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1 INTRODUCTION

In 1986 Atanassov introduced the notion of a intuitionistic fuzzy set as a generalization of
Zadeh’s fuzzy sets [15]. After the introduction of the notion of intuitionistic fuzzy subring by
Hur, Kang and Song [4], many researchers have tried to generalize the notion of intuitionistic
fuzzy subring. Marashdeh and Salleh [11] introduced the notion of intuitionistic fuzzy rings
based on the notion of fuzzy space, Near-rings were first studied by Fittings in 1932. It is a
generalization of a ring. If in a ring we ignore the commutativity of addition and one
distributive law then we get a near-ringHur, K., Kang, H. W. & Song, H. K. [4], Hur, K., Jang, S.
Y. & Kang, H. W. [5] and many other researchers have contributed and are contributing the
near-ring theory. A fuzzy set is a class of objects with a continuum of grades of membership.
Such a set is characterized by a membership (characteristic) function which assigns to each
object a grade of membership ranging between zero and one. The notions of inclusion,

union, intersection, complement, relation, convexity, etc., are extended to such sets, and
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various properties of these notions in the context of fuzzy sets are established. Sharma [13]
introduced the notion of translates of intuitionistic fuzzy subrings. The purpose of this paper
is to improve the concept of intuitionistic fuzzy ideals of a ring given a new characterization

using the intuitionistic fuzzy points and to show some results of fuzzy prime ideal.
2 PRELIMINARIES

First we give the concept of intuitionistic fuzzy set defined by Atanassov as a generalization

of the concept of fuzzy set given by Zadeh.

Definition :The intuitionistic fuzzy sets (in shorts IFS) are defined on a non-empty set X as
objects having the form A = {(x, u(x),9(x)) | x € X}

Where the functions u : X — [0, 1] and : X — [0, 1] denote the degrees of membership and
of non-membership of each element x € X to the set A, respectively, and 0 < u(x) +
J(x) < 1forall x € X,

For the sake of simplicity, we shall use the symbol< u, 9 > for the intuitionistic fuzzy set
A= {(x,u(x),9(x)) | x € X}

Definition: Let X be a nonempty set and let A=< uy,9, > and B = =< ug, 95 >be IFSs of
X. Then

(DA cBiffuy < ugandvy = vp
(ilA=BiffAcBandBc A

(iii) A° = (va, ua)

(IVJANB = (uy Aug,vq VIp)

(V) AUB =(uy V g, va Avp)
(Vi)OA=(ug, 1 —pg), oA=(1—-7yv)

Example: Let G be Klein 4-group {e,a, b, ab}, where = b? = e and ab = ba. Define
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A={<e,09,01>,<a,065,03>,<b,0.61,0.29>,<ab,0.6,0.31>}belIFSinG.

Example : Let G=S3={i, (12),(13),(23),(123),(132)}be the symmetric groupConsider the
functions u,:S3 —[0, 1] andvy : S3 —=[0, 1] defined

1; ifx=i 0; ifx=i
ua(x) =1 0; ifx? =i andwy,(x) =10.5; ifx?=i
0.6; ifx®=i 0.3; ifx®=i

Is intuitionistic fuzzy set A of S3 .

Definition:. Leta, B € [0, 1] with a + B < 1. An intuitionistic fuzzy point, written as x4 gy IS

defined to be an intuitionistic fuzzy subset of R, given by

_((a,B), ifx=y
Xap) (V) = {(0,1), ifx #y

An intuitionistic fuzzy point x, gy is said to belong in IFS < u, ¥ > denoted by x4 z)E<

u,9 >if u(x) = a and 9(x) < f and we have for x,y € R

Xts) T Yap) = X+ Y)ierasvp)
Xe)Y(@p) = (XY (tra,svp)

Definition: Let R be a ring. An intuitionistic fuzzy set A ={ (x, u(x),9(x)) | x € R }of R is said

to be an intuitionistic fuzzy subring of R (in short, IFSR) of R if Vx, y ER
() px = y) 2 u(x) A ply)

(i) 9(x —y) = I(x) vI()

(iii) u(xy) = u(x) A py)

(iv) 9(xy) = I9(x) VI(y)

Definition : Let R be a ring. An intuitionistic fuzzy set A ={{x,u(x),9(x)) | x € R}of R is

said to be an intuitionistic fuzzy ideal of R (in short, IFl) of R if ¥x, y ER

(u(x —y) = ulx) Auy)
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(D I(x—y) <I(x)VIY),
(i) u(xy) = p(x) v u(y)

iv) 9(xy) < 9(x) AI(Y)

Definition:  An intuitionistic fuzzy ideal P =< pu,,J,, >of a ring R, not necessarily
nonconstant, is called intuitionistic fuzzy prime ideal, if for any intuitionistic fuzzy ideals A

=< Uy, 9, >and
B =< up,9p >of R the condition AB c P implies that either AC Por B c P.
3.1 Intuitionistic fuzzy ideal

Let R be the subset of all intuitionistic fuzzy points of R, and let A denote the set of all

intuitionistic fuzzy points contained in A = < uy, 9, > That is,
A={xupnERlus = a, 9, <P}

Theorem (1): A =< uy,94 > is an intuitionistic fuzzy ideal of R if and only if

(i)vx(a,ﬁ)'y(a',ﬂ') € <:uA'19A>' X(a,p) — y(a',ﬁ') € (‘Ll,l9>
ll) VX(a,ﬁ) €ER, Vy(a"ﬁ’) € (,u,ﬁ), X(a’[;)y(a"ﬁ') € (,Ll, 19)

Proof. (=) Suppose that < py, 94 > is an intuitionistic fuzzy ideal, so we have for all

X@pyY(a p) € (HV)

ux—y) ZuG) Ap@) = aAa'andd(x —y) <9x)VI(Y) <BVE  then
X@p) =Y p) = (x — J’)(a/\a',/;v/;') € (w,v)and we have for all x4 € R,Vy(a"ﬁ') €
(1, v)

uy) Zp)vu) zu@) za zana
And9(xy) < 9(X)AI(Y) <9I <a <aVa

Hence (X.¥)(ana’ pvg') = X(@p)Y( ') € (D)
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Sletx,y € RXuompvewey € W) and Yuwmevewoy € W) Then,

using the assumption we have

XMy e) ~ Yumme)vew) € (1 0)

Hence p(x —y) = pu(x) Au(y) andv(x —y) <9(x) VI(y)

Now we will show that u(xy) = u(x) v u(y) and 9(xy) < 9(x) A9(y).
letx,y € RSuppose that u(y) = u(x) and 9(x) < 9(y). so for

a=d =p@) V@), and g = =9(x) A9()
we have Y(ove' gag') € (1,9)

since X(4vq' pag’) € Rimplies that

X(ava' pag) " Y(ava' pnrg'’) € (w,9)

Hence u(xy) = pu(x) Vv u(y) and v(xy) < 9(x) A9(y) thesameiistrue
u(x —y) = pu(x) Au(y)
3.2 Intuitionistic fuzzy prime ideal

Theorem(2:) An intuitionistic fuzzy ideal< p,9 > of R is an intuitionistic fuzzy prime ideal if

and only if for any two intuitionistic fuzzy points x, g,) , V' )ER X@p) V(' p) € (u,9).

implies either x(, ). € (1, 9). oy g') € (1, 9)

Theorem( 3) : A subset < i, 9 > of Ris said to be an intuitionistic fuzzy prime ideal if only if
(i) uCx —y) = pu(x) Ap)

(i) v(x —y) =v(x) Vv(y)

i) u(xy) = u(x) v u(y),

(V) v(xy) =v(x) Av(y)
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Proof: Let < u,9 >be an intuitionistic fuzzy prime ideal. Suppose that u(xy) > u(x) Vv

p()and p(x) = p(y)
and suppose that u(xy) < u(x) Au(y) and pu(x) < u(y)
Then u(xy) > u(x) = u(y) and 9(xy) < 9(x) < 9(y) which implies that

X(u ey eey)) € (V) and Yy )y € (V)
Using the previous theorem, we have
Xy ey ) Yy )y ) € (V)

Which is Sabsurd. Then

u(xy) = p(x) v u(y) and v(xy) = v(x) Av(y)

Conversely, let x4 g)) Y@ 8) be two intuitionistic fuzzy points of R, such that x(, ) ,
y(a'”,;')e< u, 9 >. Suppose that x(a,ﬁ)) &< u,9d >and that V(' ) g<u,d >for a = a =
u(xy) and B = ﬁ' =19 (xy). We have u (x) <u (xy) and u(y) <u(xy) and 9 (x) > 9 (xy) and 9 (y)
> 9 (xy). This implies

that X cy)veeyy) € (V) a0 Y (oy)vyy € (V)
Which is contradicts to (u, v)being an intuitionistic fuzzy prime ideal.

Lemma 1: If A is a non constant IF weakly prime ideals of N, then A(1,0) is a prime left ideal

on N.

Proof: Let A be a non constant IF weakly prime ideal of N. Let C,D be left ideals of N such

C.D S A0y, Aoy € Cand A¢y o) S D Define IFSs 1, J as

(10 ifxecC _((1,0) ifxeD
i) = {(t, t) otherwise () = {(t, t) otherwise

Clearly I, J are IF strong left ideals of NAC |, A C J.
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(1,0) ifxecC.D
(D) =4t t) ifx=yz,y¢&Corz¢&D
(0,1) otherwise

Therefore 1.J € Aimplies | = A orJ = A. Thus C =l or D = J. Hence A ) is a weakly prime left

ideal of N.
Remark:Every strong ideal of N is an ideal of N, but the converse need not be true.
Remark: A prime left ideal is always a weakly prime left ideal and the converse is not true.

Theorem 3.. Let A be a non constant IF left ideal of N. Then A is an IF weakly prime left ideal

of N if and only if
(i) ImA = {(1,0), (¢, t)}, where (1,0) > (t,t ) = (0,1)
(ii)A1,0yis a weakly prime left ideal of N.

Proof: If A is an IF weakly prime left ideal of N, then (i),(ii) is true from Lemma 3.13 and
Lemma 3.14. Conversely, if there exist IF left ideals I, J of N containing A such that I.J € A

with | #A and J #A. Therefore there exist a,b€ N such that

I(a) = (s1,51) > (t,t) = A(a) and

J(b) = (s3,5,) > (t,t') = A(b)thus a € Is,¢cpand a & Ag gy , bE ]( }).but a € Aaqo

52,8

Clearly 1(51.61)]( 1) ) are strong left ideals. Let x €440y - As A S 1,A(x) = (1,0), then

52,5
I(x) =(1,0) Thus(x) 2> (sl,si ). Therefore A(l,O)gl(sl,s'l) similarly

Aap €J(5,5) I Iisy 51 *Jisz59) S5 then I oy = I oy Jispsn) & Aci,0)-
Then cd & A ) for some ¢ € I(Slls'l)and for some d €], s,y Thus A(cd) =(¢, t)

() (cd) 2 1(e) AJ(d) = (s1,51) A (52,52) > (t,t) = A(cd)

Which is a contradiction to I.JE A. Therefore A is an IF weakly prime left ideals of N.
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Theorem (4): Let A be a non-constant IF strong left ideal of N. Then A is an IF prime left ideal

of N if and only if (i) IMA = {(1,0),(t, t’)} (ii)A(1,0)) is a prime left ideal of N.

Proof: Let A be an IF prime left ideal of N. Then A is an IF weakly prime left ideal of N. From
Lemma (1) IMA ={(1,0), (¢, t))}, where (1,0) > (t,t ) = (0,1) LetC,D be strong left ideals of

N such that C.D SA(y )) . Theny,, xp are the IF strong left ideals of N.

_((,0) ifxec.D
Qe - 20) (%) = {(0,1) otherwise

Therefore y. - xp € Aandso y. € Aor yp € A.Hence C € AorD C A

Hence A(1,0) is a prime left ideals of N. Conversely, if there exist IF left ideals I, J of N

containing A such

[.J€ Awithl £ Aand ] € A.

Therefore there exist a,b€ N such that I(a) = (s1,s1) > (¢t,t') = A(a)and

J(b) = (s2,57) > (t,t') = A(b)
Thus a € I (sl,si) but
Aqnyand b € J5, 5,y buth & A(LO).Clearlyl(sl,sl),](sz‘s'z)) are strong left ideals. Let x
EA(L())
As A € |,A(x) = (1,0), then I(x) = (1,0). Thus I(x) = (s1,s 0 1 ). Therefore A(1,0) € I(s1,s01).
Similarly,

Aa,0) € sz sy sp) '](52.5’2) S, then I, 5,) € A0y OF Ar,0) € Jiszs2)

Which is a contradiction.  Thuslf /(s 4 '](52_5'2) Z A@1,0)- Then cd€ A y) for some c
€ Is,s) and for some d € ](52‘5'2) ) . Thus A(cd) = (t,t')

() (cd) 2 1(e) AJ(d) = (s1,51) A (52,52) > (t,t) = A(cd)

. Which is contradiction to I.J € A. Therefore A is an IF prime left ideals of N.
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4 Conclusion: In this paper the notion of Intuitionistic fuzzy prime ideals of a near ringare
discussed .In the future, further research suggest some future research to investigate other

properties of intuitionistic fuzzy prime ideals and to expand their applications.
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