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ABSTRACT : In this paper, we define the notion of intuitionistic anti L- fuzzy HX semiring of a HX ring and
some of their related properties are investigated. We define the necessity and possibility operators of an
intuitionistic anti L-fuzzy subset of an intuitionistic anti L- fuzzy HX semiring and discuss some of its
properties.

Keywords: intuitionistic fuzzy set, fuzzy HX ring, intuitionistic L- fuzzy HX semiring, intuitionistic anti L- fuzzy
HX semiring, anti product in intuitionistic anti L- fuzzy HX semiring.

INTRODUCTION

In 1965, Zadeh [8] introduced the concept of fuzzy subset p of a set X as a function from X into
[0, 1] and studied their properties. With the successful upgrade of algebraic structure of group
many researchers considered the algebraic structure of some other algebraic systems in which
ring was considered as first. In 1988, Professor Li Hong Xing [4] proposed the concept of HX
ring and derived some of its properties, then Professor Zhong [2,3] gave the structures of HX
ring on a class of ring. R.Muthuraj et.al [7]., introduced the concept of fuzzy HX ring. In this
paper we define a new algebraic structure of an intuitionistic anti L-fuzzy HX semiring of a HX
ring and investigate some related properties. We define the necessity and possibility operators of
an intuitionistic fuzzy subset of an intuitionistic anti L-fuzzy HX semiring and discuss some of
its properties.

Preliminary
In this section, we site the fundamental definitions that will be used in the sequel. Throughout
this paper, R = (R ,+, ) is a Ring, e is the additive identity element of R and xy, we mean x.y

2.1 Definition [4]

Let R be aring. In 2R — {¢}, a non-empty set 9 < 2R — {¢} with two binary operation < +°
and ‘. is said to be a HX ring on R if 9 is a ring with respect to the algebraic operation defined
by

I. A+B={a+b/ae Aandb e B}, which its null element is denoted by
Q, and the negative element of A is denoted by — A.
ii. AB={ab/ae Aandb € B},
iii. A(B+C)=AB+ACand (B+C) A=BA+CA.
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3. Intuitionistic anti L-fuzzy HX semiring of a HX ring
In this section we define the concept of an intuitionistic anti fuzzy HX semiringofa  HXring
and discuss some related results.

3.1 Definition

Let R be aring. Let H = { (X, u(x), n(x)) / xeR } be an intuitionistic L-fuzzy set defined on a
ring R, where u : R—[0,1], n : R—>[0,1] such that 0 < p(x) + n(x) < 1. Let R < 2R {¢} bea
HX ring. An intuitionistic L-fuzzy subset Ain = { (A, A(A), Ay (A)) / AeR and
0< Au(A) + Ay (A) < 1} of R is called an intuitionistic L-fuzzy HX semiring of R or an
intuitionistic L-fuzzy semiring induced by H if the following conditions are satisfied.

For all A,B e,

i, % (A+B) > A (A)A M(B)
i. 2w (AB) > A (A)A A(B)
ii. M (A+B) < An(A)viq(B)
iv. 2 (AB) < M (A) v A (B).

where Ay (A) =min{ u(x)/ forall xe A < R } and Ay (A) = max{n(x) / forall xeAcR }.

3.2 Definition

Let R be aring. Let H = { (X, u(x), n(x)) / xeR } be an intuitionistic L-fuzzy set defined on a
ring R, where u : R—[0,1],  : R—>[0,1] such that 0 < p(X) + n(X) < 1. Let R < 2R {¢} bea
HX ring. An intuitionistic L-fuzzy subset Ain = { (A, Mu(A), Ay (A)) / AeR and
0< Au(A) + Ay (A) < 1} of R is called an intuitionistic anti L-fuzzy HX semiring of R or an
intuitionistic anti L-fuzzy semiring induced by H if the following conditions are satisfied. For all
AB eR,

i, % (A+B) < M (A)v M (B)
i. 2w (AB) < A (A)v A (B)
iii.  m(A+B) > An(A)AA(B)
iv. 2 (AB) > (A) A A (B).

where Ay (A)=max { w(x)/ forall xe A <R }and Ay (A) = min{n(x)/ forall xeAcR}.

3.2 Remark
For an intuitionistic anti L-fuzzy HX semiring A, of a HX ring R , the following result is
obvious. Forall A, B i,

i. A (A) 2> A (0)and Ay (A) = A (A),

ii. Av (A —B)=0implies that A (A) = Au (B).

iii. M (A) £ A (0)and Ay (A) = Ay (FA),

iv. A (A —B) =0 implies that A, ( A) = Ay (B).

149



International Journal of Modern Agriculture, Volume 10, No.1, 2021
ISSN: 2305-7246

3.3 Theorem

Let G and H be any two intuitionistic L-fuzzy sets on R. Let yc and An be any two intuitionistic
anti L-fuzzy HX semirings of a HX ring R then their union, yc U Ax is also an intuitionistic anti
L-fuzzy HX semiring of a HX ring ‘R.

Proof

Let G = { (X, a(X), B(X))/ xeR }and H = { (X, u(x), n(X)) / xeR } be any two intuitionistic L-

fuzzy sets defined on a ring R.

Then, ye = { (A, 1a(A), yp(A)) I AeR } and Ax = { (A, Au(A), Aq(A)) / AeR } be any two

intuitionistic anti L-fuzzy HX semirings of a HX ring R.Then,

Y6 UAH = {(A, (Yo U Au )(A), (8 An)(A)) I AR }
LetAB e R
I (Yo A) (A+B) = yo( A+B) v A(A+B)

{va(A) v 7.(B)} v{ A( A) v 1, (B)}
= {7(A) v (A} v {ru(B) v 1, (B)}
= (Ya W M )(A) v (Yo A )(B)

(Yo U 2y) (A+B) < (o M )(A) v (va © A )(B).

A N

ii. (Ya U Ay) (AB) = 1.(AB) v A (AB)

{re(A) v 17u(B)} Vi A(A) v 1 (B)}
{7(A) v LA} v {1u(B) v A (B)}
(Ve W 2 )(A) v (Yo 4, )(B)

(v U 2 )(A) v (Yo L 4, )(B)

IA I 1A

('Ya U Ay ) (AB)

ii. (vp Ay ) (A +B) = y5(A +B) A L(A +B)

(A A 1(BIIA{ A A) A Ay (B)}
(v6(A) A Rn(A)) A (18(B) A A (B))
(vs ™ 2 )(A) A (vs1 2o )(B)

(vp 0 2n )(A) A (s 0 2 )(B)

Vo v

(vsnAn ) (At B)
iv.  (ysnAq) (AB) e AB) A An( AB)
{rs(A) A 1(BIA{ Ma(A) A L (B)}
(rs(A) A Aa(A)) A (76(B) A An (B))
= (0 2 )(A) A (s 2q )(B)
(rs A ) (AB) 2 (ys n )(A) A (vp An )(B)
Hence, ye U Anx IS an intuitionistic anti L-fuzzy HX semiring of a HX ring ‘R.

v

3.4 Theorem

Let G and H be any two intuitionistic L-fuzzy sets on R. Let yc and An be any two intuitionistic
anti L-fuzzy HX semirings of a HX ring R then their intersection, y¢ N Ax IS also an
intuitionistic anti L-fuzzy HX semiring of a HX ring ‘R.
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Proof
Let G ={ (X, a(x), B(X))/ xeR }and H = { (X, w(X), n(X)) / xeR } be any two intuitionistic L-
fuzzy sets defined on a ring R.
Then, vy = { (A, y«(A), vp(A)) I AeR } and in = { (A, Au(A), Aq(A)) I AeR } be any two
intuitionistic anti L-fuzzy HX semirings of a HX ring ‘R.
e An = {{A, (Yo A )(A), (8 An)(A)) I AeR }

Let AB e R.

L (Yan ) (A+B) = yu(A+B) A L(A+B)
{va(A) v vu(B)} A { M A) v A (B)}
{Ya(A) A (Mu(A) v 2 (B} v {1a(B) A (Au(A) v 1 (B))}
{[ve(A) A A(A)] Vv [va(A) A MBI} v {ya(B) A Au(A)] v [7a(B) A Ay (B)]}
[Ya(A) A Au(A)] v [7u(B) A Ay (B)]
(u N M )A) v (a1 )(B)
(Yanh) (A+B) < (a2 )(A) v (Yo A )(B)

{1 I VAN | B | B VAN

i (Yan Ay ) (AB) = y.(AB) A A(AB)

{ra(A) v 7a(B)} A{ A(A) v 14 (B)}

olA) A (A v 2 B} v {7(B) A (Mu(A) v 1,(B))}

velA) A R(A] Y [valA) A M (B)IF v {[7a(B) A Mu(A)] v [ve(B) A Au(B)]}
[va(A) A M(A)] v [7a(B) A Mu(B)]

(Ve N 2 )(A) v (Y 1 )(B)

(e A) (AB) < (tan M )(A) v (Yo n A )(B)

IN

VAN | |

. (ypU Ay ) (A+B) = y(A+B) v A, (A+B)
> {vs(A) A 1e(B)} v { An(A) A ki (B)}
= {1s(A) v (a(A) Ak (B)} A {16(B) v (hn(A) A 1 (B)}
= {vp(A) v A(AT A Tys(A) v MBI} AL Lvp(B) v Aa(A)] A [1s(B) v Aa(B)]}
> [vp(A) v A(AT A [vp(B) v A4(B)]
= (1Y An)(A) A (vp 0 1n)(B)
(rphn) (AB) = (vp0 Ma)(A) A (vpw A0)(B)

V. (s A ) (AB) = vp(AB) v kn(AB)
> {ys(A) A1s(B)} v { 2a(A) A 1y (B)}
= {rs(A) v (a(A) A (BN} A {76(B) v (An(A) A Rn(B))}
= {lvs(A) v Aa(A] A [yp(A) v 2n(B)]F AL [18(B) v A(A)] A [15(B) v An(B)1}
2 [ys(A) v (Al A [16(B) v n(B)]
= (1Y Aa)(A) A (vp o An)(B)

(vphn ) (AB) 2= (v An)(A) A (vp L An)(B)
Hence, ye ™ An IS an intuitionistic anti L-fuzzy HX semiring of a HX ring ‘R.

3.5 Definition
Let G = { (X, a(Xx), B(X))/ xeR }and H = { (X, u(x), n(x)) / xeR } be any two intuitionistic L-
fuzzy sets defined on aring R. Let R1 < 2% — {¢} and R2 = 2%, — {¢} be any two HX rings.
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Let yo = { (A, ya(A), y8(A)) / AeR } and A = {(A, Mu(A), A(A)) /AeR } be any two
intuitionistic L-fuzzy subsets of a HX ring R, then the anti product of yc and A+ is defined as
(ve x An) = {{(AB), (yan 2 )(AB), (vp L An)(A, B)) /(A, B) € R1 x Ra},
where, (ya N A )(A, B) = 1u(A) A Lu(B) , for all (A, B) € R1 x Ry,
(vp U An)(A, B) = y8(A) v An(B), for all (A, B) € R1 x Ro.

3.6 Theorem
Let G and H be any two intuitionistic L-fuzzy sets of R1 and R> respectively. Let R1c
2Ry —{¢o} and R> < 2R, — {¢} be any two HX rings. If y© and A are any two intuitionistic anti
L-fuzzy HX semirings of 9’1 and R, respectively then, y& x AH is also an intuitionistic anti L-
fuzzy HX semiring of a HX ring k1 x R> .
Proof

Let G = { (X, a(x), B(X)) / xeR }and H = { (X, w(x), n(X)) / xeR } be any two
intuitionistic L-fuzzy sets defined on a ring R.
Then, vye = { (A, va(A), yp(A)) / AeR } and An = { (A, Mu(A), Aq(A)) / AeR } be any two
intuitionistic anti L-fuzzy HX semirings of a HX ring R.Then,
(YG X 7\‘H) = {<(A’B)1 ('Yaf-\ 7\41 )(A!B)’ (YBU 7\’Tl)('a" B)> /(A’ B) SRUSERS SRZ},
where, (Yo N Au)(A, B) = 1o(A) A Au(B) , for all (A, B) € R1 x Ry,

(v U A)(A, B) = v8(A) v Aq(B), for all (A, B) € R1 x Ro.

Here C = (A,B) and D = (E,F)

. (YanAy) (C+D) = v4(C+D) A A (C+D)
< {1a(C) v 1u(D)} A {2(C) v 1. (D)}
= {7(C) A (Al C) v 1 (D))} v {1a(D) A (Mu(C) v, (D))}
= {(1(C) Au(C)) v (va(C) AL(D))} VA (ve(D) AM(C)) v (vo(D) ARu(D)) }
< (¥a(C) A M(C)) v (va(D) A M(D))
= (fan 2 )(C) v (Yo N A )(D)
(ta N 2) (C+ D) < (Y 2 )(C) v (v N 1 )(D).

i. (yan'Ay) (CD) = 7.(CD) A A,(CD)
< {1a(C) v ¥u(D)} A {A(C) v . (D)}
= {7(C) A (Al C) v 2 (DN} v {1a(D) A (M(C) v 1, (D))}
= {(ra(C) AM(C)) v (vu(C) A (DN} V {(1e(D)AM(C)) v (vo(D)AM(D))}
< (¥a(C) A M(C)) v (va(D) A A(D))
= (Ve N 2)(C) v (Yan 2 )(D)
(taN %) (CD) < (Yo A )(C) v (Y A )(D)

Ii. (ypu Ay ) (C+D) = y3(C+D) v A,(C+D)
> {ys(C) A v6(D)} v { An(C) A 1y (D)}
= {1(C) v (Ma(C) A2 DN} A {p(D) v (An(C) A Ay (D))}
={[vs(C) v A(C)] A [ys(C) v An(D)]F A {lyp(D) v An(CY A [v6(D) v Aa(D)1}
> (15(C) v An(C)) A (76(D) v An(D))
= (13 2 )(C) A (vp A )(D)
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(g An) (C+D) = (v5U A4 )(C) A (vpY 2 )(D)

iV. (vp Aq ) (CD) = yp(CD) A A4(CD)

{v8(C) A vp(D)} v { Ay(C) A 1 (D)}

{v8(C) v (Aq(C) A2 (D)} A {y8(D) v (An(C) A Ay (D))}
= { (16(C) VA(C)) A (v6(C) vA(D)} AM{(vs(D) v 2a(C)) A(v8(D) v A(D))}
> (v3(C) v A(C)) A (18(D) v Ay (D))
= (vpY M)(C) A (v Ay )(D)
(vpY 1) (CD) = (vpY A )(C) A (ypo A )(D)

Hence, yc x An s an intuitionistic anti L-fuzzy HX semiring of a HX ring ‘R.

I v

3.7 Definition
Let H be an intuitionistic L-fuzzy set of R. Let R < 2R — {¢} be a HX ring. Let Ay be an
intuitionistic L-fuzzy set of R. We define the following “necessity” and possibility”
operations:

O ={ (A, M(A), 1-M(A) ) 1 AeR}

Ol ={ (A, 1-2(A), M(A) Y AeRr}.

3.8 Theorem
Let H be an intuitionistic L-fuzzy set on R. Let A be an intuitionistic anti L-fuzzy HX semiring

of a HX ring R then [J Ax is an intuitionistic anti L-fuzzy HX semiring of a HX ring R.

Proof
Let An be an intuitionistic anti L-fuzzy HX semiring of a HX ring R. Then,
i. 7\,u (A+B) < 7\,p (A)V;Mp (B)

i. A (AB) < A (A)v i (B)
i, Aq(A+B) > An(A) A An(B)
iv.  Jn(AB) > Ju(A) A dn(B).
Now, i (A+B) < 1 (A)v i (B)
I-A(A+B) 2 1-(Au(A)vAru(B))
> (-2 (A) A (1-21u(B))
That is, 1 (A+B) > (1- 2 (A) A (1-2u(B))
We have, A (AB) < Au(A)v i (B)
1-A(AB) = 1-(u(A)vAru(B))

2 (-2 (A) A (1 -2 (B))
That is, 12 (AB) > (1-2u(A) A(1-2u(B))
Hence, [ | An is an intuitionistic anti-fuzzy HX semiring of a HX ring R.

3.9 Theorem
Let H be an intuitionistic L-fuzzy set on R. Let A be an intuitionistic anti L-fuzzy HX semiring

of a HX ring R then OAH is an intuitionistic anti L-fuzzy HX semiring of a HX ring R.
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Proof
Let A+ be an intuitionistic anti L-fuzzy HX semiring of a HX ring R. Then,

ii. M (AB) < Au(A) v Aiu(B)
iii. M(A+B) > Ay(A) A Ay(B)
iv. A (AB) > An(A) A An(B).
.Now, M(A+B) > Ay(A) AAy(B)
1-Jn(A+B) < 1-(hn(A) A An(B))
< (1-Rq(A) v (1-24q(B))
That is, 1-M (A+B) < (1-Aq(A) Vv (1-21q(B))
We have, A (AB) > Ay(A) A Aq(B)
1=hn (AB) < 1—(An(A) A 2n(B))
< (1= (A) v(L-2a(B)
That is, 1-2q (AB) < (1-2y (A) v (1 -2q(B))

Hence, ¢ An is an intuitionistic anti L-fuzzy HX semiring of a HX ring R.

Conclusion
In this paper we introduce the concept of intuitionistic anti L-fuzzy HX semiring and
discuss the basic results on HX ring. Further investigation may be in intuitionistic anti L-fuzzy
HX ideals on HX ring which will give a new horizon in the further study.
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