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Rough Intuitionistic Fuzzy ldeals in a Ring

G. Senthil Kumar, V. Selvan

Abstract— In this paper basic notion of rough intuitionistic fuzzy set in rings are given and some of its basic properties are discussed. We introduce the
notion of rough intuitionistic fuzzy ideal (prime ideal) in a ring and we discuss the relationship between upper (lower) rough prime ideal and upper (lower)

approximations of their homomorphic images.

Index Terms— intuitionistic fuzzy set, rough set, intuitionistic fuzzy ideal, rough intuitionistic fuzzy prime ideal.

1 INTRODUCTION

he theory of fuzzy sets was ntroduced by Zadeh [22] in

1965 as an attempt to study the vagueness and uncertaini-

ty in real world problems. A.Rosenfeld [16] applied the

notion of fuzzy sets and introduced the notion of fuzzy sub-

groups in groups. Since then various classical algebraic sys-
tems have been fuzzified.

The theory of rough sets introduced by Z.Pawlak [14] in
1982 is another independent method to deal the vagueness
and uncertainty. Z.Pawlak used equivalence classes in a set as
the building blocks for the construction of lower and upper
approximations of a set.

R.Biswas and S.Nanda [5] introduced the concept of lower
and upper approximation of a subgroup of a group. N.Kuroki
[12] gave the notion of rough ideal in a semigroup. The con-
cept of rough group was also considered by N.Kuroki and
J.N.Moderson [13]. B.Davvaz [6] has introduced roughness in
rings. O.Kazanci and B.Davvaz [10] introduced the notion of
rough prime ideals and rough primary ideals in rings. The
authors V.Selvan and G.Senthil Kumar [17, 18] have studied
the lower and upper approximations of ideals and fuzzy
idealsina semiring.

As a generalization of fuzzy sets, the concept of intuitionis-
tic fuzzy set was introduced by K.T.Atanassov in [1]. R.Biswas
[4] used the concept of intuitionistic fuzzy set to the theory of
groups and studied the intuitionistic fuzzy subgroups of a
group. The concept of intuitionistic fuzzy R-subgroup of a
near ring was given by Y.H.Yon, Y.B.Jun and K.H.Kim [21].
The concept of (a,ﬂ)-cut of intuitionistic fuzzy ideals in a
ring was given by D.K.Basnet [3]. The notion of rough intui-
tionistic fuzzy ideal in a semi group was given by J.Gosh and
T.K.Samanta [9].
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In this paper, in section 3 we prove that any intuitionistic
fuzzy subring (ideal) of a ring is an upper (lower) approxima-
tion intuitionistic fuzzy subring (ideal) of the ring.

In section 4 of this paper, we introduce the rough intuitio-
nistic fuzzy prime ideal of a ring. Also we discuss the relation-
ship between upper and lower intuitionistic fuzzy ideals
(prime ideals) and the upper and lower approximation of their
homomorphic images.

2 PRELIMINARIES
Definition 2.1 [14] Let (U,0) be an approximation space, where

U is the non-empty universe, 6 is an equivalence relation and let
X be any non-empty subset of U . Then the sets

0.(X)={xeU| [x],c X} and

0 (X)={xeU| [x],n X = 4|
are respectively called the lower approximation and upper approx-
imation of the set X with respect to 0, where [x]g denotes the
equivalence class containing the element x € X with respect to 6.
Xis called 0 - definable if 6,(X)=6 (X).If 6.(X)=6 (X)
then X is called rough set with respect to 6.

Definition 2.2 [1] An intuitionistic fuzzy set Ain a non-empty
i object having the  form
A :{< X, (x),ﬂA(x) >‘ X eX}, where  the  functions
u,: X —>[0,1] and A,: X —>[0,1] denote the degree of mem-
bership and degree of non-membership of the element x € X to A
, respectively and satisfy 0 S,uA(x)+lA(x) <1 forall xeX.
The family of all intuitionistic fuzzy set in X is denoted by
IFS(X).
An intuitionistic fuzzy set
A={<x,yA(x),/1A(x)>‘ xeX} in X can be identified to an

set X is an

ordered pair (,uA,ZA) in I*xI*. For the sake of simplicity, we

IJSER © 2012
http://www.ijser.org




International Journal of Scientific & Engineering Research Volume 3, Issue 8, August-2012 2

ISSN 2229-5518

shall  use  the  symbol A:(yA,AA) the  IFS

A={<x,,uA(x),/1A(x)>‘ xeX},

for

Definition 2.3 [1] If A :(ﬂA,/iA ) and B :(,uB,/lB) are any two

IFSin X, then

(i) AcB ifandonlylf,uA(x)SyB(x)und EA(x)ZﬂB(x),

forall xeX.

(i) A=B ifand only if u,(x)=p,(x) and 2,(x)=4,(x),

forall xeX.

(iii) AC:(AA,,uA)

(i) ANB=( g1, " gy, A, U4, ), (21, O py)(x)
:,uA(x)/\,uB(x) and (AAUAB)(x):/IA(x)vﬂB(x),
forall xeX.

(v)AuBz(,uAu,uB,/lAm/iB), (/JAu,uB)(x)
:,uA(x)v,uB(x) and (AAmlB)(x):/IA(x)/\ﬂB(x),
forall xeX.

where

where

Throughout this paper R denotes a ring.

Definition 2.4 [2] Let A :(,uA,/IA ) and B= ( My A ) are any two
IFS of R. Then their product A.B is defined by
A'B:(IUA "uB’/lA 'AB )'

where (yA-,uB)(x)z v [#A(V)A”B(Z)J

x=yz

and (ﬂA-ﬂB)(x):xixyz[ﬂA(y)vﬂB(z)],forall xeR.

Definition 2.5 [2] Let A=(,,A, ) and B=( 1,2

B
IFS of R. Then their sum A+ B is defined by
A+B=(p, +py, A, +4,)

where (,uA+,uB)(x)= v [yA(y)/\,uB(z)J

x=y+z

and (ﬂA+/IB)(x): A [AA(y)le(z)],forall xeR.

x=y+z

) are any two

Definition 2.6 [2] An IFS A :(,uA,/IA) of a ring R is said to be
an intuitionistic fuzzy ideal of R if for all x,y € R,
W py(x=y)zu,(x)ru,(v)

i), (xy) =, (x)v ()
(i) A, (x—y)<A,(x)v4,(y)
() A, (xy)<2,(x)A2,(y)

Definition 2.7 [2] An IFS A :(,uA,/lA ) of a ring R is said to be
an intuitionistic fuzzy subring of R if for all x,y € R,
W p(x=y)zp,(x) A, (y)

(ii)  ,(xy) 2, (x) iy (v)

Definition 2.8 Let R and R’ be two rings and f:R—>R' be a
homomorphism, and A:(,uA,/iA) and A’:(,uA,,lA,) be IFS of
R and R’ respectively, then the image f (A)and the inverse im-
age f' ( A’) are defined as follows:
F(A)=(F(m,):£(2,)), where
Fluag)(v)=sup{u,(x):xef(y)} if £ (y)=¢

=0if f'(y)=¢
f(/lA)(y):[nf{ﬂA(x):xef’l(y)} if f’l(y);tqﬁ
=0if f'(y)=¢, VyeR
and [ (A)=(" ()7 (2))
where [, )(x) =, (£(x)),
FH (A )(x)=2,(f(x)), vxeR.

3 ROUGH INTUITIONISTIC FuzZY SUBSETS (RIFS) IN A
RING

Definition 3.1 [10] Let 6 be an equivalence relation on R, then 0
is called a full congruence relation if (a,b ) € 6 implies

(a+x,b+x),(ax,bx) and (xu,xb)e@ ,forall xeR.

We denote the 0 -congruence class containing the element x € R
by [ x :|a ’

Theorem 3.2 [10] Let 6 be a full congruence relation on a ring R.
If a,be R then

@) [a],+[t],=[a+t],

(1) I:—a:|9=—|:a:|e

(iii) {xy| xe[a]g,ye[b]g}g[ab]g

A full congruence relation € on R is called complete if

[ab],=[a],[b], ,foral abeR.

Definition 3.3 Let 0 be a full congruence relation on R and
A=(m,A,) be a IFS of R. Then the IFS

0.(A)=(0.(w,).0(4,)) and 0'(4)=(0(x,).0(,))
are respectively called @ - lower and 6 - upper approximations of

the IFS A,
V AA(u)’

where Q(uA)(x): {\],uA(a), 6*(/1A)(x): v,
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0*(ﬂA)(x):aeE{] ﬂA(”)’ 0*(’?’14 )(x):aE{}] ﬂ“A(a)’ for

all xeR.

For an IFS A=(u,,2,) of R, 0(A)=(0.(A),6(A)) is
called rough intuitionistic fuzzy set with respect to 6 if
0.(A)=0 (A).

Theorem 3.4 Let 0, ¢ be two full congruence relations on R. If
A :(yA,/lA) and B :(,uB,ﬂB) are any two IFS of R, then the
following hold:

() 6(A)cAcO(A)

i) 0.(6(A))=6.(A)

i) (6 (A))=6(A)

(i) 6(0.(A))=0.(A)

(©) 0*(0»(A)):49*(A)

) (0(a)) =0.(a)

i) (0.a)) =0'(4)

(i) 6.(AnB)=6.(A)n6.(B)
(ix) 6 (AnB)c6 (A)no (B)
x) 0 (AUB)=0(A)u6 (B)
(xi) 6.(AUB)26,(A)ub.(B)
(xi) AcB=6(A)c6.(B)
(xii) AcB=0 (A)c6 (B)
(xiv) 0cp=06,(A)24(A)
(xv) Ocp=0(A)cs (A).
Proof. Itis straight forward.

Theorem 3.5 Let 6 be a congruence relation on R.If A,B are any
two IFS of R, then 0 (A)+60 (B)<6 (A+B).

Proof. Since € is a congruence relation on R,
[a]0+[b]0g[a+b]o, VabeR.

Let A:(,uA,/IA) and B:(,uB,/lB) be any two IFS of R.
Then 6 (A)+0 (B)=(6"(1,)+6 (1,).6 (2,)+0 (%))
and 0" (A+B)=(0(,+#,),6 (4, +4,))

To prove 6’*(A)+€*(B)g6’*(A+B),itisenoughtoprove

that, for every x e R,
(6/(s,) 6 (1)
(6°(2,)+6 (%)

(6 ()+ (1)) = v

IA

xwz_ame[wz]g(ﬂA(a)AﬂB(b))}
= v [#a(a)rm(b)]

a+be[x]ﬁ
, sincey+z=x

AAGIAGE

ael x
o
a=a+b

= v v [#(@)ru ()]

as[x]yaz/ﬁb

-V |:'UA+'UB:|((Z)

€|
ael x o

=0 (u, + 1 )(x)

(0°(2)+ (2))(x)= A [0(2)(v) VO (4)(=)]

Al o) ane]
x=y+z ug[y]g l76|:2:|€

: (W)Mg(b))]

>

Al A <4A<a>vag(b>>}
X=y+z _a+be[y+z]a

, since a+be[y]0+[ng g[y+z}g

= A [}“A(Q)V}“B(b)]

a+be[xl.7

= AN [/IA(a)v/lg(b)J

ae[x]ﬁ a=a+b

VAN [’1,4*'/15](“)

aclx],
=0 (4, +4,)(x)
Thus we have, 6’*(A)+¢9*(B)g6'*(A+B). Equality

holds, if @ is a full congruence relation.

Theorem 3.6 Let 6 be a complete congruence relation on R. If
A, B are any two IFS of R, then Q(A)+6L(B)g6’*(A+B) .
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Proof. Since 0 is complete congruence relation on R,

[a],+[b],=[a+b],, vabeRr.
Let A=(p,,A

A

0.(A+B)=(0.(u,+1,),0.(A,+4,))
To show 6,(A)+6.(B)<6.(A+B),
we have to prove that, for every x e R,
(0.2, +0.(,))(x) 50, (11, +11,) () ana

(0.(2)+0.(%))(x)20.(2,+ 4 )(x).

Now,

), B:(,uB,AB) be any two IFS of R. Then

0.(A)+0.(B)=(0.(x,)+0.(1,).0.(%,)+0.(%))

and

0,
Thus we have Q(A)—HQ(B

Theorem 3.7 Let 6 be a full congruence relation on R.If A,B are
any two IFS of R, then 6 (A).0'(B)< 6 (AB).

(0.0, +0.(1))(x)= v [0 () (¥)r0(1,)(2)]

IN
i
<<
R

I
<

x=y+z| a+be[y+z],

v O+ )(y+z)

x=y+z

-0, (ut, 4.1, )(3)

(0.(2,)+0.(4))(x)=

x=y+z

VAN
xX=y+z ue[ y}u .

(e )(a0)|

A Lo(2)(v)ve(2,)(z)] _

ally @y :
x=y+z ae[y]g he[z]o <

<
—_—
D}N
—_
AN
S—
<
o
—_
S
~—
~—
Il

Proof.
Since @ is a full congruence relation on R,

{xy| xe[a]g,ye[b]g}g[ab]g,Va,beR.
Let A:(,uA,ﬂA) and B:(,uB,/l ) be any two IFS of R.

B
Then 6 (A)6 (B)=(0(u,)0 (1,).6(4,)0 (%)) and
0 (AB)=(0 (1,00).0(1,4,))

To show 9*(A).9*(B)g9*(A.B),We have to prove that for
all xeR,

(6 (4,) 0 (1,))(x) =0 (18, ) () and

(0°(2)0 (2))(x)20 (2,4, )(x).

Now forall xeR,

(0°(2,) 0 (1)) = v

y (qu)AuB(b))}

x=yz| ahe[yz]a
Vv (qu(a)/\/”B(b))
abe[x]a

VAVAQIVAG)

ae[x ],
a*Eb ]H

= v v (mla)au(b))

ae[x]e a=ab

= v (uen)(a)

€
0

A
=0 (#,0t15)(x)
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Again,

Al A

=N N\ (;LA(u)Vﬂ’B(b)):|
x=yz| be[yz]g

= A ﬂA(ﬂ)Vﬂ’B(b))
abe[xl?

= A (AA(Q)V}“B(b))

ae[x]ﬂ,a:tzb

= A AlA(a)vi(v))

ae[,\']g a=ab

= {\] (4,4 )(a)

=0 (4,4,)(x)
Thus we have, 0" (A).0' (B)<6 (AB).

Theorem 3.8 Let 0 be a complete congruence relation on R. If A
and B are any two IFS of R, then
6.(A)6.(B)<c6.(AB).

Proof. The proof is similar to Theorem 3.6.

Theorem 3.9 Let 6,¢ be two congruence relations on R.If A isan

IFSon R, then (6n¢) (A)c 6 (A)ng (A).

Proof.

Clearly, 0n¢ 1is a congruence relation on R
Ongcl, 0ngcg.

Let A:(,uA,ﬂA) be anIFS of R.

and

Then by Theorem 3.4 (xv), we obtain
(60n¢) (A)co (A)and (6n¢) (A)cd (A).
Therefore, (9(\¢)*(A)g0*(A)m¢*(A).

Theorem 3.10 Let 6,¢ be two congruence relations on R.If A is
an IFS on R, then (0 ¢), (A)26.(A)ug(A).

Then by Theorem 3.4 (xiv), we obtain
(60n¢).(A)26.(A) and (6ng).(A)2a(A).
Therefore, (6N ¢).(A)26.(A)us(A).

Theorem 3.11 Let 6 be a full congruence relation on R. Then

(a) If A is an intuitionistic fuzzy subring of R, then A is an up-
per rough intuitionistic fuzzy subring of R.

(b) If A is an intuitionistic fuzzy ideal of R, then A is an upper
rough intuitionistic fuzzy ideal of R.

Proof.
(@) Let A=(u,,4,) be an intuitionistic fuzzy subring of R.

Then 6 (A)=(6'(1,),6(4,))-
Now forall x,y eR.
i) 6’*(/114)(9(—]/): Vv qu(Z)

ZE[X*]/]G

Y 'uA(Z)
ze[x],-[v],

Since 6 is full congruence relation on R,

= Vv ,uA(a—b)
a-be[x],-{v],

2 V [ﬂA(a)/\/uA(b)]

Y
:{a% ﬂA(ﬂ)JA{b%H ﬂA(b)]
)

=0 (w0, )(x) 10 (1,)(v)
O(4)(x=y)= A 4

|
—_
R
—_
N
~—

= VAN

ze[x],-[v],
= A ﬂ’A(a_b)
a-be[x],-{v],

[ (a)v2,(b)]

IA

AN
ae[x]g ,be[y}ﬁ

:[aefx\L AA(Q)JVLG@\L lA(b)]
=0 (2, )(x)v o (4,)(v)
(ii) e*(uA)(xy)=ze[\x§]ﬂA(Z)
2 V IUA(Z)
RN

\Y ,uA(ab)
abelx ][],

Proof. =V [ﬂA(”)AﬂA(b)]
Clearlyy, 0n¢ is a congruence relation on R and acx], belv],
ONGcO, Onpcp. () ()
= a) (a
Let A=(u,,4,) beanIFSof R. A o
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=0 (1) (x)70 (1))
and
0 (4,)(xy)= [/\]ﬂA(Z)

ze[xy ],

< A ﬂ'A z
zex],[v],

= /\ /1A ﬂb)
”be[’(]n[y]o

< VAN [j’A(a)V’lA(b)J
aclx], bel v ],

:[ VAN AA(‘Z)]V[ VAN ﬂ“A(b)]
ae[x]ﬂ hs[y]y

=0 (4,)(x)v e (4,)(v)

Therefore, 0*(A) is an intuitionistic fuzzy subring of R.

Hence A is an upper rough intuitionistic fuzzy subring of R.

(b) Let A= ( oA, ) be an intuitionistic fuzzy ideal of R.

Enough to prove that,

0 (1, )(xy)z0 (n
0 (4,)(xy)<6 (4

(%) v (u,)(y) and
(%) A0 (2,)(y)-

Now & (1, )(30)=  0(2)
ze[xy]y
z vV ‘uA(Z)
ze[x],[v],
=V yA(ab)
abe[«],[v],
= V ('UA([Z)VﬂA(b))
ac[x ], bel v ],
Ay, oy, o)
ac[x], bely],
=0 (1, )(x)v 0 (1,)(y)
w000~ p ()
ze[xy |,
< A AA(Z
ZE[X]o[y]a
= A ZA(IZb)
abe[ x],[v],
< VAN (ﬂ,A(a)/\ﬂ,A(b))
ac[x], bel v ],
(w20
ac[x], bely],
=0 (2,)(x)~0°(4,)(y)

This shows that & ( A) is an intuitionistic fuzzy ideal of R.

Therefore, A is an upper rough intuitionistic fuzzy ideal of R.

Theorem 3.12 Let 0 be a complete congruence relation on R. Then

(a) If A isan intuitionistic fuzzy subring of R, then A is an
lower rough intuitionistic fuzzy subring of R.

(b) If A isan intuitionistic fuzzy ideal of R, then A is an lower
rough intuitionistic fuzzy ideal of R.

Proof. Since @ is complete congruence relation on R, we have
[a]o _[b]a = [a_b]g and [a]0 [b]o = [ab]() ,Va,beR.

(a) Let A=(u,,4,) bean intuitionistic fuzzy subring of R
and 0.(A)=(6.(x,).0.(4,))-

Now, for all x,y € R, we have

O 0(m)(x-v)= A m(z)

ZE["uy]p
= A Hy ( z )
zex],-[v],
= A #A(a_b)
a-be[x],-[v],

Z A ('u/\(a)/\’uf\(b))

o], 0ol v],

:[aef}]u #A(ﬂ)]A[be@Jn #A(b)J
U

:9”(#14

0*(/1A)(x_y): \V4 /,{'A(Z)
zs[xfy]ﬂ
V4 ’1/\(2)
ze[x],{v],
-y afeen)
a-= bE[ JF/ [3/]6
< a)vl

acl x ]o belv],
[ [ ]a J [b [/Je ]

l
(i) a(uA)(xy)= [A] uA(z)

ze[xy ],

= A 'uA(Z)
z[x],[v],

= A 'L‘A(ab)
abe[ x],[v],

= VAN (#A(Q)A#A(b))
ac[x], bel ],

[m “‘”]AL@L “A“)J

:Q(ﬂA)(x)/\Q(NA)(]/)

0.2, )(xy)= v 4(2)

= vy ],
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= AA(Z)

V
=[x, [v],
= \V4 AA (llb)
abe x|, [v],
< \V4 (AA(a)vﬂ,A(b))
ae[x], el v],

(o, w0 oy, 4]
=0.(4)(x)vo.(4,)(y)
Therefore, 6, ( A ) is an intuitionistic fuzzy subring of R.
Hence A is an lower rough intuitionistic fuzzy subring of R.

(b) Let A :( A A) be an intuitionistic fuzzy ideal of R .
Enough to prove that,

0.1, )(x9) 20 (12,)(x) v 0 (12,)( ) and
0(2,)(x)<0 0(4)(v).

(2)(x)r0 (2,
Now (1)(9)= p ()

VAN HA(Z)

=S\
#y(ab)

a)jv(bsfh ﬂA(b)J

6.(1,)(v)

VAN
abel x ], [v],

[\
—_
=
bS
—_—
ES)
~—
<
=
S
—_
eyl
~—
~——

Il
* s m
m R
ERGEEE S
=
S
~—~— —_—

e[ vy ],

=V iA(Z)
ze[x],[v],

AV AA(ab)
abelx ], [v],

< v A(a)nd, (b))
e x], el v],

[ae[vxjﬂ ﬂA(a)]/\[heEg]y ﬂA(b)]
=0.(2,)(x)A0.(2,)(v)

This shows that, 6. ( A) is an intuitionistic fuzzy ideal of R.

Therefore, A is an lower rough intuitionistic fuzzy ideal of R.

Corollary 3.13 Let 6 be a complete congruence relation on R, A
be a intuitionistic fuzzy subring (ideal) of R. Then

6(A)= ( 0.(A),0 (A )) is a rough intuitionistic fuzzy subring
(ideal) of R.

4 ROUGH INTUITIONISTIC Fuzzy PRIME IDEAL OF A
RING

Definition 4.1 [3] For any intuitionistic fuzzy set
A:{<x,yA(x),ﬁ,A(x) >‘ xeR} of aset R, we define a

(a,ﬂ)—cut of A as the subset

{xeR‘ yA(x)Za,ﬂ,A(x)sﬂ} of R and it is denoted by
Ca,p(A) and the strong (a,ﬁ)— cut of A is denoted by
Csu,ﬁ(A) and is defined as

Csa,p(A):{xeR‘ ,uA(x)>a,ﬂA(x)<,B}

Lemma 4.2 [3] If A isan intuitionistic fuzzy ideal of aring R then
Caﬁ(A) is an ideal of R z'f,uA(O)Za,ﬂA(O)Sﬂ and
a+ p<1.

Theorem 43[3] If C, ,(A) is an ideal of R for all &, [ 0,1]
with a+ B <1 then A={<x,/1A(x),ﬂ

A

(x)>‘ xeR} is an
intuitionistic fuzzy ideal of R.

Theorem 4.4 [3] If f:R— R’ be an epimorphism and
A= {< x,yA(x),iA (x) > ‘ xe R} be an intuitionistic fuzzy
ideal of R then f(Ca,[}'( A)) c Ca,ﬂ(f( A)) and the equality
holds if u, has the sup property and o+ =1.

Theorem 4.5 [3] If f: R — R’ be a homomorphism and
A={<yu,(y) 2 (v)>
ideal of R’ then f7(C, (A"))=C,,(f"(4))-

Theorem 4.6 If f:R — R’ be an epimorphism and
A= {< X, 0, (x),ﬂA (x) > ‘ x e R} be an intuitionistic fuzzy

ye R’} be an intuitionistic fuzzy

ideal of R, , has the sup property with a+ =1 then f( A)

is an intuitionistic fuzzy ideal of R'.

Proof. The proof follows from Theorem 4.4.

Theorem 4.7 If f : R— R’ be a homomorphism and A’ be an intui-
tionistic fuzzy ideal of R’ then f' ( A’) is a intuitionistic fuzzy

ideal of R.

Proof. The proof is straight forward.
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Theorem 4.8 If A is an intuitionistic fuzzy prime ideal of a ring R —xeC’ (9* (# ) o (,1 ))
. . . . a,p A)7 A
then Ca,ﬂ(A) is an prime ideal of R if yA(l) <o and

=>xeC’ (6(A
2,(0)< B with a+p<1. s(0(4))

Thus 6 (C°, ,(A))=C, ,(6'(4))

Theorem 4.9 [10] (a) Let @ be a complete congruence relation on R For the other part, let A has sup property and o+ g =1.
and A aprime ideal of R such that 0*(/1)7& R, then A isan Now. x e C® (G(A))
7 a,p
upper rough prime ideal of R.
(b) Let 6 be a full congruence relation on R and A be a prime ideal = ( 0 (,uA ))( x) >a and (9 (ﬂ’A ) )( x) <p
of R.If Q(A);tgé, then A is a lower rough prime ideal of R. - E/] ,uA(u)>a and {\] /1/\(61)<ﬂ

Theorem 4.10 Let 6 be a full congruence relation on R.If A isan =u,(z)= \v #,(a)>a,since A hassup property
intuitionistic fuzzy subset of R and o, B 6[0,1] with ol
a+ <1 then :,uA(z)>a, for some ze[x]gand ﬂA(z)Sl—yA(z)
0 C, (e (4))=0(c,,(4)) el
X i Therefore, zeCsaﬂ(A).
i) 6'(C,,(A))=C’,,(6(A)). Equality holds if A has sup '
. . s
property and a+ fF=1. :[x]gmcalﬁ(A)¢¢
=xed (C°, (4))
Proof. Therefore, Csalﬂ(éf(A))gﬁ*(csa,ﬂ(A)).

Let A= ,A,) bealFSof R.
(#424) Hence the equality follows.

@) Suppose xeC, (0.(A))e=xeC, ,(60.(n,).0.(4,))

= H"(ﬂA )(x)Za and Q(ﬂA )(x) <p Theorem 4.11 Let A be an intuitionistic fuzzy prime ideal of R
and a,f e[ 0,1],a>p,(1) and B> 2,(0) with a+B<1.
=N ,uA(a)Za and / /?,A(a)ﬁﬂ
acx], ac[x] (a) If @ is complete congruence relation on R and &(A) =@,

0

o u, ( a) > and 2, (a) <B, forall ae [x]g then A is a lower rough intuitionistic fuzzy prime ideal of R.

(b) If 0 is complete congruence relation on R, u, has sup proper-
<aeC (A),forallue[x] . .
“h ¢ ty and a+ =1, then A is an upper rough intuitionistic

& [x ]g cC,, ( A ) fuzzy prime ideal of R.

@xeﬁ*(Ca,ﬁ(A)) Proof.
(@ Since A is a intuitionistic fuzzy prime ideal of R, by
Thus, C_ ( 6. ( A ) ) =0. ( Cop ( A ) ) : Theorem 458, we know that
(i) Let xeé’*(Csaﬁ(A» Ca,ﬂ(A)(a>,uA(1),ﬂ>/lA(O)) is, if it is non-empty, a
' prime ideal of R.

S
:[x]gﬁc a,ﬂ(A)¢¢ Then by Theorem 4.9, we obtain that d(Caﬁ(A)), if it is

= there exists aeR such that ae [x]a and non-empty, is a prime ideal of R.

aeCSM(A). From this and Theorem 4.10(i)), we know that

:,uA(a)>a and /1A(a)<ﬂ,forsome ae[x]g Ca,ﬂ(Q(A)) is a prime ideal of R.

=y, (1,1) saand A A, ( . ) <p Now, by Theorem 4.3, we obtain that 9, ( A) is a intuitio-
acx], aclx], nistic fuzzy prime ideal of R.

:(9*(;1A))(x)>a and (9»(/1 ))(x)<ﬂ (b) It can be seen in a similar way.
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Theorem 4.12 Let 6 be a complete congruence relation on R. Then
A is a lower [upper] rough intuitionistic fuzzy prime ideal of R
ifand only if C, (A),C°, (A) are, if they are non-empty,

lower [upper] rough prime ideals of R for every a, B € [O,l]
with o+ =1 and u, has the sup property.

Proof. The proof follows from Theorem 4.10 and
Theorem 4.11.

Theorem 4.13 [10] Let f be an epiporphism of a ring R, to a ring

R, and let 6, be a full congruence relation on R,. Let A be a sub-
setof R, If 6,={(a,b)eR xR | (f(a), f(b))eb,}, then
(@) 6,(A) is an ideal of R, if and only if 6, ( f(A)) is
an ideal of R, .
(b) If 6, is complete, 6, ( A) is a prime ideal of R, if and
only if 6, ( f(A)) is a prime ideal of R,.

Theorem 4.14 [10] Let f be an isomorphism of a ring R, to a ring

R, and let 6, be a complete congruence relation on R,. Let A be
a subset of R . If 6, :{(a,b)eRlxRJ (f(a),f(b))e%},
then
(a) 01*(14) is an ideal of R, if and only if 02*(f(A)) is an
ideal of R,.
(b) 6, ( A) is a prime ideal of R, if and only if 92*<f(A)) is
a prime ideal of R, .

Theorem 4.15 Let f be an epimorphism of a ring R, to a ring R,
and let 6,be a complete congruence relation on R,. Let A be a
fuzzy subset of R, . If

0,={(ab)eR xR | (f(a),f())eb,], then

(a) 6’1(A) is a intuitionistic fuzzy ideal of R, and u, has

intuitionistic

the sup property if and only if 6, ( f( A)) is a intuitio-
nistic fuzzy ideal of R,.
(b) 6’](A) is a intuitionistic fuzzy prime ideal of R, if and
only if 6, ( f( A )) is a intuitionistic fuzzy prime ideal of
R,.
More over if f is one to one then we have,

(c) 6

1%

(A) is a intuitionistic fuzzy ideal of R, if and only if

IJSER © 2012

(3]

o (f( A )) is a intuitionistic fuzzy ideal of R,.

o

(d) 6, (A) is a intuitionistic fuzzy prime ideal of R if and
only if 6,. ( f(A) ) is a intuitionistic fuzzy prime ideal of
R,.

Proof.

(a) By Theorem 3.11(b), we obtain that :91* ( A) is a intui-

tionistic fuzzy ideal of R, if and only if Csa, 5 ( 0] ( A )) is,

if it is nonempty, an ideal of R, for every a,f G|:0,1:|

with ¢+ #<1.

Using 4.10(1),

C’,,(6(4))=67(C,,(A)). By Theorem 4.13(a), we

Theorem we have

obtain that ¢, (C°, ,(A)) is an ideal of R, if and only if

6'*(f(CSalﬁ(A))) is an ideal of R, .

2

Therefore, we have

0/ (F(C.,(4)))=0(Cu(F(4)))=C, (0 (£(4)))

By Theorem 3.11(b), we obtain Csa/ﬁ(e (f(A))) is an

2
ideal of R, if and only if «92»( f (A)) is a intuitionistic
fuzzy ideal of R, .
The proof of (b), (), (d) is similar to the proof of (a).

CONCLUSION

The intuitionistic fuzzy sets of a set are a generaliza-
tion of a fuzzy set in a set. In this paper, we have given the
notion of rough intuitionistic fuzzy set in a ring and stu-
died some of their properties. We also proved that any in-
tuitionistic fuzzy subring (ideal) of a ring is an upper
(lower) rough intuitionistic fuzzy subring (ideal) of the
ring. Further we have proved that the homomorphic im-
age of lower (upper) rough intuitionistic fuzzy ideal of a
ring is also a lower (upper) intuitionistic fuzzy ideal. We
hope that our results can also be extended to other alge-
braic systems.
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