k) + p<2¢. Therefore, (i(ji))k),V;&. Hence, (i(ji)k),I, vY<. For peldy),

assume that p>¢ then 26— p <. If E(K)v @ >E(i), thenE((I(ji))k) <E(K)vop<pvd=np.
Thus,  ((i(ji)k),I,&  Therefore, (i(ji))k), T, v &. If  S(k)vg<SE(i), then

(k) <&(i) <2¢—p=&((i(ji)k) + p<2¢4.  Therefore,  (i(Ji)k), ;& Thus,
@(i(JiNk), I, vYe.

Case (iv): £()+ p<2gand (k) + p<2¢
For pe[0,9), itisclear that p<¢ then 2,—p>¢
S((jiNk) <&@ vék)ve

:{ ¢<2¢—pit S()v (k) <g
S(i) v &(k) <2¢—pif S(i) v &(k) > ¢

S((jNk)<2¢-p= S((i(ji))k) + p<2¢
Therefore, ((i(ji))k), V<. For pelg,w), itisclearthatp>¢ then 29— p<¢

Now,
(k) < vik)ve

:{ g<pif S)ve(k)<g
gi)v &(k) <2¢—pif S(i) v S(k) > ¢
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= c(((Ji)k), T, vYe.

Thus in all the four cases, [f]ﬁ is an implicative ideals of ‘R.

Conversely, let i, j, k eR and i, j, k €[£]%. Since [£]%is an implicative ideals of
R = ((i(ji))k),T, v Y& Suppose that ¢ isnota (T,,T, vY;) fuzzy implicative ideals of %}

If there exists p such that S((i(ji))k) Ay >p><S()vik)ve=i T, k& but
((i(ji))k)pm which is a contradiction. Therefore, & is a (FV,,FWv\g) fuzzy

implicative ideals of R.

Theorem 2.8. Let | be an implicative ideals of $Rand ¢ be a fuzzy set of ‘R such that

g(i):{£¢ foriel

w otherwise
Then ¢ isa (T,,T, vY;) fuzzy implicative ideals of 9.

Proof. (vi) Leti, j, k e9Rbe such that i I, &,k I,&. Then £(i) < p,&(k)<n. Leti,kel and
so ((i(ji))k) <1 (since I is an implicative ideals of R)= &((i(ji))k)<¢. If pvn=>¢ then
(k) <p<pwvn. Hence ((Cji)k) L, < If pvn<g then
EiNK) + pvn<g+g=2= ((i(ji))k),..T, v Y& Therefore, & isa (T,,T, v7) fuzzy
implicative ideals of R.

3. Prime and Semiprime(l“v,,l“w vﬁg) Fuzzy Implicative Ideals of R

Definition 3.1. Let¢ be an (T,,T, vY;) fuzzy implicative ideals of %R. A (T, T, vY;) fuzzy
implicative ideals of R is called prime if for alli, je R and p€[0,) such that (ij), T, &
implies that i,I, vY;& (or) j,[y vY¢. A(FW,FV, vﬁg) fuzzy implicative ideals & of R is
called semiprime if for all i e9Rand p €[0,y) such that (ip)? [,¢ impliesthat i T, vY,<S.

Theorem 3.2. Let P be a prime ideal of SRand & be a fuzzy set of ‘R such that

é(i){§¢forieP

w otherwise
Then ¢ isaprime ([, ,T, vY;) fuzzy implicative ideals of R

Proof. Let P be a prime ideal of ‘R. By theorem (2.8), ¢ isa (ery/ v\g) fuzzy implicative
ideals of R. It is enough to prove that ¢ is prime. Let i,jeR be such that
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(i), T,,& = &(ij) < p. Let (ij) € P, since P is prime ideal =ieP(or) jeP. If p=>g then
li)<g<p(oné(i)<g<p(ie)sli)<p<y (o) s(j)<sp<y=i,T, (on)j[,S If p<g
then S(I)+ p<g+p=2¢ (or) S())+p<P+p=2¢=1,¢& (or) j, Y& . Hence, i [, vV
(or) j,T,

Py

vY¢. Therefore, & isaprime (FV,,FW vﬁg) fuzzy implicative ideals of ‘R.

Corollary 3.3. Let P be a semiprime ideal of Rand ¢ be a fuzzy set of R such that

gE(i):{sworieP

w otherwise
Then & is a semiprime (erw v\g) fuzzy implicative ideals of ‘R.

Proof. Straight Forward

Theorem 3.4. A (erw v\g) fuzzy implicative ideals of ¢ of R is prime if and only if it
satisfiesE(I) A E(J) Aw <E(if) v ¢ forall i, j e R.

Proof. Let ¢ be a prime (I,,T,, v;) fuzzy implicative ideals of %R. Let i, j € ®. Suppose
EMAE(D) Ay >E())ve. Choose p such that () AS(J) Ay >p>&(i))ve for some
pel0w), then (ij)pl,,& but &(@)>p(or) &(j)>pand &S()+p>2p=2¢ (or)

E(N+p>2p=2¢ (ie) i,I, vye(or) j, I, v, which is a contradiction.

Hence, () AS()) Ay <<&(ij) v @

Conversely, assume that for all i, je R such that S(I)AS(j) Ay <S&(j)v . Let & be a
(FV,,FW v'};') fuzzy implicative ideals of ‘R. It is enough to prove that ¢ is prime. Let

(i),I,s=<&) < p. Now, SOAS(DAy <S(i)ve=S)As(D)ry<pve If p=¢
then either &(i)<p(or) &(j))<p=i,[, ) j,I,&. If p<g then either
SM+p<p+p=2p<2¢(or) S(J)+p<p+p=2p<2¢p=i,y,&(or) j V<.

Hence, i,I,, vY¥¢ (or) j I, vY;&. Therefore, & is a prime (FW,FV, v\g) fuzzy implicative
ideals of ‘R.

Corollary 3.5. A (FU/,FV, \Ag) fuzzy implicative ideals & of Ris semiprime if and only if
E() Ay <E(G{*)ve forall i eR.

Proof. Straight Forward

Theorem 3.6. The union of any family of prime(l“w,l“,/, vﬂg) fuzzy implicative ideals of ‘R

IS a prime (er,,, \Ag) fuzzy implicative ideals of ‘R.
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Proof. By theorem (2.5), & = Uff IS a(l“v,,l“v, vﬂg) fuzzy implicative ideals of R. Let

feF

I, j € R. Now,

s A&y ny =Jg DA US (D) Ay

feF feF

= J& A UE () Ay

feF feF

< (J(& (i) v ¢)

feF
=<&(j)ve
Therefore S(I)AS(J)Aw <&(1j)v . Hence, & is a prime (FV,,FW v'}g) fuzzy implicative
ideals of ‘R.

Corollary 3.7. The union of any family of semiprime (FV,,FW vﬁg) fuzzy implicative ideals

of Ris a semiprime (T, T, v Y;)fuzzy implicative ideals of %R

Proof. Straight forward.

Theorem 3.8. A (FW,FV, vﬁg)fuzzy implicative ideals &of R is prime if and only if for
pe [0,w),[§p]¢ # ¢ 1s a prime implicative ideals of R.

Proof. Let £ be a prime (FW,FV, vﬁg) fuzzy implicative ideals of R. Let pe[0,y).

Then by theorem (2.7), [§]’f) # ¢ is an implicative ideals of R, it is enough to prove that
[£1)is prime. Let i, j € R be such that (ij) [£]4 = (ij) e &Y &L (ie) (ij)p T, ¢ (or) (ij)p V&
Since ¢ is a prime ([,.I, vY;) fuzzy implicative ideals of 9,we have
i,0, vY&(or)j,L, vY&(ie)ie[¢];(or) j e [S]5.

Hence, [5]“; is a prime implicative ideals of ‘R.

Conversely, let i, j e R be such that (ij)pT,& . For pe[0,y), let (ij) €[£]. Since [£]is a
prime, i €[£]% (or) jel&ly = i,I, vY&(or)j, I, vY,E. Hence, & isa prime(l“w,l“y, v\g)
fuzzy implicative ideals of ‘R.

Corollary 3.9. A (erw v\g) fuzzy implicative ideals & of ‘R is semiprime if and only if

for pe[0,y) ,[£]4 # ¢ is a semiprime implicative ideals of R .
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Proof. Straight Forward

4 Conclusions

In this research paper, We provided some conditions for being an (erw v'};) Fuzzy

Implicative Ideal of R and Prime (erw v\g) Fuzzy Implicative Ideal of R and discussed

some of its properties.
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