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1. Introduction

After the introduction of fuzzy sets by L.A.Zadeh [18],
several researchers explored on the generalization of the con-
cept of fuzzy sets. The concept of intuitionistic fuzzy subset
was introduced by K.T.Atanassov [3, 4], as a generalization
of the notion of fuzzy set. The concepts of (A4, u)-fuzzy sub-
rings and (A, it)-fuzzy ideals was introduced by Bingxue Yao
[17]. In this paper, we introduce the concept of intuition-
istic (A, u)-fuzzy subrings of a ring and established some
results. Throughout this article, we will always assume that
0<A<u<l.

2. Preliminaries

Definition 2.1. Ler X be a non—empty set. A fuzzy subset A
of X is a function A : X — [0,1].

Definition 2.2. The union of two fuzzy subsets A and B of

a set X, denoted by (AUB)(x) = max{A(x),B(x)}, for all
xeX.

Definition 2.3. The intersection of two fuzzy subsets A and B
of a set X, denoted by (ANB)(x) = min{A(x),B(x)}, for all
xeX.

Definition 2.4. Let R be a subring. A fuzzy subset A of R
is said to be a (A,l)-fuzzy subring of R if it satisfies the
following conditions:

(i) A(x+y) VA =min{A(x),A(y)} A1,
(i) A(~x)VA > A(x) AL,
(iii) A(xy) VA > min{A(x),A(y)} AU, for all x and y in R

Definition 2.5. Let R be a subring. A fuzzy subset A of R is
said to be an (A, ) anti-fuzzy subring of R if it satisfies the
following conditions:

(i) A(x+y)Ap <max{A(x),A(y)} V4,
(i) A(~x)Ap < A(x) VA,
(iii) A(xy) A u < max{A(x),A(y)} VA, forall x and y in R.

Definition 2.6. [3, 4] An intuitionistic fuzzy subset (IFS) A in

X is defined as an object of the form A = {{x, s (x), va(x)) /x €
X}, where tp : X — [0,1] and v4 : X — [0, 1] define the de-
gree of membership and the degree of non-membership of
the element x € X respectively and for every x € X satisfying

0<pa(x)+valx)<l.

Example 2.7. Ler X = {a,b,c} be a set. Then
A ={(a,0.62,0.24), (b,0.34,0.61),(c,0.28,0.44) } is an in-
tuitionistic fuzzy subset of X.
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Definition 2.8. If Ai s a intuitionistic fuzzy subset of X, then ~ Definition 2.14. Let (R,+,-)and (R',+,-) be any two sub-
the complement of A, denoted A° is the intuitionistic fuzzy set  rings. Let f : R — R’ be any function and A be an intu-
of X, given by A°(x) = {< x,va(x), s (x) > /x € X}, for all  itionistic fuzzy subring in R, V be an intuitionistic fuzzy
xeX. subring in f(R) =R, defined by py(y) = sup pa(x) and
xef(y)
Example 2.9. Let A = {(a,0.8,0.1),(b,0.7,0.2),(c,0.5,0.3)} vy (y) = inf v (x), forall xinR and y in R'. Then A is
xef~1(y)

is a fuzzy subset of X = {a,b,c}. The complement of A is
A° = {(a,0.1,0.8), (b,0.2,0.7), (c,0.3,0.5)}. called a preimage of V under f and is denoted by f~'(V).

. o Definition 2.15. Let A be an intuitionistic (A, [L)-fuzzy sub-
Definition 2.10. Let A and B be any two intuitionistic (A, 1)- ring of a ring (R, +,-) and a in R. Then the pseudo intuitionis-

fuzzy subsets of a set X. We define the following operations: tic (A, 1)-fuzzy coset (aA)? is defined by ((app)?)(x) VA =
) AN pla)iua (x) v A and ((@vy)?) () At = pla)va(x) AR for ev-
ery x in R and for some p in P.

= bl i bl /\ bl ) \/l )
(e mindpia (o), Hp(x)} At max{va(), vs ()} v A0} 3. Properties of intuitionistic (1, u)-fuzzy
forallx€X. subrings of a ring

(i) AUB

= {{x, max{pa (x), pp(x) } V A, min{va(x), va(x)} A )},

forallx e X. Proof. Let A and B be any two intuitionistic (A, it )-fuzzy sub-
rings of aring R and x andy in R. Let A = {x, s (x), va(x))/x €
(iii) OA = {{x,ua(x) VA, (1 —pa(x)) A ) /x € X}, forall ~ R}and B={(x,up(x),vp(x))/x € R} and alsoletC=ANB =

Theorem 3.1. Intersection of any two intuitionistic (A, 1)-
fuzzy subring of a ring R is a intuitionistic (A, lL)-fuzzy sub-
ring of R.

xinX. {(x, e (x), ve(x))/x € R}, where min{uy (x), up(x)} A p =
Uc(x) and max{v4(x), vg(x)} VA = ve(x). Now,
(iv) <>A. :X{<x, (I=va(x) VA, va(x)Au) /x € X}, forall pe(x—y) VA
s = min{py (x ). tp(x =)} VA
Definition 2.11. Let R be a subring. An intuitionistic fuzzy > min{min{pta (x), ta (y) }, min{pip (x), up(y) } } A p
subset A of R is said to be an intuitionistic (A, L)-fuzzy subring = min{min{ 4 (x), g (x)} A i, min{ s (y), s (y)} At}
of R if it satisfies the following conditions: = min{pc(x), ve(y)} A .
(i) ta(x—y) VA >min{pa(x), ua(y)} A, Therefore, pc(x—y) VA > min{uc(x), ve(y)} Au, for all x and y
in R. And,
(ii) pa(xy) VA = min{u (x), ua(y) } A1, L (xy) V A
(i) va(x—y) Ap < max{va(x), va(r)} V2, ~mintiia (), ka(@)} v A
> min{min{u4 (x), 4 (y) }, min{pp (x), up(y)} A
(iv) VA(xy) A <max{va(x),va(y)} VA, forall x and y in = min{min{ s (x), s (x)} A, min{pa (v), s (y)} A}
= min{pc(x), pe(y)} Al

Definition 2.12. Ler A and B be intuitionistic (A, )-fuzzy ~ Therefore, pc(xy) VA > min{uc(x), tc(y)} A p, for all x and y in
subsets of sets G and H, respectively. The product of A and B, ~ R- Now,
denoted by A X B, is defined as A x B Ve(x—y)Au
— max{v (¥ — ), va(x —y)} A
), va ()} max{va(x), va(5) }} v A

forall x in G and y in H}, where = max{max{v4(x), vg(x)} VA, max{va(y),vg(y)} VA}

— max{ve(x), ve(»)} V4.
Therefore, ve(x —y) A < max{vc(x),ve(y)} VA, for all x and y

= {{(x,9); taxB(x,y) VA, Vaxp(x,y) Alt) /

< max{max{ V4 (x

Paxp(x,y) VA =min{pa(x), up(y)} A 1

and Voxp(x,y) At = max{v(x),vg(y)} VA. in R. And,
Ve (xy) A
Definition 2.13. Let A be an intuitionistic (A, [t)-fuzzy subset = max{va(xy), vs(xy)} A
in a set S, the strongest intuitionistic fuzzy relation on S, that is < max{max{vs (x), va(»)}, max{vs(x), vg(») }} V A
a intuitionistic fuzzy relation on A is V given by py (x,y) VA =
min{4ta (x), ta(y) } A ft and vy (x.) A = max {v (x), va(3) }V — maxtmaxtua (). YA maxtua 0. b}V A)
A, forallxandyin S. = max{vc(x),ve(y)} V
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Therefore, ve(xy) Au < max{ve(x),ve(y)} VA, forall xand y in R.
Therefore C is an intuitionistic (A, it)-fuzzy subring of R. Hence the
intersection of any two intuitionistic (A, ut)-fuzzy subrings of a ring
R is an intuitionistic (A, it)-fuzzy subring of R.

O

Theorem 3.2. The intersection of a family of intuitionistic
(A, )-fuzzy subrings of ring R is an intuitionistic (A, WL )-fuzzy
subring of R.

Proof. Let {V; :i € I} be a family of intuitionistic (A, u)-
fuzzy subrings of a ring R and let A = N;¢/V;. Letx and y in
R. Then,

Hx=y)va

= %g;fyvi(xfy) VA

= infmin{py, (x), by ()} A 1

= mm{?ellf‘uv" (x), lilellf.uv,- A
= min{ua (x), ua(y) } A L.

Therefore, pa(x—y) VA > min{pa(x), ua(y)} A, for all x
and y in R. And,

pa(xy) VA
= infpy, (xy) V4

= infmin{py, (x), by, ()} A 1
= mm{z_rellf,uvi (x), %rellfliv,- WAL
= min{ua (x), ua(y) } A L.

Therefore, pia (xy) VA > min{pa (x), ua(y)} A, for all x and
yin R. Now,

Va(x—y)Au

=sup Wy, (x—y) Al
il

< supmax{vy, (x), w;(y)} V4
i€l

= max{sup vy, (x),sup vy, (y)} V4
icl i€l

=max{va(x),va(y)} VA.

Therefore, v4(x —y) A v <max{va(x),va(y)} V4, for all x
and y in R. And,

Va(xy) A
= sup vy, (xy) A
i€l
< supmax{ vy, (x), v, (y)} VA
iel
= max{sup vy, (x),sup vy;(y) } V A
icl i€l
=max{va(x),va(y)} VA.

Therefore, v4 (xy A it < max{vs(x),va(y)} VA, for all x and
yin R. That is, A is an intuitionistic (A, ut)-fuzzy subring of
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aring R. Hence, the intersection of a family of intuitionistic
(A, u)-fuzzy subrings of R is an intuitionistic (A, u)-fuzzy
subring of R. O

Theorem 3.3. If A and B are any two intuitionistic (A, 1L)-
fuzzy subrings of the rings Ry and R, respectively, then A X B
is an intuitionistic (A, |1)-fuzzy subring of R| X R;.

Proof. Let A and B be two intuitionistic (A, it )-fuzzy subrings
of the rings R and R, respectively. Let x| and x; be in R,y
and y; be in R;. Then (x,y;) and (x,y;) are in R; X R;.
Now,

Paxp[(x1,y1) — (x2,52)] VA
= taxp(x1 —x2,y1 —y2) V4
= min{pu (x1 —x2), up(y1 —y2)} VA,
> min{min{ s (x1), tta (x2)}
A w,min{ug(y1), up(y2) } A}
= min{min{ s (x1), us(y1)}
A p,min{pia (x2), u(y2) } A}
= min{faxp(x1,1), MaxB(X2,¥2) } A L.

Therefore,

paxp[(x1,y1) — (x2,y2)] VA
> min{taxp(x1,51), Haxp(x2,52) } A L.

Also,

Paxp[(x1,51)(x2,y2)] V4

= UaxB(X1x2,y1y2) V 4

= min{ps (x1x2), up(y1y2)} V4

> min{min{ 4 (x1), ta(x2)}
Ap,min{pg(yr), u(y2)} A}

= min{min{ s (x1), ug(y1)}
A p,min{pa(x2), up(y2)} A}

= min{paxp(x1,y1), MaxB(x2,¥2)} A l.

Therefore,

Paxp[(x1,51)(x2,y2)] V4
> min{axp(x1,y1), Maxp(x2,y2) } A L.

Now,

Vasg[(x1,51) — (x2,32)] A

= Vaxp(X1 —X2,y1 —y2) A l4

=max{Vva(x1 —x2),vp(y1 —y2)} A UL

< max{max{va(x1),va(x2)} VA,
max{vg(y1),vs(y2)} VA

= max{max{va(x1),ve(y1)} VA,
max{va(x2),vg(y2)} VA}

= max{Vaxp(x1,y1), Vaxg(x2,y2) } VA.
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Therefore,

Vaxp[(x1,y1) = (x2,y2)| A 1t
< max{Vaxp(x1,1), Vaxp(x2,y2) } V A.

Also,

Vasg[(x1,31) (2, 32)] A 1L

= VaxB(X1%2,y1y2) A [

=max{vs(x1x2),Vs(y1y2)} A L

< max{max{va(x1),va(x2)} V4,
max{vs(y1),vg(y2)} VA}

= max{max{ s (x1),vg(y1)} VA,
max{Vva(x2),vg(y2)} VA

= max{Vaxp(x1,y1), Vaxp(x2,y2) } VA.

Therefore,

Vaxs[(x1,y1) (%2, 32)] A
< max{Vaxg(x1,y1),Vaxa(x2,y2)} VA.

Hence A x B is an intuitionistic (A, it)-fuzzy subring of ring
of Ri X R». O

Theorem 3.4. Let A be an intuitionistic (A, lL)-fuzzy subset of
a subring R and V be the strongest intuitionistic (A, l)-fuzzy
relation of R. Then A is an intuitionistic (A, lL)-fuzzy subring
of R if and only if V is an intuitionistic (A, L )-fuzzy subring
of R X R.

Proof. Suppose that A is an intuitionistic (4, it )-fuzzy subring
of aring R. Then for any x = (x,x;) and y = (y1,y») are in
R x R. We have,

Uy(x—y)va

= My [(x1,%2) = (v1,32)] VA

= Uy (x1 —y1,x2 —y2) VA

= min{fia(x1 —y1), fa(x2 —y2) } VA

> min{min{a (x1), 1a(y1)},
min{pa (x2), ta(y2) }} A 1

= min{min{ 4 (x1), ta(x2) A U,
min{t (y1), da(y2) } AL}

= min{pty (x1,%2), tv (y1,32) } A |t

= min{py (x), ty ()} A 1.

Therefore,

pv(x—y) VA
> min{py (x), v (y) } A1,

for all x and y in R X R. And,

ty (xy) VA

= uv [(x1,%2) (v1,32)] V4

= uy (x1y1,%2y2) VA

= min{p4 (x1y1), Ha (x2y2) } VA

> min{min{ia (x1), ta (y1) }, min{pta (x2), pa (v2) }} A pt

= min{min{ s (x1), tta (x2) } A g, min{ g (y1), a (y2) } AL}
= min{fy (x1,%2), tv (y1,¥2) } A

= min{uy (x), ty (y)} A 4.

Therefore,

fy (xy) V A = min{y (x), by (3)} A R,
for all x and y in R x R. We have,

Wix—y) Al

= w[(x,x2) = )] Au

=wx —yL,x2—y2) Al

=max{Va(x1 —y1),Va(x2 —y2) } A1t

< max{max{Vva(x1),va(y1)}, max{va(x2),va(y2) }} VA

= max{max{V4(x1),va(x2)} VA, max{va(y1),va(y2)} VA}
= max{vy (x1,x2), W (y1,2)} VA

=max{vy (x),w(y)}VA.

Therefore,

vy (x—y) A <max{vy (x), v (y)} VA,
for all x and y in R x R. And,

vy (xy) A

= vy [(x1,x2) (1, y2)] A

= vy (x1y1,%0y2) A L4

= max{Va(x1y1), va(x2y2)}

< max{max{Vv4(x1),va(y1)},max{va(x2),va(y2)}} VA

= max{max{Va(x1),va(x2)} VA, max{va(y1),va(y2)} VA}
= max{vy (x1,%2), W (y1,2)} VA

=max{vy (x),w(y)} VA.

Therefore,

vy () A < max{vy (x), v (y)} V A,

for all x and y in R x R. This proves that V is an intuitionistic (A, t)-
fuzzy subring of R X R.

Conversely assume that V is an intuitionistic (A, 1 )-fuzzy sub-
ring of R X R, then for any x = (x1,x2) and y = (y,y2) are in R X R,
we have

min{fis (x1 —y1), a(x2 = y2)} VA

=y (x1 —y1,x2—y2) VA

= pv[(x1,x2) = (y1,32)] VA

=y (x—y) VA

> min{py (x), v () } A1

= min{uy (x1,x2), v (v1,52) } A

= min{min{py (x1), a(x2) } A,
min{pa (y1), Ha(y2)} A1}



If
pa(x1 —y1) VA
Spa(x =y2) VA, ua(xp) VA
Spa(x2) VA pa(yr) VA
<pa(y2) VA,

we get,

Ha(xp —y1) VA > min{ua (x1), pa(y1) } AL,

for all x; and y; in R. And,

min{pa (x1y1), la (x2y2) } V A

= Uy (x1y1,%2y2) VA

=ty [(x1,22)(y1,2)] VA

= py (xy) VA

> min{py (x), iy (y)} Apt

= min{py (x1,x2), by (y1,y2)} A 1t

= min{min{ g4 (x1), pta (2) } A 1,
min{pta (y1), Ha(y2)} A1}

If
Ha(xiy1) Ap
< pa(x2y2) A, HA(x1) A pt
< (o) A, pa(yr) Al
<ua(m) Al

we get

ta(x1yr) VA > min{pa (x1), ua (1)} A,
for all x; and y;in R. We have

max{Vva(x; —y1),valxa —y2)} Al

=V (x1 —y1,02 —y2) AL

= w(x1,x2) = (yi,y2)] A p

=wx—y)Au

< max{vy (x), w(y)} V24

= max{vy (x1,%2), v (y1,y2)} VA

= max{max{va(x1),va(x2)} VA,
max{va(y1),va(y2)} VA}.

If
VA(xi =y A
> Va2 —y2) AL, Va(xy) Al
> va(x2) A, va(yr) Al
>va(y2) A1,

we get,

Va(xr —y1) Ap <max{va(x1),va(y1)} VA,
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for all x; and y; in R. And,

max{va (x1y1), Va(x2y2) } A 1t

=y (x1y1,X252) A

= vy [(x1,%2) (V1,32)] A

=w(xy)Au

< max{vy (x),w(y)} VA

= max{vy(x1,%),w(y1,y2)} VA

= max{max{vs(x1),va(x2)} VA,
max{Vva(y1),va(y2)} VA}.

If
va(xiyr) Au
> Va(x2y2) A, Va(x1) A
> Va(x) A, va(yr) A
Z VA(YZ)/\/J’

we get

va(xiyr) A < max{va(x1),va(y1)} VA4,

for all x| and y; in R. Therefore A is an intuitionistic (A, it)-fuzzy
subring of R. O

Theorem 3.5. If A is an intuitionistic (A, l1)- fuzzy subring
of a ring (R,+,-), then DA is an intuitionistic (A, L)- fuzzy
subring of R.

Proof. Let A be an intuitionistic (A, it)- fuzzy subring of a
ring R. Consider A = {(x, tta(x), va(x))}, for all x in R, we
take A = B = {(x, up(x), vp(x))}, where

1B(x) = pa(x), va(x) = 1 — pa(x).

Clearly, ug(x—y) VA > min{ug(x), us(y)} A u, for all x and
yin R and pg(xy) VA > min{up(x), up(y)} A u, for all x and
y in R. Since A is an intuitionistic (A, t)- fuzzy subring of
R, we have s (x—y) VA > min{us (x), ua(y)} A, for all x
and y in R, which implies that

(1=vg(x—=y)) VA = min{(1-vp(x)), (1-v5(y))} A1,
which implies that

vp(x—y) A
< {1-min{(1=v5(x), (1-Vs(3)) }} V A
= max{vg(x),vp(y)} VA.

Therefore,
va(x—y) A < max{vg(x),vs(y)} V4,
for all x and y in R. And
pa(xy) VA = min{ s (x), ua(v) } A 1,

for all x and y in R, which implies that

(1-vp(xy)) VA = min{(1-vp(x)), (1-vp(y))} A p

87 X
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which implies that

ve(xy) Al
< {1-min{(1-vp(x)), (1-va(y))} } VA

= max{vg(x),vp(y)} VA.

Therefore,

ve(y)} V4,

ve(xy) At < max{vg(x),

for all x and y in R. Hence B = [JA is an intuitionistic (A, u)-

fuzzy subring of a ring R.
O

Remark 3.6. The converse of the above theorem is not true.
It is shown by the following example:

Consider the subring Zs = {0,1,2,3,4} with addition
modulo 5 and multiplication modulo 5 operations. Then
A=1{(0,0.8,0.2),(1,0.6,0.1),(2,0.6,0.3),(3,0.5,0.3),
(4,0.5,0.4)} is not an intuitionistic (0.3,0.7 )-fuzzy subring of
Zs,but [JA =
(4,0.5,0.5)} is an intuitionistic ( 0.3, 0.7 )-fuzzy subring of
Zs.

Theorem 3.7. If A is an intuitionistic (A, L)- fuzzy subring
of a ring (R,+,-), then oA is an intuitionistic (A,l)- fuzzy
subring of R.

Proof. Let A be an intuitionistic (A, ut)- fuzzy subring of a
ring R. ThatisA = {(x Ua(x),va(x))}, forall xin R. Let oA =

B = {(r (), vs(x))}, where pp(x) = 1 — v (x), vg(x) =

Va(x). Clearly, VB(x y) A < max{vg(x),vg(y)} VA4, for
all x and y in R and vg(xy) A ¢ < max{vg(x),ve(y)} VA,
for all x and y in R. Since A is an intuitionistic (A, ut)— fuzzy
subring of R, we have V4 (x—y) AL <max{va(x),va(y)} VA,
for all x and y in R, which implies that

{1-up(x —y)} A p < max{(1-pp(x)), (1-pz(y))} V4,

which implies that

pa(x—y) VA
> {1-max{(1 —pp(x)), (1 —us(y))} Ap}
= min{pp(x), up(y)} A K.

Therefore,

pp(x—y) VA > min{up(x), up(y)} A,

for all x and y in R. And

M}Vva,

va(xy) A < max{va(x), va

for all x and y in R, which implies that

{1-up(xy)} A
< max{(1 - up(x)), (1-uz(y))} V4,

{(0,0.8,0.2), (1,0.6,0.4) , (2,0.6,0.4), (3,0.5,0.5)

which implies that

1B(xy) V A
> {1-max{(1-pp(x)), (1-up(y)) } A
= min{up(x), up(y)} A .

Therefore,

)} A,

for all x and y in R. Hence B = ¢A is an intuitionistic (A4, 1)-
fuzzy subring of a ring R. O

up(xy) VA > min{up(x), up

Remark 3.8. The converse of the above theorem is not true.
It is shown by the following example:

Consider the subring Zs = {0,1,2,3,4} with addition
modulo 5 and multiplication modulo 5 operations. Then A =

{(0,0.4,0.2),(1,0.5,0.3),(2,0.6,0.4), (3,0.5,0.3), (4,0.6,0.4) }

is not an intuitionistic (0.3,0.8 )-fuzzy subring of Zs, but ©A =

{(0,0.8,0.2),(1,0.7,0.3),(2,0.6,0.4) , (3,0.7,0.3), (4,0.6,0.4) }

1s an intuitionistic ( 0.3 , 0.8 )-fuzzy subring of Zs.
In the following Theorem o is the composition
operation of functions:

Theorem 3.9. Let A be an intuitionistic (A, L)- fuzzy subring
of a ring H and f is an isomorphism from a subring R onto
H. Then Ao f is an intuitionistic (A, L)- fuzzy subring of R.

Proof. Letxandy in R and A be an intuitionistic (A, u)-fuzzy
subring of a ring H. Then we have,

(Hao f)(x=y)V
=a(fx=y)V
= Ha(f(x) = f(y)) VA

> min{ s (f(x)), ta(f ()} A 1t

> min{(pa o f) () AL, (a0 f)(y) ARS,

which implies that

,1
)

(Hao f)(x—y) VA
> min{(ts 0 f)(x), (a0 f)(y) Au}.

And

which implies that

(Bao f)(xy) VA
> min{(fa o f)(x), (Ha o f)(¥)} A L.
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Then we have,

(Vaof)(x=y)Au

=Valf(x=y))A

=Valf(x) =Sy ))

< max{va(f(x)),v. ( )}V A

< max{(vao f)(x),(Vao f)(¥)} VA,

which implies that

(Vaof)(x—y) Ap
< max{(vao f)(¥), (vao £) ()} VA,

And

) Va(F(¥)} VA
(

< max{(va o f)(x),(Vao S) )} VA,

which implies that

(vao f) () A
< max{ (va o f)(x), (va o £)(3)} V.

Therefore (A o f) is an intuitionistic (A, it)- fuzzy subring of
aring R. O

Theorem 3.10. Let A be an intuitionistic (A, L)- fuzzy sub-
ring of a ring H and f is an anti-isomorphism from a subring
R onto H. Then Ao f is an intuitionistic (A, L)- fuzzy subring
of R.

Proof. Letxand y in R and A be an intuitionistic (A, u)-fuzzy
subring of a ring H. Then we have,

(Hao f)(x—=y)V

= pa(flx—y)V /1

= pa(f(y) - f( A%

> min{ia(f ))u( G)IAp

> min{(fa 0 f)(x), (a0 f)(¥)} A,

which implies that

(a0 f)(x=y) VA
> min{ (ks 0 f)(x), (fa © f)(¥)} A .

And

(a0 f)(xy)V A

= ba(f () VA

= Ha(f(¥)f(x)) VA

= min{pia (f(x)), ua(F(¥))} A 1t

> min{ (s © f)(x), (a0 f) (V) } AR,

which implies that

(Hao f)lxy) VA
> min{ (1s 0 f)(x), (Ha © f) (¥)} AR

Then we have,

(vaof)(x—y)Ap
=va(flx—y)) Ap
=Vva(f(y) = f(x)) A

< max{va(f(x)),va(f(»)} V24
<max{(vao f)(x),(vao f)(»)} VA,

which implies that

(vaof)(x—y)Ap
< max{(vao f)(x),(vao f)(y)}VA.

And

(Vao f)(xy) A

= Va(flxy ))

=valf»)f (X))Au

< max{va(f(x)),va(f(y))} V2

< max{(vao f)(x),(Vao f)(¥)} VA,

which implies that

(vao f) () Ak
< max{ (v o £)(x), (va o £) ()} VA.

Therefore A o f is an intuitionistic (A, it)-fuzzy subring of a
ring R. O

Theorem 3.11. Let A be an intuitionistic (A, |L)- fuzzy sub-
ring of a ring (R,+,-), then the pseudo intuitionistic (A,L)-
Suzzy coset (aA)P is an intuitionistic (A, W)- fuzzy subring of
a ring R, for every a in R.

Proof. Let A be an intuitionistic (A, )- fuzzy subring of a
ring R. For every x and y in R, we have,

((apa)”)(x—y) VA

=pl@)ua(x—y) V2

> p(a)min{(pa(x), ua(y)} A 1t

= min{p(a)pa(x), p(a)a(y) } A 1t

= min{((apa)”)(x), ((ama)”)(y)} A 1.

Therefore,

((apa)”)(x—y) VA
> min{ ((apa)”)(x), ((apa)?) ()} A .
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Now,

((apa)?)(xy) v A

= pla)pa(xy) vV A

> p(a)min{ i (x), ta(y) } A u

= min{p(a)ua(x), p(a)ua(y)} A

= min{((apa)”)(x), ((apa)”)(y)} A .

Therefore,

((aa)?) (xy) v A
> min{((apa)”)(x), ((apia)”) ()} A

For every x and y in R, we have,

((ava)?)(x=y) A
=pla)ua(x—y) Al

< p(a)max{(va(x),va(y)} VA

= max{p(a)va(x),p(a)va(y)} VA

= max{((ava)’)(x), ((ava)”)(y)} VA.

Therefore,

((ava)’)(x=y) Ap
< max{((ava)”)(x); ((ava)”) ()} V4.

Now,

((ava)p)(xy) A

= pla)va(xy) A

< pa)max{va(x),va(y)} VA

= max{p(a)va(x),p(a)va(y)} V21

= max{((ava)”)(x), ((ava)”)(y)} VA.

Therefore,

((ava)?)(x) A
< max{ ((ava)?) (), ((ava)?) ()} V .

Hence (aA)? is an intuitionistic (A, it )-fuzzy subring of a ring
R. O
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