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Abstract - In this paper, we define the notion of
intuitionistic anti fuzzy HX subring of a HX ring and
some of their related properties are investigated. We
define the necessity and possibility operators of an
intuitionistic fuzzy subset of an intuitionistic anti-
fuzzy HX subring and discuss some of its properties.
We discuss the concept of an image, pre-image of an
intuitionistic ~ anti-fuzzy ~ HX  subring  and
homomorphic, anti homomorphic properties of an
intuitionistic anti- fuzzy HX subring are discussed.
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I. INTRODUCTION

In 1965, Zadeh [12] introduced the concept of
fuzzy subset p of a set X as a function from X into
the closed unit interval [0, 1] and studied their
properties. Fuzzy set theory is a useful tool to
describe situations in which the data or imprecise or
vague and it is applied to logic, set theory, group
theory, ring theory, real analysis, measure theory etc.
In .1967, Rosenfeld [11] defined the idea of fuzzy
subgroups and gave some of its properties. Li Hong
Xing [5] introduced the concept of HX group. In
1982 Wang-jin Liu[7] introduced the concept of
fuzzy ring and fuzzy ideal. 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
[6] 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[10]., introduced the concept of
fuzzy HX ring. In this paper we define a new
algebraic structure of an intuitionistic anti-fuzzy HX
subring 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-fuzzy HX subring and discuss
some of its properties. Also we introduce the image
and pre-image of an intuitionistic anti -fuzzy HX
subring and discuss some of its properties.

2 PRELIMINARIES
In this section, we site the fundamental
definitions that will be used in the sequel.
Throughout this paper, R = (R ,+,:) is a Ring, eis

the additive identity element of R and xy, we mean
X.y

2.1 Definition [3]
Let R be aring. In 2% - {¢}, a non-empty set
9 < 2%- {¢} with two binary operation ¢ + * and .’
is said to be a HX ring on R if § 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/aeAandbe B},
ii. A(B+C)=AB+ACand (B+C)A=BA
+ CA.

3.1 Intuitionistic anti-fuzzy HX subring of a HX
Ring
In this section we define the concept of an
intuitionistic anti fuzzy HX subring of a HX ring
and discuss some related results.

3.1.1 Definition
Let R be aring. Let H = { (X, n(x), n(x)) /

xeR } be an intuitionistic fuzzy set defined on a ring
R, where p : R—[0,1], n : R—[0,1] such that 0 <
ux) +n(x) < 1. Let R c 2~ {¢} bea HX
ring .An intuitionistic  fuzzy subset A" = { (A
AM(A), X" (A)y ] AeR and 0< AM(A) + A" (A) <1} of
R is called an intuitionistic fuzzy HX subring on R
or an intuitionistic fuzzy subring induced by H and if
the following conditions are satisfied. For all A , B
€N,

i. 2 (A-B) = min{A(A), A*(B)},

i. A* (AB) > min{A"(A), A*(B)},

iii. AM(A-B) < max{A"(A),r"(B)},

iv. A"(AB) < max {A"(A),1"(B) },
where A" (A) = max{ u(x)/ forall xe Ac R} and
AT (A) = min{n(x)/ forallxeAcR}.

3.1.2 Definition
Let Rbe aring. Let H = { (X, u(x), n(x)) /
xeR } be an intuitionistic fuzzy set defined on a ring
R, where p : R—[0,1], n : R—[0,1] such that 0 <
u(x) + n(x) <1. Let ® c 2R {6} beaHXring. An
intuitionistic fuzzy subset Ay = { <A, ku(A), iy (A)) /
AeR and 0< i, (A) + i, (A) <1} of Riscalled an
intuitionistic anti-fuzzy HX subring of R or an
intuitionistic anti-fuzzy subring induced by H if the
following conditions are satisfied. For all A,B €®R,
i. A (A-B) < max{x.(A), ~.(B)},
i. A (AB) < max{x.(A), ~.,(B)},
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iii. A, (A-B) min { &, (A) , &, (B) },
iv. &, (AB) min { &, (A) , &, (B) }.
where 2, (A) =min{ pu(x)/ forallxeAcR } and
hy (A) = max{n(x) / forallxeAcR}.

>
>

3.1.3 Remark
For an intuitionistic anti-fuzzy HX subring
M of a HX ring R, the following result is obvious.
Forall A, B eR,
i ke (A) < A (0)and ky (A) = Ay (-A),
ii. A, (A-B)=0implies that x, (A) =i, (B).
iii. 2, (A) 2k, (0)and i, (A) = &, (-A),
iv. &, (A—B)=0implies that A, (A) = Ay, (B).

3.1.4 Theorem
If H is an intuitionistic anti-fuzzy subring
of a ring R then the intuitionistic fuzzy subset iy is
an intuitionistic anti-fuzzy HX subring of a HX ring
R.
Proof
Let H be an intuitionistic anti-fuzzy subring of R.
i. max{i, (A), 2, (B)} = max{min{p(x)/for all
xeAcR}, min{p(y)/for
allyeB c R}
max{ WXo) , H(yo)}
H(xo— Yo)
> min{u(x-y) / for all x-y
eA-Bc R}
> A, (A-B)
<max {i, (A), L. (B)}.
= max {min{p(x)/for all
xeAcR}, min{u(y)/for
allyeB c R}
= max{ p(Xo) , 1(yo)}
2 W(Xo Yo)
> min{p(xy) / for all xy
eAB ¢ R}

Vol

. (A-B)
ii. max{i, (A), A, ( B)}

2y (AB)
h (AB) < max {A, (A), &, (B)}.
iii. min{’,,(A),%,,(B)} = min{max {p(x)/for all
xe AcR}, max {p(y)/for
allyeB c R}
= min{ p(xo) , H(yo)}
N (Xo— Yo)
max{ n(x-y) /for all x—
ye A-BcR}
hy (A-B)
min{x,, (A), »,, (B)}.
min{max {p(x)/for all
xe ACR},max {u(y)/for
allyeB c R}
= min{ p(xo) , H(yo)}
< 1M (X Yo)

IAIA

oy (A-B)
iV min{.,(A)1,(B)}

v IA

< max{ n(x-y) /for all

ISSN: 2231-5373

xy eAB c R}
<k, (AB)
hn (AB) = min{i, (A), &, (B)}.
Hence, Ly is an intuitionistic anti-fuzzy HX subring
of a HX ring R.

3.1.5 Theorem
Let G and H be any two intuitionistic fuzzy
sets on R. Let yg and iy be any two intuitionistic
anti-fuzzy HX subrings of a HX ring R then their
intersection, yg m Ay is also an intuitionistic anti-
fuzzy HX subring of a HX ring R.
Proof
Let G ={ X ax), B(X)y/xeR}and H = { X, u(x),
n(x); / xeR } be any two intuitionistic fuzzy sets
defined on a ring R.Then, vg = { (A, va(A), vs(A)) /
AeR }and iy = { (A, Au(A), y(A)) I AeR } be any
two intuitionistic anti-fuzzy HX subrings of a HX
ring R.
Yo bu = LA (ran 1 )(A), (o Ro)(A)) [ AR }
i. (Yo 2 ) (A-B)=min { v.( A-B) , L.( A-B)}
< min{max{y.(A), v.(B)},
max{i.( A), ~. (B)}}
=max { min {y.(A), L.(A)},
min{y.(B), %, (B)}}
= max{(va A (A), (Yo ) (B)}
(Yo 2)(A-B) < max{(van)(A), (Yo NA)(B)}.
ii.(Yo Ay ) (AB) =min { v,( AB), A.( AB)}
< min{max{y.(A), v.(B)},
max{i.( A), A, (B)}}
= max { min {y.(A), L.( A)},
min{y(B), *.(B)}}
= max{(yo2u)(A) , (Ya ) (B)}
(Yo 1) (AB) < max { (vo.n2y )(A) , (¥a)(B)}
ii.(Yp ) (A-B) = max { vp( A-B) , 2.,( A-B)}
> max{ min {7(A)1(B)},
mingio,( A), %, (B)}}
= min{max{ys(A),\.,(A)},
max{ys(B), %, (B)}}
= min{(ys U 1,)(A) , (15 U%)(B)}
(16 20 )(A-B) = min { (1 U7) (A), (rp 2)(B)-
iv. (15U 1y ) (AB) = max { vo( AB) , Mo AB)}
max{ min {yp(A),vs(B)},
min{,( A), A, (B)}}
= min{max{ys(A) 1y(A)},
max{yp(B), ., (B)}}
= min{(7 %) (A) , (15 U20)(B)}
(o 7o) (AB) = min {(rpom)(A) , (7L ) (B)}-
Hence, yc » Ay IS an intuitionistic anti-fuzzy HX
subring of a HX ring R.

v o

3.1.6 Theorem

Let G and H be any two intuitionistic fuzzy
sets on R. Let yg and Ay be any two intuitionistic
anti-fuzzy HX subrings of a HX ring R then their
union, yg w Ay is also an intuitionistic anti-fuzzy
HX subring of a HX ring R.
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Proof
Let G = { (X, a(X), B(X))/xeR }and H = {{x, u(x),
n(x); / xeR } be any two intuitionistic fuzzy sets
defined on aring R.
Then, yg = { (A, 7a(A), vp(A)) I AcR } and Ay =
{ A M(A), A(A) [ Ae® } be any two
intuitionistic anti-fuzzy HX subrings of a HX ring
R.Then,
16Ul = LA (a0 M)A, (10 A)(A) [ AeR }
LetAB e R
i (1aU %) (A-B) = max { v,( A-B) , 1,( A-B)}
max{max {yo(A), o(B)},
max{ %.(A), i, (B)}}
max {max {y«(A), L.(A)},
max{y«(B), %. (B)}}
= max { (Yo 2 )(A)
(Yoo 2)(B)}
max { (Yo 44 )(A)
(Yo 2 )(B)}.
i, (Yo' Xy) (AB) = max { vo( AB) , L.( AB)}
< max{max {vya(A), a(B)},
max{i.(A), A, (B)}}
max {max {y«(A), 2.(A)},
max{y.(B), *.(B)}}
max { (vo 2 2 )(A)
(Ya© 2, )(B)}
(Yaw i) (AB) < max { (v A )(A)
(Yao 2. )(B)}.
min { yp( A-B) , 2( A-B)}
= min { min {yg(A), vs(B)},
min{ %.,( A), &, (B)}}
= min {min {ys(A), 2,( A)},
min{yg(B), %y (B)}}
=min { (vp yn)(A) |
(vp v 70)(B)}
(vpn 2 ) (A-B) = min { (vp vy )(A)
(v 79 )(B)}.
iv. (ya Ay ) (AB) =min {vs( AB), &,( AB)}
> min { min {y3(A), vs(B)},
min{ %, ( A), &, (B)}}
=min {min {ys(A), L,( A)},
min{ys(B), %y (B)}}
=min { (vpn 1,)(A) ,
(vpw 2y (B)}
(rp 2 ) (AB) = min { (vp vy )(A)
(g 2y )(B)}-
Hence, yc\w Ay is an intuitionistic anti-fuzzy HX
subring of a HX ring R.

IA I

IN

(VoW Ay ) (A-B)

i (71 4y ) (A-B)

3.1.7 Definition

Let G = { X, a(x), B(X)) / xeR } and
H = { & wx), n(x) / xeR } be any two
intuitionistic fuzzy sets defined onaring R. . Let R,
c 2% — {6} and R, c 2%, — {¢} be any two HX
rings. Let v = { (A, v.(A), vs(A)) / AeR } and
= LA (A, hy(A)) /AR } be any two
intuitionistic fuzzy subsets of a HX ring R, then the

cartesian anti-product of yg and Ay is defined as (v
) = {UAB), (1 1o )(A, B), (150 ) (A, B))
I(A, B) € Ry x Ry}pwhere, (v v Ay )(A, B)
= max {y.(A), 2(B)}, for all (A, B) € R, x Ry,
(vpg N A, B)= min {ys(A), ~,(B)}, for all
(A, B) € Ry xR,

3.1.8 Theorem

Let G and H be any two intuitionistic fuzzy
sets of R; and R, respectively. Let %; c 2% — {¢}
and R, c 2%, — {6} be any two HX rings. If y© and
2™ are any two intuitionistic anti-fuzzy HX subrings
of R, and R, respectively then, v¢ x 1™ is also an
intuitionistic anti-fuzzy HX subring of a HX ring R,
xR, .
Proof

Itis clear.

3.1.9 Theorem
Let H be an intuitionistic fuzzy set defined
on R. Let 1" be an intuitionistic fuzzy HX subring of
R if and only if (A™)° is an intuitionistic anti-fuzzy
HX subring of R.
Proof
Let A" be an intuitionistic fuzzy HX subring of .
LetABe R
i. AM(A-B) > min{ A" (A),\"(B)}
=
1-2M(A-B) <1- min{A\"(A), A" (B) }
< (M)(A-B) <max{(1-3*(A)),(1- \'(B))}

< (M)(A-B) < max {(\")(A), W)(B)}.
i. (AB) > min{A*(A), A" (B)}
<1-2%AB) < 1-min{A*(A), A" (B)}

< (M)(AB) < max{ (1- M'(A)),(1 -1(B))}
< (M)°(AB) <max { (M)%(A), W)(B)}.
i A"(A-B) < max{A"(A), A" (B)}
& 1-A"(A-B)>1- max{ A" (A), \" (B)}
< (AMYA-B) = min{ (1- A"(A),(1 - X"(B))}
< (A)(A-B) =min {(A")(A), W")(B)}.
iv. AM(AB)  <max{\"(A), \" (B)}
o 1-A"(AB) >1-max{ 1" (A), A" (B)}
< (A)(AB) > min{(1-1"(A)),(1-1"(B))}
< (A(AB) = min{(A")%(A), (A")(B)}-
Hence, (\")° is an intuitionistic anti-fuzzy HX
subring of R.

3.1.10 Definition

Let H be an intuitionistic fuzzy set of R.
Let ® c 28 — {¢} be a HX ring. Let Ly be an
intuitionistic fuzzy set of R. We define the following
“necessity” and possibility” operations:

Oy ={ (A, A(A), 1-2(A) ) | AR}

Oy ={ (A 1-1,(A), A(A) ) I AeR].

3.1.11 Theorem
Let H be an intuitionistic fuzzy set on R.
Let 2y be an intuitionistic anti-fuzzy HX subring of
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a HX ring R then Ay is an intuitionistic anti-fuzzy
HX subring of a HX ring R.
Proof
Let 2y be an intuitionistic anti-fuzzy HX subring of
a HXring R. Then, For all A,B %R,

i. Ay (A=-B) < max{i.(A), x.(B)},

ii. A, (AB) < max{i,(A), 2.(B)},

iii. A,(A-B) 2= min{X,(A), %, (B)}

iv. A, (AB) = min { 1., (A), A, (B) }.
Now,

h (A=B) < max {7 (A), 1 (B)}

13, (A-B) >1-max{i, (A), 1, (B)}
>min {1 -%,(A), 1-%.(B) }.
That is,
1%, (A-B) >min {1~ %, (A), 1 - %, (B) }.

We have, X, (AB) <max{%,(A), ~,(B)}
1-&, (AB) >1-max{%,(A), ~.(B)}

>min {1-%, (A), 1 -2, (B) }.
1%, (AB) = min {1 -, (A), 1 -1, (B) }.

That is
Hence, Ay is an intuitionistic anti-fuzzy HX subring
of aHX ring R.

3.1.12 Theorem

Let H be an intuitionistic fuzzy set on R.
Let &y be an intuitionistic anti-fuzzy HX subring of
a HX ring R then OAy is an intuitionistic anti-fuzzy
HX subring of a HX ring ‘R.
Proof

Let Ay be an intuitionistic anti-fuzzy HX
subring of a HX ring R. Then, For all A,B %R,

. A (A=B) <max{i,(A), A, (B)}.
ii. &, (AB) < max {2, (A), .(B) },
iii. &, (A-B) = min{ 1, (A), %, (B) },
iv. 1., (AB) = min{ 1, (A), »,(B) }.
Now,

M(A=-B) = min{x,(A), ~,(B)}
1-4,(A-B)< 1-min{X,(A), »,(B) }
< max {1 -%,(A), 1 -2,(B) }.
That is,
1, (A-B)<max{1-2%,(A),1-2%,(B)}.
We have,
hy (AB) = min { &,(A), 2,(B) }

1-%, (AB) 1-min{X,(A), »,(B)}
max { 1 - %,(A), 1 -%,(B) }.
That is,1-2,, (AB) < max {1 - %, (A), 1 -%,(B) }.
Hence, OAy is an intuitionistic anti-fuzzy HX subring
of aHX ring R.

<
<

3.2 Homomorphism and anti homomorphism

In this section, we introduce the concept of
an anti-image, anti-pre-image of an
intuitionistic anti-fuzzy HX subring of a HX ring
and discuss its properties under homomorphism and
anti homomorphism.

3.2.1 Definition
Let R; and R, be any two rings. Let
R, 2"~ {o}and R, < 2 7,— {¢} beanytwo HX

rings defined on R; and R, respectively. Let H and G
be any two intuitionistic fuzzy subsets in R; and R,
respectively. Let Ay and yg be any two intuitionistic
anti-fuzzy HX subrings of HX rings R; and R,
respectively induced by H and G. Let f: ®; > R,
be a mapping then the image of %, denoted as f ()
is an intuitionistic fuzzy subset of %R, and is
defined as for each UeR,,

infPu,0Q:Xe FUNLIf FU) # ¢
(f () (U) =

0, otherwise

0,09 XeFUHF ) # ¢
f (k) (U) = 1, otherwise

Also the pre-image of yg denoted as f (yg)
under f is an intuitionistic fuzzy subset of R, defined
as for each X € Ry, (F "(1))(X) =7 (F (X)) and

(F D) = 1(f(X)).

3.2.2 Theorem
Let R, and R, be any two HX rings on the
rings R; and R, respectively. Let f: R, — R, be a
homomorphism onto HX rings. Let H be an
intuitionistic fuzzy subset of R;. Let Ay be an
intuitionistic anti-fuzzy HX subring of R, then f
(Ap) is an intuitionistic anti-fuzzy HX subring of R,
if Ay has a infimum property and Ay is f-invariant.
Proof
Let H = { & (x), nx)> / xeRy } be an
intuitionistic fuzzy sets defined on a ring R;.Then,
o= { X A(X), Ay(X)) [ XeR, } be an
intuitionistic anti-fuzzy HX subring of a HX ring R,.
Then, f(y) = { <FCX), FR)FCK), F(R)(F(X))) /
XeR,}.There exist X, Ye R, such that f(X) , f(Y) €
Ry,
L)) (FOX)-A(Y)) ) (FOX-Y))
A (X=Y)
max {A, (X) , A, (Y)}
max {(f (A,.)) (f(X)) ,
(fF(r,)) (FCY))}
max {(f (A.)) (f(X) ),
(F () (FCY))}
(f (M) (FCXY))
A (XY)
max {A, (X) , 2. (Y)}
max {(f (1)) (f(X)) ,
(F () (FCY))}
(F () FOOF(Y)) < max {(f (A,) (F(X)) ,
(F,) (FCY))}-
iiL(f (hy)) (FOX) = £(Y)) = (f(A))(FOX-Y)
= L (X=Y)
min {1, (X) , &, (Y)}
min {(f (1)) (f(X)) ,

InIA 1

IN

(f () (FX) - £(Y))
i (f () (FOX) 1(Y)) =

(LA

v
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(fF (ko)) (FOYV))}
= min {(f (»,)) (f(X) ),
(F (ko)) (FOYV))}
(f (hy)) (FXY))
Ly (XY)
min {1, (X) , &y (V)}
min {(f (1)) (F(X)) ,
(fF (h)) (FOYV))}
(f () (FOOF(Y)) = min {(f (1)) (f(X)) ,
(f(r) (FCY)) T
Hence, f (Ay) is an intuitionistic anti-fuzzy HX
subring of R,

(f () (F(X) — 1(Y))

iv.(f (Ay) (F(X) £(Y))

v o nn

Y

3.2.3 Theorem
Let R and R, be any two HX rings on R;
and R, respectively. Let f : R, —> R, be a
homomorphism on HX rings. Let G be an
intuitionistic fuzzy subset of R,. Let yg be an
intuitionistic anti-fuzzy HX subring of R,, then f ~
Y(v¢) is an intuitionistic anti-fuzzy HX subring of R;.
Proof
Let G = { <y, a(y), B(y)) / yeR; } be an
intuitionistic fuzzy sets defined on a ring R,.
Then, y6 = { <Y, vY), v(Y)) / YeR, } be an
intuitionistic anti-fuzzy HX subring of a HX ring R,.
Then, f = (ve) = { X, f 7 (r)(X), T (rp)(X)) /
XeR, }
Forany XY € Ry, f(X), f(Y) € R,,
L(F () (X-Y) = va (FOX-Y)
= v (f(X) = f(Y))
< max {ve. (FX)) , va (FCY))}
= max {(f "@))(X) , (f “(v)) (V)3
(F (1)) (X=Y) < max{(f (vo))(X).(F (7)) ()}
i, (F () (XY) = 74 (FXY))
= Yo (f(X) f(Y))
< max {va (f(X)) , va (F(Y))}
=max{(f *(v,))(X).(F '(v)) (Y)}
(F (7)) (XY)< max {(f *(vs)) (X), (F "(v))(Y)}
iii.(F (vp)) X-Y)= 7 (F(X-Y))
= yp(fF(X) — f(Y))
= min {y; (f(X)) , vp (f(Y))}
= min{(f (vs))(X).(F (1)) ()}
(F rp)) O%=Y)= min{(f “(n))(X), (F (1)) (V)}.
iv.(f () (XY) = v (FXY))
e (F(X) 1(Y))
min {vg (f(X)) , v (FCY))}
min{(f () (X), (F (1)) ()}
) (XY) = min{(f “(me)X) .(F () (N}
Hence, f ’l(yG) is an intuitionistic anti-fuzzy HX
subring of Ry

In v i

3.2.4 Theorem

Let R, and R, be any two HX rings on the
rings R; and R; respectively. Let f: B; —> R, be an
anti homomorphism onto HX rings. Let H be an
intuitionistic fuzzy subset of R;. Let Ay be an
intuitionistic anti-fuzzy HX subring of R; then

f (Ay) is an intuitionistic anti-fuzzy HX subring of

Ry, if Ay has a infimum property and Ay iS
f-invariant.

Proof

Let H = { & wXx), n(X)) / xeR; } be an

intuitionistic fuzzy sets defined on a ring R;. Then,
o= { X A(X), Ay(X)) [ XeR, } be an
intuitionistic anti-fuzzy HX subring of a HX ring R;.
Then, fO) = { <F(X), fO,)(F(X). fOW)(FCX)) /
XeR, }.There exist X, Ye R, such that f(X) , f(Y)
€ Ry,
L(f (4) (FOX) —(Y)) () (FX=Y))
A (X=Y)
max {&. (X) , A, (Y)}
max {(f (A,.)) (f(X)) ,
(F () (FCY))}
max {(f () (f(X) ),
(F (1) (FCY))}
(f (1) (F(YX))
A (YX)
max {A, (Y) , A, (X)}
max {A, (X) , A, (Y)}
max {(f (1,.)) (f(X)) ,
(fF () (FOV)}
max {(f (1,.)) (f(X)) ,
(F (1) (FCY))}-
() (FOX=Y))
Ay (X=Y)
min {&, (X), &, (Y)}
min {(f (A,)) (f(X)) ,
(F () (FOY))}
min{(f (A,)) (f(X) ),
(F () (FOY))}
(f () (FCYX))
A (YX)
min {&, (Y) , & (X)}
min {4, (X) , &, (Y)}
= min{(f(x))(f(X)),
(F(n)) (FOY))}
= min {(f (A,)) (f(X)) ,
(F () (FOY))}-
Hence, f (M) is an intuitionistic anti-fuzzy HX
subring of R,

A 1

IN

(F () (FX) - 1(Y))

i (f (Ay)) (F(X) £(Y))

[ LI | I VAN | B

IN

(F (W) (FOOFCY))

ii. (f (Ay)) (FX) = 1(Y))

I

v

(f () (FX) - F(Y))
iv.(f () (F(X) 1(Y))

N o

(FODFCFCY))

3.2.5 Theorem

Let R, and R, be any two HX rings on R;
and R, respectively. Let f : ®; —> R, be an anti
homomorphism on HX rings. Let G be an
intuitionistic fuzzy subset of R,. Let ys be an
intuitionistic anti-fuzzy HX subring of R,, then
f (ye) is an intuitionistic anti-fuzzy HX subring of
R,
Proof

Let G = {{y, a(y), B(y)) / yeR; } be an
intuitionistic fuzzy sets defined on a ring R,.Then,
Yo = { Y, vauY), v(Y) / YeR, } be an
intuitionistic anti-fuzzy HX subring of a HX ring R,.
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Then, f  (ve) = { X, f (1 )(X), 7 (p)(X)) /
XeR; LForany X, Y € Ry, f(X), f(Y) € Ry,
i (F () (X-Y) Yo (F(X-Y))
Yo (FOX) — 1(Y))
max {ya (f(X)) , vo (F(Y))}
max {(f (a)) (X),
(fF () ()}
(F (1) (X=Y) < max{(f (1)) (X) ,
(F (r) ()}

Yo (F(XY))
Yo (FCY) £(X))
max {y. (f(Y)) , vo. (F(X))}
max {y. (f(X)) , v, (F(Y))}
max {(f (1)) (X) .

(f () ()}
< max {(f *(vs)) (X),

(fF () ()}
e (F(X-Y))
vp(f(X) — 1(Y))
min {yg (f(X)) , vs (F(Y))}
min {(f (%)) (X),

(F () ()}
(F () (X=Y) = min{(f *(np)) (X)

(F )N}
vp (FOXY))
vp (FCY) (X))
min {yg (F(Y)) , vp (FCX))}
min {yg (f(X)) , vs (F(Y))}
min {(f "*(vp)) (X) ,

(F () ()}
min{(f (ng)) (X) ,

(F () (N}
Hence, f ’1(yG) is an intuitionistic anti-fuzzy HX
subring of R

[ VAN |

i (F (1)) (XY)

(LA

(f *(v)) (XY)

i (F () (X-Y)

v

iv. (F X(sp) (XY)

v

v

(F (1)) (XY)

4. Conclusion
In this paper we introduce the concept of
intuitionistic anti -fuzzy HX ring and discuss the
basic results on intuitionistic anti-fuzzy HX ring.
Also we introduce the image and pre-image
of an intuitionistic anti-fuzzy HX subring and
discuss some of its properties.
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