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Abstract: In this paper, we define the notion of intuitionistic fuzzy sub HX ring 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 fuzzy HX ring and discuss some of its properties. We introduce the concept of an
image, pre-image of an intuitionistic fuzzy subset and discuss in detail a series of homomorphic and anti
homomorphic properties of an intuitionistic fuzzy set 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 fuzzy sub HX
ring of a HX ring and investigate some related properties. We define the necessity and possibility operators of an
intuitionistic fuzzy subset of an intuitionistic fuzzy HX ring and discuss some of its properties. Also we
introduce the image and pre-image of an intuitionistic fuzzy set in an intuitionistic fuzzy HX ring and discuss
some of its properties.

II.  Preliminaries
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 [1]
Let R be a ring. In 2% - {¢}, a non-empty set 9 < 28- {¢} with two binary operation * + * and *.” is said to be a
HX ring on R if 8 is a ring with respect to the algebraic operation defined by

i A+B={a+b/ae Aandb € B}, which its null element is denoted by Q, and the
negative element of A is denoted by — A.
il. AB={ab/a e Aandb € B},

iii. A(B+C)=AB+ACand (B+C) A=BA +CA.

2.2 Definition

Let R be a ring. Let pu be a fuzzy ring defined on R. Let 9 < 28- {¢} be a HX ring. A fuzzy subset A"
of 9 is called a fuzzy HX ring on 9 or a fuzzy ring induced by p if the following conditions are satisfied. For all
AB €9,
i. A (A-B) = min { A (A), A*(B) },
il. A (AB) = min { A* (A), A*(B) }
where A" (A)=max{ p(x)/ forallxeAcR}.
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III.  Properties of an intuitionistic fuzzy HX subring
3.1 Definition
Let R be a ring. Let p be a fuzzy ring on R and a nonempty set 9 2% —{¢} is a HX ring. An

intuitionistic fuzzy subset yw = ( A, A*(A), A'(A) ) of a HX ring 9 is said to be an intuitionistic fuzzy HX
(IFHX) subring of 9 if the following conditions are satisfied. For all A, B €9,
(1) M(A-B) = min{A"(A),\'(B) },
(i) M(AB) > min{A"(A), A"(B) },
(iii) M(A-B) < max{MN(A),N(B)},
(iv) M(AB) < max {A'(A), N(B) }

Where AM(A)=max{ u(x)/xeAcR} ,A(A) =min{y(x)/xeAcR}.

3.2 Definition

Let R be a ring. Let p be a fuzzy ring on R and a nonempty set 9 2% —{¢} is a HX ring. An
intuitionistic fuzzy subset y = ( A, A*(A) , M'(A) ) of a HX ring 9 is said to be an intuitionistic anti fuzzy HX
(IAFHX) subring of 9 if the following conditions are satisfied. Forall A, B €9,

(1) M(A-B) < max {M(A),\'(B) },
(i) M(AB) < max { M(A),M(B) },
(iii) M(A-B) > min {M(A),A'(B) },
(iv)  N(AB) > min { N(A), N'(B) }
Where \(A)=min{ u(x)/xeAcR } , N(A) = max{y(x)/xeAcR}.

3.3 Theorem
If y; and y, be two intuitionistic fuzzy HX subrings of a HX ring 9, then y; M, is also intuitionistic
fuzzy HX subrings of a HX ring 9.

Proof
Let y;={{A,MA), N (A)) /Aed}and vy, = {{A,0"A),O0"A)) / A3 } be two intuitionistic fuzzy
HX subrings of a HX ring 9.
To Prove that y; Ny, is also an intuitionistic fuzzy HX subring of a HX ring 3.
For any A,B €3 ,we have
(1) M N Oe"(A-B) = min{ \"(A-B), ©6"( A-B)}
> min{ min { \(A), A*(B)},min{ 6*(A), 6"(B)}
min{ min { A*(A), 6*(A) },min{ \*(B), 6"(B)}
= min{(}* N O")(A), A N ") (B)}

Hence, AF A OY(A-B) > min{(X* N O")A), W N O")B)} .
(ii) (A N O")YAB) = min{ \“(AB), ©*(AB)!
min{ min { A*(A), A*(B)},min{ ©*(A), 6*(B)!

v

min{ min { A*(A), ©%(A) },min{ \*(B), ©"(B)!
= min{(\* N O")(A), A* N O*)B)}
Hence, * AO")(AB) > min{(\* N O")(A), A* N OY)B)}.

(iii) (' N O")(A-B) = max{\'(A-B), ©'( A-B)!

max { max{ M'(A), N'(B)},max{ ©'(A), ©'(B)}

max { max{ N'(A) , ©'(A) },max{ X'(B), O'(B)!
max {(N'n O")(A), (W ©")(B)}

Hence, (' A O")(A-B) < max{(N'n ©")(A), (X'~ O")(B)}.

I IA

(iv) (A n ©")( AB) max{ A'(AB), 6'( AB)}

max{ max{ A'(A) , N'(B)},max{ ©'(A), ©'(B)}

max{ max{ A'(A), ©'(A) },max{ A'(B), ©'(B)}

max {(A'n ©")(A), W' ©")(B)}

Hence , AN O)(AB) < max{(M'mn ©")(A), W'n O")(B)}.

Therefore the intersection of any two IFHX subrings is also an IFHX subring of 9.

I IA
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3.4 Theorem
Let y be an intuitionistic fuzzy HX subring of a HX ring 9 if and only if y° is an intuitionistic anti
fuzzy HX subring of a HX ring 9.
Proof
Let yw={{A,M(A), L (A))/Ae9} be a intuitionistic fuzzy HX subring of 9.
To prove that y© is an intuitionistic anti fuzzy HX subring of 9.
For any A,B €9 ,we have
(1) M(A-B) = min{ A'(A),\M"(B) }

& 1-(M)(A-B) = min{ 1-(A")° (A), 1-(M*)° (B)}

< (M) (A-B) < l-min{ 1-(M)°(A), 1-(A)° (B)}

< (M) (A-B) < max{ (M) (A), (W) (B)}

(i) A(AB) > min{ A*(A), \'(B) }
& 1=-(\)XAB) = min{ I-(W)° (A), I-(\*)° (B)}
< (W) (AB) < 1-min{ 1-(A*)° (A), 1-(V*)* (B)}
< ()" (AB) < max{(A")"(A), W) (B)}

(iii) N(A-B) < max{N(A), N(B) }
< 1=-()(A-B) < max{ 1-(A") (A), 1-(M)° (B)}
< (W) (A-B) =1-max{ 1-(A")" (A), 1-(M)° (B)}
< (W)(A-B) = min{ (M) (A), (A)°(B) }.

(iv) M(AB) < max{A'(A), A (B)}
< 1-()YAB) < max{ 1-(M)°(A), 1I-(M)° (B)}
= (A" (AB) > l-max{ I-(A")° (A), 1-(\")* (B)}
< (W) (AB) > min{ (A)* (A), (A)° (B) }.
Hence y°= {{ A, W)°(A), (W)(A))/Ae8} is an intuitionistic anti fuzzy HX subring of 3.

3.5 Definition
Lety = {{ A, A(A), X'(A) )/ for all Ae 8} be an intuitionistic fuzzy subset of a HX ring 9 . We
define the following “necessity” and “possibility” operations :
ODy={ (A NA), 1-MA)) / Aed}.
Owy={ (A 1-N(A),A(A))/ AeY}

3.6 Theorem

If v is an intuitionistic fuzzy HX subring of a HX ring 3 then [y is an intuitionistic fuzzy HX
subring of a HX ring 9.
Proof

Let Dy = {{ A, MA), M) (A))/ Ael}
To prove that [y is an intuitionistic fuzzy HX subring of 3.
Let y={{A,\(A),X(A))/Ae9} be a intuitionistic fuzzy HX subring of 3. We have
(1) M(A-B) > min{ A"(A), A'(B)},
(i1) M(AB) > min{A'(A), A"(B)},
(iii) N(A-B) < max{ A'(A), A'(B)},
(iv) N(AB) < max {A'(A), A'(B)}.
Now
() (') (A-B) = 1-(1*)A-B)
< 1-min{M(A), A"(B) }
= 1-min{ 1-(A") (A), 1-Q\")° (B)}
= max{ (\)° (A), W) (B)}
(i) W) (AB) = 1-(A")(AB)
< 1-min{A"(A), A"(B) }
= 1-min{ 1-(A")° (A), 1-(\")° (B)}
= max{ (M) (A), M)° (B)}
Hence ,
M(A-B) = min{A"(A),\'(B)}, AM(AB) > min{ A"'(A), A'(B)},
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(M) (A-B) < max{(A)°(A), (A)°(B)} and (A")" (AB) < max{ (\")" (A), (\")" (B)}.
Therefore Ly = {( A, M(A), (W) (A))/ Ae} is a intuitionistic fuzzy HX subring of 3.

3.7 Theorem
If v is an intuitionistic fuzzy HX subring of a HX ring 3 then Oy is an intuitionistic fuzzy HX subring

of a HX ring 9.
Proof

Let Oy = {{ A, (W) (A), N(A) )/ Ae8}
To prove that O is an intuitionistic fuzzy HX subring of 3.
Let yw={{ A, (A),X(A))/Ae8} be a intuitionistic fuzzy HX subring of 3. We have
@) M(A-B) > min{ A*(A), M'(B)},
(ii) M(AB) > min{ A'(A), \'(B)},
(iii) M(A-B) < max{A'(A), A'(B)},
(iv) M(AB) < max {A'(A), M'(B)}.

Now
(@) (W) (A-B) = 1-(M")A-B)
> 1-max{ A'(A), N'(B)}
= l-max{ I-(A")° (A), 1-(")" (B)}
= min{ (A)° (A), (A")° (B)}
(i) (W) (AB) = 1-(M)AB)
> 1-max{ A'(A), N'(B)}
= l-max{ I-(A")° (A), 1-(")" (B)}
= min{ (A)° (A), (\")° (B)}
Hence, A'(A-B) < max{M(A),A'(B)}, M(AB) < max {A'(A), A'(B)}.

()" (A-B) = min{ (A")(A), (A)° (B)} and (A")" (AB) > min{ (A")° (A), ()" (B)}.
Therefore, Oy = {{ A, (W) (A), N'(A) )/ Ae9} is a intuitionistic fuzzy HX subring of 3.

3.8 Theorem
An TFSy= {{ A, M(A), N (A) )/ Ae8} is an intuitionistic fuzzy HX subring of a HX ring 9 if and
only if the fuzzy subsets A*(A), (\')° (A) are fuzzy HX subring of a HX ring 9.
Proof
Let y={{A,M(A),\(A))/Ae9} be a intuitionistic fuzzy HX subring of 3. We have
(i) M(A-B) > min{ A(A), 2(B)},
(ii) M(AB) > min{ A*(A), \'(B)},
(i)  N(A-B) < max{ N(A), N(B)},

(iv)  AN(AB) < max {N(A),N(B)!.
Clearly, A"(A) is a fuzzy HX subring of 8 by (i) and (ii).
Now we have to show (\')° is a fuzzy HX subring of 3.
i W) (A-B) = 1-(" )(A-B)
> - max{ A(A) , N(B)}
= 1-max{ I-(A)° (A) , I-(1")° (B)}
= min { (M) (A), M)° (B)}
(M) (A-B) = min{ \')° (A), A)° (B)}
(i) (A")°(AB) = 1- (1" )(AB)
> 1- max{ A'(A) , N'(B)}
= 1-max{ 1-(A")° (A), I-(A")* (B)}
=min{ 1) (A), X)° (B)}
(") (AB) = min{(X)°(A), (X)* (B)}.

Thus ()M')° is a fuzzy HX subring of 3.
Conversely,
M(A) and (A")° (A) are fuzzy HX subring of a HX ring 3
To prove that w = {{ A, M'(A), A"(A) )/ A€3} be a intuitionistic fuzzy HX subring of 9.
Now we know that
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(W)*(A-B) = min{ \")° (A), (W) (B)}
I- (W )YA-B) > min{ 1- (A") (A), I- (\") (B)}.
1- (W Y(A-B) = 1-max{A"(A), A'(B)} implies
(M )A-B) <max{A'(A), \'(B)}
Also
(A")°(AB) = min{ (M) (A), (M) (B)}

1- (\")(AB) ; min{ 1- (A") (A), 1- (\") (B)}.
I- (M )(AB) =1-max{A(A),A'(B)} implies
(A )(AB) < max{A'(A), \'(B)}

Already we have
M(A-B) > min{A(A), \*B)}, A'(AB) > min{ A*(A), M(B)}.
Hence w={(A,M(A),A(A))/Aed} be a intuitionistic fuzzy HX subring of 3.

3.9 Theorem
An TFSy= {{ A, M(A),N(A) )/ Ae8} is an intuitionistic fuzzy HX subring of a HX ring 9 if and

only if the fuzzy subsets (A")° and (') are anti-fuzzy HX subring of a HX ring 9.
Proof
Let y={(A,N(A),\N(A))/Aed} be a intuitionistic fuzzy HX subring of 3. We have
(1) M(A-B) = min{ A*(A), M'(B)},
(i1) M(AB) = min{A(A), A (B)},
(iii) M(A-B) < max{\(A), AN (B)},
(iv) M(AB) < max { M'(A), M(B)}.

From (iii) and (iv) it is clear that (A") is an anti-fuzzy HX subring of 8.
Now

(M) (A-B) = 1- (W' )(A-B)
< 1-min{ A*(A), A(B) }
= I-min{ I-")° (A), I-(\")¢ (B)}
= max{ (") (A), A" (B)}
() (A-B) < max{ (M) (A), W) (B)}.
Also
(A" )° (AB) 1- (A" )(AB)

< 1-min{ 2*(A), A*B) }
= l-min{ I-(\)*(A), I-(M*)" (B)}
= max{(M)°(A), W) (B)}
(W) (AB) = max{ () (A), M) (B)}.
Hence, (\")° and (\) are anti-fuzzy HX subring of a HX ring 3.

Conversely,
(M )¢ and (W) are anti-fuzzy HX subring of a HX ring 9
To prove that y = {{ A, A*(A), A"(A) )/ A€3} be a intuitionistic fuzzy HX subring of 9.
It is clear that A'(A-B) < max{A(A),A'(B)} and
N(AB) < max{\(A), N(B)!.
Now
(M*)*(A-B) < max{ (A")"(A), (W) (B)}
1- V" )(A-B) = max{1-(\") (A), 1- (A") (B)}.
1- (A" )(A-B) = 1-min{ A"(A), \"(B)} implies
(A")H)(A-B) = min{ A"(A), A'(B)}.
Also
(M)°(AB) < max{ (A*)*(A), W) (B)}
1= (A" )(AB) = max{1-(") (A), 1- ") (B)}.
- (W )AB) = 1-min{ A*(A), \"(B)} implies
(V" )AB) > min{ A*(A), \'(B)}.
Thus  A"(A-B) > min{ \*(A),2*(B)},  A*(AB) > min{A*(A), \(B)!,
A(A-B) < max{ A'(A), V(B)} and A/(AB) < max { A'(A), \/(B)L.
Hence = {(A,NM(A),N(A))/ Aed} be a intuitionistic fuzzy HX subring of 3.
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3.10 Definition
Let 9, and 3, be any two HX rings. Then the function f: 3; — 3, is said to be a homomorphism if it
satisfies the following axioms:
i) flA+B) = f(A) + f(B) and
i) f(TAB) = f(A) f(B), for all A,B € 9.

3.11 Definition
Let 9, and 9, be any two HX rings. Then the function f: 8; — 9, is said to be an anti homomorphism
if it satisfies the following axioms:
i) flA+B) = f(B) + f(A) and
i) f(AB) = f(B) f(A), for all A,B € 9.

3.12 Definition

Let R; and R be any two rings. Let 9; <2 ®'-{¢} and 9, =2"*-{¢} be any two HX rings. Let A =

{ (X, ua(x), ya(x) ) /xe Ry } and B = { ( 'y, ap(y), Bs(y) ) / ye R, } be any two intuitionistic fuzzy sets on R,

and R, respectively. Let C= { (U, A5(U ), 62(U) )/Ue 9§ } and D= {(V, (V) , l//g(V) )/ Ve 9}

any two intuitionistic fuzzy sets in 9; and 3, resp. Let f be a function from 9, into 9, then the image of C on
3, under f'is defined as

maxL(U):Ue (V) (V) #
ngm:{ ey Ue LI 29

0 ,otherwise

min{0Z(U):U e £ N} £ (V) # ¢

1 ,otherwise

wg(V)={
and
Where 77 =f(A%) also Pre-image of D on 8, under f is defined as (ffl(ﬂg))(U)=77§(f(U)) ,

(S D)W =yh(fW))-

3.13 Theorem
Let Ry and R, be any two rings. Let A = { ( x, na(x), ya(X) )/ xe R, } and
B={(y, aB(y), BB(y) )/ ye R, } be any two intuitionistic fuzzy sets on R; and R, respectively.
LetC={ (U, 24U), .(U) )/ Ue 8 } andD={(V, ns(V) , wh(¥) )/ Ve 3} beany two intuitionistic

fuzzy sets in 3, and 9, resp. Let f be a onto homomorphism from 3, to 3,. If C be the intuitionistic fuzzy HX
subring of 9, then f(C) is a intuitionistic fuzzy HX subring of 9,
Proof.
Let C be the intuitionistic fuzzy HX subring of 3, then
()  AU-T) =min{ ZU),(T) |
@) AU = min{ AU),A4(T) }
i) OLU-T) < max { U)X (D)}
@) 6:UT) < max{ AU, AT |
To Prove that f(C) is an intuitionistic fuzzy HX subring of 3,
Let V=1(U), W =f(T) €9, , where U,Te9,.
Now ¢ [ FU)- f(T)] = [ f(U—T)] ( f is homomorphism )
= [U-T] ( f isonto)
> min { A (U), A (T}
> min {75 (fU)), n (1)}
Hence, pe[r@)-r()] 2 min{ my (S, my (f(D)) }
Again ne [ fU) f(T)] = ne [ f(UT)] ( f ishomomorphism )
= A8 [UT] ( f isonto)
min { 4 (U), 4 (1) }
> min { 7y (fU), 75 (f(T) }
Hence, 1, /W) f(I)] 2 min {773 (S, my (A(T) }

Now

[\
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vl fO)-F(T)] = wh[fU-T)] (fishomomorphism)
= @ [U-T] ( f isonto)
< max {0/.(U).04(T)}
= max {y (/). v (/(T))

Hence. /[ f(U)~f(T)] < max {yf(f(©) ., wi(/(T))

Also

AL FU)S(T)] = whilf@WT)] (fishomomorphism )

— Hg(UT) ( fis onto)
< max {0/.(U),04(T)}
= max {y(fU) . w5 (f(T))]

Hence, yALAUD] < max {y}(fU) , wh(f(T)]
Thus D = f(C) is an intuitionistic fuzzy HX subring of 3,

3.13 Theorem
Let R, and R, be any two rings. Let A = { ( X, pa(x), ya(x) )/ xe Ry } and
B = {(y, as(y), Bs(y) )/ ye R, } be any two intuitionistic fuzzy sets on R, and R, respectively.

Let C={ (U, A4 U), 6.(U) )/ Ue 9 yand D= { (V, na(V) , wh(V) )/ Ve 9, } be any two

intuitionistic fuzzy sets in 9y and 9, resp. Let f be an onto homomorphism from 9, to 3,. If D be the
intuitionistic fuzzy HX subring of 9, then f'(D) is a intuitionistic fuzzy HX subring of 9;.
Proof.

Let D be the intuitionistic fuzzy HX subring of 3, then
@) npv-wl = min {n5 ¥, 75 )}
@) mpVW] = min {55 V), 75 V) }
Gii)  yhlV=W] < max {y} (), yh )}
@) whrwl < max{y} (V) vh W)}
To Prove that £ (D) is a intuitionistic fuzzy HX subring of 9.
Let U,Te 9;and f(U)=V,f(T)=We 3,.
Now [ aIU-T) = n [f(U-T)]
= n% [f(U)-f(T)] (f is homomorphism )
> min { 775 (SO, 75 (f(T)) }
= min { [/~ (75))Q).L/ " (r)AD) |
Hence, [/ miWw-T1) = min{ L a1, [ i )T |

Also L G (UT) = i [fUD)]
= 2 [fW)f@)] (f is homomorphism )

> min {75 (), 75 (S(T) }
= min { [/ (75)] W) . [/ 50T }
Hence,  [/7(p)] (UT) = min { [/~ ()] U). [/ @) (D) )

again

vy Lf(U-T)]

wh [f(U)-f(@)] (f is homomorphism )
max { w} (f(U), wh(AT) }

max { [/ @I L/ w1 (D)}

max { [/~ DI L/ WD) |

[ wHIU-T)

Il A

IA

Hence, [/ (w/)I(U-T)
Also
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L' wHIUT) = ) [f(UT)]

wh [fO)f()] (f is homomorphism )
max { yh (fU), w} (f(T)}
max { [/ w)IU) L WHND) }

Hence,  f[w/HUD)] < max{/ wh)(©). /WD)
Therefore, f'(D) is a intuitionistic fuzzy HX subring of 9.

Al

3.14 Theorem
Let R; and R, be any two rings. Let A = { ( %, pa(x), ya(x) )/ xe R; } and
B={(y, as(y), Br(y) )/ ye R, } be any two intuitionistic fuzzy sets on R; and R, respectively.

Let C={ (U AWU), 6.(U) )/ Ue 9 }and D= {(V, ny(V) ., l//g(V) )/ Ve 9, } be any two

intuitionistic fuzzy sets in 3; and 3, resp. Let f be an onto anti-homomorphism from 9, to 3,. If C be the
intuitionistic fuzzy HX subring of 3; then f(C) is a intuitionistic fuzzy HX subring of 3,
Proof.

Let C be the intuitionistic fuzzy HX subring of 9, then
()  AU-T) = min { 2QU), Z(T)}
@) AUT) = min { U),A 1)}
i) ONU-T) < max { AH(U), AT |
)  OLUT) < max { AU), 4T }

To Prove that f(C) is an intuitionistic fuzzy HX subring of 3,
Let V=f(U), W =f(T) €9, , where U,Te9,.
Now ¢ [ fU)- f(T)] = [ f(T—U)] ( f is an anti homomorphism )

= 34 [T-U] ( fisonto)
min { A (T), A (U) }
min { A (U), A (T) }

> min {775 (f)). 75 (/ (D)}
Hence,  pa[fU)~/(T)] = min{ns (FO. 7% (F(T)}
Again g2 [fU) f(T)] = 7% [f@w)] (£ isan anti homomorphism )

= 2 [TU] ( fisonto)

min { 4 (7)., 22 (U) }
min { 4 (U), 2 (T) }

> min {7 (fO)). 75 (/(T)}
Hence,  ye[f) £(1)] = min {55 (fO). 75 (fT))}

Now

[\

[\

[\

v

wh [ f(T-U)] ( f isan anti homomorphism)
6. [T-U] ( fisonto)
max { 0(T),6.(U) |
max { 62.(U),0:(T) }
max { y(f(U) w5 (f(T) }
max { 5 (f©) . w5 (/D) |

wil fU)- f(T)]

IA

IA

Hence, y’[ f(U)-f(T)]
Also

IA

wh [ fU)f(T)] wh [ £(UT)] (fisan anti homomorphism )
= G.(UT) ( fisonto)

< max { 6.(U) , 64(T) }
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= max {y)(f©), yH(f(T)}
Hence , yaLAUD)] < max {yh(fU)), wh(f(T) |
Thus D = f(C) is an intuitionistic fuzzy HX subring of 3,

3.15 Theorem

Let R; and R, be any two rings. Let A = { ( %, pa(x), va(x) )/ xe R; } and
B={(y, as(y), Ps(y) )/ ye R, } be any two intuitionistic fuzzy sets on R; and R, respectively.

LetC={ (U, U), -(U) )/ Ue 8 } andD={ (V, pa), wh(¥) )/ Ve 9, } be any two intuitionistic

fuzzy sets in 9, and 3, resp. Let f be an onto anti- homomorphism from 8, to 9,. If D be the intuitionistic

fuzzy HX subring of 9, then f'(D) is a intuitionistic fuzzy HX subring of 9,
Proof.

Let D be the intuitionistic fuzzy HX subring of 3, then
@) mplV-wl = min {7 ), 75 0}
@) ngwl = min {75 (), 75 )}
i) yhV-w] < max {w} (V). wh (W)}
™ wprwl < max{y) V), ) (W)}
To Prove that £ (D) is a intuitionistic fuzzy HX subring of 9.
Let U, Te §;and flU)=V,f(T)=We 9,.
Now, [/ '@IU-T) = nj [fU-T)]
ne [f(D)-fW)] (f is ananti homomorphism )
min { 75 (f(T)), 75 (FQU)) }
min { 75 (fQU)), 75 (S(T))}
= min { [/~ (75 QLS r)AD) |
Hence, [f7'(np)] U -T) = min { [f™ m5)I1@). Lf ™ ()N }
Also [/ @] UT) = n5 [fUD)]
= 2 (M) fW)] (fisananti homomorphism)
> min {n; (f(T), 75 (f©) }
> min {7} (SO, 75 (S(T) }
= min { [/ @O, Lf 05D }
Hence, LA @] UT) = min { [ Grg)] (O), L )] (1) }

\%

\%

again

[ whHIU-T)

wh [f(U-T)]

wh [f(T)-f@W)] (T isan antihomomorphism )
max { y} (/ (D), v} (fU)) }

max { w) (fU), wh (f(T)) }

max { [/ @I L/ w1 (D)}

max { [f~' DI L/ WD) |

AN IN

Hence, [/ (w/)I(U-T)
Also

IA

L/ (wpIUT)

vy L/ (U]
w’ [f(T)f@W)] (f isan anti homomorphism )

max { y} (f (D), w5 (FO)}
< max {yf (f (), v (f(T) }
= max { [/ @)W @)D }

IA
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Hence,  riw/HUD)] < max{ W),/ WD)}
Therefore, 1(D) is a intuitionistic fuzzy HX subring of 9.

IV.  Conclusion
In this paper we introduce the concept of intuitionistic fuzzy HX ring and discuss the basic results on

intuitionistic HX subring. Further investigation may be in intuitionistic fuzzy HX ideals on HX ring. which will
give a new horizon in the further study.
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