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NAAC and it is ISO 9001 : 2015 Certified Institution. The total student strength is around 6000.
Having celebrated its Diamond Jubilee in 2017, the college has blossomed into a premier Post-
Graduate and Research Institution, offering 26 UG, 12 PG, 13 M.Phil and 10 Ph.D Programmes,
apart from Diploma and Certificate Courses. The college has been ranked within Top 100 (72nd

Rank) in India by NIRF 2021.
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platform for faculties, research scholars, industrialists to exchange and discus the innovative ideas

and will promote to work in interdisciplinary mode.
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Generalized Anti Fuzzy Implicative Ideals of Near-Rings

M. Himaya Jaleela Begunﬂ, P. Ayesha Parveerﬂ,J . Jayasudha El

Abstract: In this paper, we introduced the concept of (I'y,I'y, V. Yy) -fuzzy implicative ideals of a near-ring
and we discussed about its equivalent conditions. Some new characterizations are also given. In particular, We
defined the level sets for E}f) , 5,? and [f}f,)

Keywords : Generalized Pythagorean closed sets, Generalized Pythagorean open sets, Generalized Pythagorean Fuzzy
Closure, Generalized Pythagorean Fuzzy Interior. 2010 Subject classification: 54A05, 54A10

1 INTRODUCTION

Fuzzy concept was first introduced by Zadeh[8]. A new type of fuzzy subgroup, that is, the (€,€ V q)
fuzzy sub group, was introduced by Bhakat and Das|l] 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[5]. Kim[3] studied the notion of anti fuzzy ideals in near rings.
Shabir and Rehman[6] introduced the concept of anti fuzzy left (right, lateral) ideals, anti fuzzy quasi
ideals, bi ideals, anti fuzzy generalized bi-ideals in ternary semigroups. Tariq Anwar, Mammuhad Naeem,
Saleem Abdullah[7] introduced generalized anti fuzzy ideals in near rings. In this paper, the concept of
(I'y, Ty vV Ty) -fuzzy implicative ideals of a near-ring is given with its equivalent conditions. We give the
relationship between (I'y, 'y, V' T,) -fuzzy implicative ideals and (I'y, I'y) fuzzy implicative ideals of near
rings. We bring the definition for three level sets £/, £2 and [¢]?.

I'Department of Mathematics, Sadakathullah Appa College, Tirunelveli—627011. E-mail: himaya2013@gmail.com
2Department of Mathematics, Sadakathullah Appa College, Tirunelveli—627011.

E-mail : aabidaaasima@gmail.com
3Department of Mathematics, Nallamuthu Gounder Mahalingam College, Pollachi, Tamilnadu.

E-mail: jsudhu@gmail.com
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2 PRELIMINARIES

Throughout this paper, & denotes Near ring.

Definition 2.1. A fuzzy set £ in R of the form
ve0,1)if j =i,
1 if j #£1,

is called an anti-fuzzy point with i’ as support and v as value and is denoted by 4,,.
A fuzzy set £ in R is said to be non unit if there exists i € R such that (i) < 1.

£(J) =

Definition 2.2. An anti fuzzy point i, is said to beside to(correspondingly be non-quasi coincident with)
a fuzzy set &, written as i, I' {(corresponding i,, T &) if ¢, T £ (correspondingly £(i) + v < 1). We say
that ' (correspondingly T) is a beside to (correspondingly non-quasi coincident with) relation between
anti fuzzy points and fuzzy sets. If i, T' € or i, T & we say that i, [V Y ¢ and 4, I' £(correspondingly
iy T &y TV Y €) means that 4, T' &(correspondingly 4, Y &, 'V T €) does not hold.

Result 2.3. Let ¢, € [0, 1] be such that ¢ < .For a fuzzy point i, and a fuzzy set & of R, we say that
(1)iy Ty € i () <p < ¥

(2) iy Ty € () +p < 20

(3) 1p Ty VYo & if iy L'y & (0r) iy Ty &

Definition 2.4. A non empty subset I of a near-ring R is called an implicative ideals if it satisfies
1. (I,+) is a normal subgroup of (R, +),

2. RIC I,

3. (i+k)j—ijelforany k€I and i,j, K € R,

4. ((i(ji))k) € I whenever i € I and k € [ for all i, 5,k € R

3 (I'y,I'yVvTy) FUZZY IMPLICATIVE IDEALS OF NEAR RINGS

Definition 3.1. A fuzzy set € of R is called a (I'y, I'y, V1) fuzzy implicative ideals of R if for all 4, j, k € R
and p,n € [0,9).

(Ta) i, Ty Eand §, Ty € = (i + j)pvn Ty V Ty £

(I1a*) i, Iy & = (=1), 'y V Ty &

(Itb) i, 'y & and ji, I'y & = (if)pvn Ly V T €.

(16) iy Ty € = (j+i— )y TV Ty £

(11d) j, Ty €andi€ R = (ij), Ty V Ty &.

(

(

Ie) kp Ty & = ((i+k)j—1j)p Ty V Ty &
Ilf) ’ip Fw f and k, Fw f = ((Z(j@))k‘)p\/n Fw \ qu 5
+]10lal|b|c .10lal|b]c
0j0la|b]|c 00701010
Example 3.2. | a|a |0 |c|b||a|a|a|a]|a|Define the fuzzy set £ of ® as £(0) = £(b) =
b|{bjc|O|la||b[0O]a|b]|c
clc|blal0flcla|0O]c|b
0.4,¢(a) =0.3,£(c) = 0.5 for ¢ = 0.1 =0.8,p = 0.5,n = 0.7.
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Theorem 3.3. For a fuzzy set & in R,the following conditions are equivalent.
a) ip Fw 5 and k’n Fw f = ((Z(]Z))k’)p\/n Fd’ V T¢ f
b) £((i(ji))k) N < £(i) VE(R) V ¢.

Proof. (a) = (b). Suppose there exists i, j, k € # and p € [0,) such that £((i(ji))k) A < E(0) VE(ER)V ¢.
= {(i) < p <, §(k) <n < but £((i(ji)k) > p

and £((i(gi)k) +p > 2p > 2¢ (ie) ip [y & kn Ty € but ((i(ji))k), Ty V Ty &,

which is a contradiction. Therefore, ((i(ji))k) A < £(i) V (k) V ¢.

(b) = (a) Conversely, Suppose there exists i, j,k € R and p,n € [0,%) such that i, I'y, &, k, 'y, £ but
(1) k)pn Ty V Ty &. Then £(i) < p&(k) < n but &((i(ji))k) > p Vv n and EGDIE) + pVn > 26 I
follows that £((i(ji))k) > ¢

So.given, £((I(j))k) A > pV iV é > E(i) V ER) V 6

(i.e)€((i(ji))k) AN > &(i) V &(k) V ¢, which is a contradiction to our assumption.

Hence, ((i(5i))k)pvn Iy V. T4 & O

Theorem 3.4. For a fuzzy set & in R,the following conditions are equivalent.
a) ip Fw f cmdjn Fw f = (Z—f—j)p\/n F¢\/ T¢ 5
b) E(i+ ) A < E() V() V & Jorall i, j € R and p,n € [0, ).

Theorem 3.5. For a fuzzy set & in R,the following conditions are equivalent.
@) iy Dy € = (<), Ty V T, €.
b) £(—i) AN < E(i) V ¢ forall i,j € R and p,n € [0,1).

Theorem 3.6. For a fuzzy set & in R,the following conditions are equivalent.
a) ip I'y & and jo Ty & = (i)pvn Ty V Ty &
b) £(if) A < £(5) V E() V forall i, j € R and p,n € [0,).

Theorem 3.7. For a fuzzy set & in R,the following conditions are equivalent.
a) ip .Fw §:>(j+l—j)p Pw\/ T¢ f
b) §(+i—J) A <E@) Vo

Theorem 3.8. For a fuzzy set & in R,the following conditions are equivalent.
a) ky L'y § = ((i+k)j —ij)p Ty V Ty €.
b) (i + k)j — i) At < E() V 6 forall i, j € R and p,n € [0,4)).

Theorem 3.9. Any (I'y,I'y V Ty) fuzzy implicative ideal of R such that p,n € [¢,v) for all i,j, k € R is
a (I'y,T'y) fuzzy implicative ideal of R.

Proof. Given, & be a (I'y, Iy, V. T,) fuzzy implicative ideal of ® with p € [¢, ) for all 7,5,k € R.

Let i, I'y, &,k Ty We have, £((i(ji))k) AN <E(G@)VER)Vo=pVnVe

E(i(Fi)k) <pVn < ¥ =pVn since p,n € [6,4)

Therefore, ((i(ji))k)pvn I'y €. Hence, £ is an (I'y,I'y) fuzzy implicative ideal of . Conversely, Let
(i) = p.£(k) = n where p, n € [p, )

then £(1) < p < (k) < 1< 6 = iy Ty £y Ty £

Since £ is an (I'y, I'y) fuzzy implicative ideal of R, ((i(ji))k)pvn Ly €.

Now,§((i(ji))k) N <pVnAY =pVn=pVnVo=E(i)VEHR) Ve

Therefore,&((i(ji))k) < &(i) VE(K) V .

Hence,¢ is an (I'y,['y V' Ty) fuzzy implicative ideal of R. ]
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Theorem 3.10. The union of any family of (I'y,T'yV Ty) fuzzy implicative ideal of R is a (I'y,T'y) fuzzy
implicative ideal of R.

Proof. Let {ff}feF be any family of (I'y,I'y, V. Y,) fuzzy implicative ideal of & and £ = UfeF. Let
i kR

Now £ ((i(ji))k) A = (Upep((i(ii))k) A Ufep(éf(( WGNk) A1) < Upep(§r(D) V E(R) V 9) =
(User &)@V (Uyper &) (R) V 0) = £(0) V ( )V
Therefore,£((i(ji))k) A < (i) v E(k) V N

Definition 3.11. For any fuzzy set £ in R and p € [0,1) we define

— (i € R/ip Ty €167 = {i € R/ip T, €} and [§¢ = {i € R/ip Tu v T, €)
It is clear that [£] = &V U &S where £, €2 and [€]9 are called T'y-level set, T y-level set and Ty, V Ty-level
set of & respectively.

Theorem 3.12. Let £ be a fuzzy set in R. Then & is a (I'y,I'y V' Ty) fuzzy implicative ideals of R iff
€19 # ¢ is an implicative ideals of R for all p € [0,1))

Proof. Given,£ is a (I'y,['y, vV Y,) fuzzy implicative ideals of . Let p € [0,1) be such that [¢ ]Z‘f % ¢. Let
ik € [€]9 then i, Dy V Ty £k, Ty V Ty €

We can consider four cases.

(1) &(i) <pand &(k) <p (ii) £(i) <pand (k) +p <20

(i3) €(7) + p < 26 and €(k) < p (i) £() + p < 26 and (k) +p < 2

Case (i): £(7) < p and (k) < p. For p € [0,¢) then 2¢ —p > ¢ > p

Now £((1(71))) A < () VER)V 6 = p\ po = 6 < 26— p

(or) &((i(ji))k) < pV (20 —p) V & =26 —p (or) §((i(ji))k) < (20 —p)V (20 —p)V$ =20 —p
Therefore,£((i(ji))k) < 2¢ — p (1.)¢(i(ji))k +p < 2¢

Hence, ((i(ji))k), Y4 &. Therefore,((i(ji))k), I'y V Ty &

For p € [¢,¢) then 2¢ —p < ¢ <p

Now, £((i(ji))k) < £(1) V E(k) V 6 = pV pé = p (1) E(GUENR) < pV (26— p) V6 = p

(or) £((i(ji))k) < (20 —p) V (2¢ —p) V ¢ = ¢ < p. Therefore ((i(ji))k) < ¢

Hence, ((i(ji))k), I'y & Therefore,((i(ji))k), I'y V Ty €

simiarly, we can prove the other cases. We can easily prove the converse.

Therefore, ¢ is an (I'y, 'y, V Ty) fuzzy implicative ideals of R O

4 CONCLUSION

In this research article, We talked about certain characterizations of(I'y,,I'y, V' Ty) fuzzy implicative ideals of
near-rings and also we discussed about its level sets.
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