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Abstract

In this paper we introduce the definition of intuitionistic fuzzy Remotedneighbourhoods
and prove some results about it . Also the concept of limit points and cluster points of

intuitionistic fuzzy ideal are also introduced and prove some results about them .
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Introduction

The concept of fuzzy set and fuzzy operations was first introduced by Zadeh [15]. According
fuzzy topological spaces introduced by Chang [4]. Several researches were study the
generalizations of the notion of fuzzy sets and fuzzy topology [4,23]. The idea of intuitionistic
fuzzy set was first published by Atanassov [11,12,13].subsequently , Coker and Saadati [5,21]
defined the notion of intuitionistic fuzzy topology and studied the basic concept of intuitionistic
fuzzy point [5,6,21]. The notion of ideal topological spaces studied by Kuratowski [14] and
Vaidyanathaswamy [22] , and many authors did a lot of works on ideal topological space
[7,18,19,20,24]. The concept of fuzzy ideal topological spaces ,initiated by Sarker [8] . M. H.
Ghanim , A. A. Nouh and G. A. Gameel[17] they gave several characterizations for
Remotedneighbourhood ,limit point and cluster point in fuzzy ideal topological space . Also G.
A. Gameel [9] introduced the Remotedneighbourhood in fuzzy topological space .A. A. Salama
[1] generalize the concept of fuzzy ideal topological spaces into intuitionistic fuzzy ideal
topological spaces and prove some results and defined intuitionistic fuzzy ideal set for a set
which is considered as a generalization of fuzzy ideal studied in [2,3,8,16,17] and introduced the
notion of intuitionistic fuzzy local function corresponding to intuitionistic fuzzy topological
space .This paper consists four sections , In section one we study some definitions which needed
in other sections , In section twowe introduce the definition of intuitionistic fuzzy ideal with
some properties , section three include the definition ofRemoted in intuitionistic fuzzy and prove
some results about it and the concept limit points and cluster points of intuitionistic fuzzy ideal

introduced in section four .

1. Preliminaries

Let X is anon empty fixed set , An intuitionistic fuzzy set A is an object having the form A =
{(x 1, (¥),va(®)) : x € X} where the function p,:X — [0,1] and vo:X — [0,1] denote the
degree of member ship (namely p, (x)) and the degree of non-member ship (namely v, (x)) of
each element x € X to the set A , respectively , and 0 < p,(x) +va(x) <1 for each x €
X [1,4,11,12]. Let X be anon empty set an intuitionistic fuzzy point ,denoted by x(,p is an

intuitionistic fuzzy set A={(x, u, (x),va(x)): x € X}, suchthat
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_( aifx=y
uA(y)—{O o w
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Where x € Xis a fixed point , and constants o, p € I, satisfya +p < 1.

The set of all intuitionistic fuzzy points x(,p) is denoted by IFP(X) . An intuitionistic fuzzy
topology on a non empty set X is a family t of intuitionistic fuzzy sets in X satisfying the
following axioms : (i)0.,1. €, (ii))G; NG, €t for any G;,G, € T, (iii)UG; € T for any
arbitrary family {G; : i €]} < 7 ,in this case the pair (X,t) is called an intuitionistic fuzzy
topological space [6,20] and any intuitionistic fuzzy set in T is known as an intuitionistic fuzzy
open set in X ( IFOS for short ) . The complement A€of IFOS A in intuitionistic fuzzy
topological space (X, 1) is called an intuitionistic fuzzy closed set ( IFCSfor short )[2,5]. The
closure [8] of an intuitionistic fuzzy set A = (x, p,,va) of X denoted by cl(A) , is the intersection
of all intuitionistic fuzzy closed sets which contains A .The interior [8] of an intuitionistic fuzzy
set A of X denoted by int(A) is the union of all intuitionistic fuzzy open sets of X contained in A
cLet A= {{x,1,(x),va(®)) : x € X} and B ={(x, puz(x),vg(x)) : x € X} be two intuitionistic
fuzzy sets in X. A is said to be quasi-coincident with B (written A q B) if and only if there exists
an element x € X such that , (x) > vg(x) or va(x) < pz(x) [5] , otherwise A not quasi-
coincident with B and denoted by AgB . If x(, ) € IFP(X) and A€ IFS .We say that x(, gy quasi-
coincident with A, denoted x(,,pqA if and only if o > va(x) or p < p, (x)other wise x,p) not
quasi-coincident with A and denoted by x, z)GA[5]. Let X is non-empty set and L a non-empty
family of intuitionistic fuzzy sets.We will call L is an intuitionistic fuzzy ideal on X if : (i)A € L
and B € A implies B € L [heredity ], (ii))A € L. and B € L implies A Vv B € L[finite additivity].
The triple (X, 1, L) denotes an intuitionistic fuzzy ideal topological space where L intuitionistic
fuzzy ideal and t intuitionistic fuzzy topology .The local function [1] for an intuitionistic fuzzy
set A of X with respect to t and L denoted by A*(L, t)( briefly A*(L) )in an intuitionistic fuzzy
ideal topological space (X, t, L) is the union of all intuitionistic fuzzy point x, gy such that if U €

Nx(opy and A*(L,1) = {Xp) E X: AAU € L for every U € Nyqp) } -The intuitionistic fuzzy
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clousure operator of an intuitionistic fuzzy set A denoted by cl*(A) in (X,t,L) defined as
cl*(A) = A" v Afor any IFS A of X . In an intuitionistic fuzzy ideal topological space (X,t, L),
the collection t*(L) means an extension of IFTS finer than t via IFL which constructed by
considering the class B(L,t) ={A—B:A€t,BeL} as a base . such that t*(L) be IFT
generated by cl* .

2. Intuitionistic Fuzzy Ideal

Definition2.1:Let A be an intuitionistic fuzzy set in X then the (o, B)-level set and defined by
Agp={x€X: n,(x) =a, va(x) <p}jwherea€ly,pEI .
Theorem2.2:Let A and B be two intuitionistic fuzzy sets then for any a € I, ,p € I; we get :
1. (ANB)p = Awp) N B -
2. (AUB)(p =Aw@p) UBgpsuchthata + g = 1.

Definition2.3[1] :
Let X is a nonempty set and L a nonempty family of intuitionistic fuzzy sets . We will call L is
an intuitionistic fuzzy ideal (IFL for short) on X if :

1) AeLandB< A = B € L .(heredity)

2) AeLandB € L= AV B € L .(finite additivity )
Let (X, 1) be a topological space and L be an intuitionistic fuzzy ideal on X then (X, t, L) is said
to be intuitionistic fuzzy ideal topological space .
An intuitionistic fuzzy ideal L is called a - Intuitionistic fuzzy ideal if {A;};en < L implies

Vijey Aj € L [countable] .

The smallest and largest intuitionistic fuzzy ideals on a nonempty set X are {0.} and
intuitionistic fuzzy sets on X . Also ,F.L¢, F. L.are denoting the intuitionistic fuzzy ideal set of

fuzzy subsets having finite and countable support of X respectively .

Example2.4:Let A=(x,0.2,0.6) , B =(x,0.5,0.3) , C =(x,0.3,0.4) ,then the family L={

0_,A,B,C} of intuitionistic fuzzy sets is an intuitionistic fuzzy ideal on X .
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Definition 2.5[1]: Let A is a nonempty intuitionistic fuzzy set in X , then {B€IFS: BC A}is
an IFL on X .This is called the principal intuitionistic fuzzy ideal of and denoted by IFL(A) and
Ais called base L .

Remark 2.6[1]:

. If1.={(x1,0):x € X} &L ,then L is called intuitionistic fuzzy proper ideal .
ii. If 1. € L, then L is called intuitionistic fuzzy improper ideal .
ii. 0.={(x01):xeX}eL VL.

Definition 2.7[1]:LetL; and L, are two IFLs on X .Then L, is said to be finer than L, or L; is
coarser than L,if L; < L, . If also L; # L, .Then L, is said to be strictly finer than L, or L; is
strictly coarser than L, .

Two IFLs said to be comparable if one is finer than the other .The set of all IFLs on X is ordered
by the relation L, is coarser than L, this relation is induced the inclusion in IFSs .

Salama in [1] state some proposition with out prove in this section we prove this proposition

Proposition2.8[1]:Let {L; : j € ] } be any non empty family of intuitionistic fuzzy ideal sets on a
set X .Then Uje Ljand Njgy Ly are IFL on X where Uje; Li=(V My, » /\vL].) such that

v uLj(X) =sup{p, () :i€] ,x€X}

A vy, (%) =inf{vy,(x):1 €] ,xEX }

and wherejey Li=(A My, A% vL]_) such that

/\uL]_(x) :inf{uAi(x) ti€] ,x€X}

VVL].(X):SUD {va,®) 1i€e], x € X}
Proposition2.9[1]: An intuitionistic fuzzy set A in intuitionistic fuzzy ideal L on X is a base of L
if and only if every member of L contained in A .

Proposition2.10:Let f:(X,1;) — (Y, 1) be a functionand L, J are two intuitionistic fuzzy
ideals on X and Y respectively Then
1. f(L)={f(A) : A € L }isan intuitionistic fuzzy ideal .

\V.



Journal of College of Education for pure sciences Vol.5 No.2 2015

2. If f isinjection .Then f=1(]) is an intuitionistic fuzzy ideal .

Proposition2.11[5]:Let A, B be IFSs and x,g) an IFP in X . Then

1. A§B*©A<B,
2. AqB & A £ B,

3. X(p) EA S X@pJA®,
4. XA © Xp) & A°.

Definition2.13:The set of all lower semi —continuous function from (X, t) into the closed unit
interval equipped with the usual topological constitutes, an intuitionistic fuzzy topology on X . It
is called the induced intuitionistic fuzzy topology by (X, 1) and is denoted by (X, o(1)) .

Definition 2.14:Let(X, ) be an intuitionistic fuzzy topological space and a € I, € I; then the
family {A«p) : A € T}, constitutes a subbase for the so called initial topology associated with
(X,7) , and is denoted by (X, £(1)) .

Definition2.15:An intuitionistic fuzzy point x, g is said to belong strongly to an intuitionistic
fuzzy set A = (x,u,,7,) in X, denoted by x(,p) €" Aifo < p,(x)and B >y, (%) .
Definition2.16[5]: AnIFPx ) is said to be belongs to an intuitionistic fuzzy set A in X, denoted
by X(op) EAifa<p,(x)andp=1v,(x) .

3. Remotedneighbourhoods

Definition3.1:Let (X, t) be an intuitionistic fuzzy topological space and x, 3 € IFP(X)then :

I.An intuitionistic fuzzy set A such that x5 € A is said to be aneighbourhood of x, g, if
3G ET,xqp EGESA. Let Nxp be the intuitionistic fuzzy filter generated by all
the neighbourhoods of x,pi.e NX@gp ={A€IFS: 3G E 1,Xx(,p € GES A} each
intuitionistic fuzzy set belonging NV'x,p is said to be a nbd. of x,p) .

ii. An intuitionistic fuzzy set A such that x5 € A is said to be ax-neighbourhood of
X(o,p) - 1N symbol N*xg) denoted the intuitionisticfilter generated by all the x -
neighbourhood of x, g, .

e
N'Xpy ={AEIFS: IGET,X(,p) ETGES A}
Each intuitionistic fuzzy set belong to V""x, gy is said to be *-neighbourhood of x ) -
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Definition 3.2:The intuitionistic fuzzy filter generated by all the Q -neighbourhood of an
intuitionistic fuzzy point x, gy is defined by

N%pp ={AEIFS: 3G E€1,X4,pzqG S A}
Each intuitionistic fuzzy set belonging to V' Q is said to be a Q-neighbourhood of X (0,B) -

Definition 3.3:An intuitionistic fuzzy set A is said to be an R-neighbourhood of an intuitionistic
fuzzy point x,g) if there exist closed set G S ¢ we have x,5) ¢ GandA € G . The collection of

all R-neighbourhoods of an intuitionistic fuzzy point x, s is denoted by R

RX(%B) ={AE IFS HGETC'X(%B) ¢€G,AC G}

Theorem 3.4 :Let(X, 1) be an IFTS , x(,p) € IFP(X) and A € IFS. Then A €
TC if and only if A€ RX(OL,ﬁ) Y X(Ot,ﬁ) $ A .

X(@p)

Proof

(=)Let Aet®and x(,p €A, thenIAET® s.t xp €A, ACA
Hence A € Ryp)

(:)IetA € RX(Q'B) , V X(0,8) ¢ A, then 3 B € 1° such that

X(op) €B, B2A.Thus 3G =B € t such that

X@pao) € G ,G = B¢ < A°by proposition (1.1.10)

Then A€t

Therefore A€t m.

Theorem 3.5:Let(X, ) be an intuitionistic fuzzy topological space , x5 € IFP(X) and A,B €
IFS. Then:

I. 0. € Ryup) -
ii. If ABE€E Ry(a,p) » then AUB € Ry(ap) -
ii. If Aj € Rypy, 1 €1, then NigrAj € Ry(yp) -
Proof
() Since 3 0. € 1°such that x5 0., 0.20..
Then 0. € Ry(yp)

(ii) Let A, B € Ry(yp) , then 3 Hy, H, € 1€ such that
VWY
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X(op) € Hiand A © Hiandx ) € H, and B < H, for some x € X
Then x(,p) & max{ Hy, H,} .

S0 x(yp) & (H; UH,) and H; UH, 2 AUB, H; U H, € t°[because
t¢topology]

Then x¢p ¢ H{UH, , HHUH, 2 AUB

Hence AUB € Ry(p) -

(i) Let Aj € Ry(op) 1 €1, then 3 B; € 1° such that
X(Q'B) $ Bi , Ai c Bi

= ﬂA QﬂB
i i
Since B; € ¢ = N B; € ¢

Since x(a,[;) e Bi = X(a’ﬁ) $ n Bi then X(a'ﬁ) $ n Ai i el
Hence niEI Ai (S RX(OL,B) .

Theorem 3.6 :Let X be a non empty set and x(, ) € IFP(X) ,let Ry, p) < IFS satisfies the
properties in theorem (3.5) .

T(R)={A€IFS: VXyp €A ,AERyqp}VU{l.}.

Then t©(R) = {G € IFS : G® € t°(R)} is an intuitionistic fuzzy topological space on X .
Proof

(i)since 0_,1. € °(R), then 1_,0. € 1(R) .

(ii)Let A,B € 1(R) = AS, B¢ € t°(R)
Then x(p) & A°and x, ) & B€
Since A%, B¢ € 1°(R) ,then A € Ry(4p) and B€ € Ry(yp)
Thus by condition (ii) in theorem (1.3.5)
Then A° U B€ € Ry - Hence AU B € 1°(R)
= ANBe1(R)

(i) Let {A: je]}S1(R)

Then {A%: je]} < 1°(R)

Let X(op & NjgyASj, then 3j. €] suchthat x(,p & Aj.

Since cho € TC(R) ,then chO € Rx(a,ﬁ) . But n]EI AC] c cho
ﬂAC] € RX((X,B) = ﬂAC] € TC(R)
j€J j€J

Hence UJEIA] (S T(R) m .
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Proposition 3.7:Let (X, 1) be an intuitionistic fuzzy topological space and A,B € IFS and a €
Iy,BEL s.t a+f =1Then:
i. A€ NUp ifand only if A® € Rx(yp) -
il. A€ Rx(,p ifand only if A° € N™x(gq if pa(x) +v4(x) =1 for any intuionistic
fuzzy set .
iii. IfAc BandC € Ruthen € Ry
Proof
(i)(=) suppose that A € NV U,
Then 3 G € © such that x(,pqG S A
Since x(,5)qG

By proposition (2.11) in (4)
We get x(,p) & G°
SinceG € A
Therefore A° € G¢ ,letG° =F
Thus 3 F € 1°suchthat x,5) € Fand A° S F
HenceA® € Rx(,p) -
(<)suppose that A° € Rx,p)
= 3G € t°suchthat x,p & Gand A° € G
Since x,p) € G
By proposition (2.11)= x(,3»qG® ...... (1)
Since Ac G =>G‘€A ... (2)
= 3G € tsuchthat  x(,3qG" S A
Then A is an intuitionistic fuzzy Q-nbd. ofx g
Thus A € NV %,p
(ii)(=)suppose that A € Rx(, p)
= AGET", Xp € GandA c G
Since x,p) € G
Then x, 3qG*
ThereforeIx € X, a>p,(x) or B<ve(®
Sincea+f =1and uy(x) +vy(x) =1
Therefore B <vg(x) and o> p.(x)
Then xg ) € G, letG" = H suchthat H et
Then xpq) € H
Thenx@gy € G°=H ......(1)

Since AC G
VVE
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Then G¢ € A°
Therefore H € A¢ ......... (2)
A € N"X@pq)
(&)suppose that A° € NV x4
= 3F€er, X@po) € F S A
= B < pp(x) Aa > vp(x)
=1-f=21-p®Vi-0<1-vp(x)
Sinceur(x) +vp(x) =1 anda+ =1
Thena > ve(x) A B < up(x)
Therefore x(, ) & F¢ ... (1) suchthat F¢ € t¢
Since FS A = ACF° ...... (2)
Therefore A € Rx(yp) -
(iii) suppose that A € Band D € R, such thatA € B
Ry={HeIFS: 3Getsuchthat AZGandH < G }
= 3G Etsuchthat AZ Gand DS G
SinceAZ G
= BZG

So 3Ge1® suchthat BZ Gand D C G
= D € Rgm .

Definition 3.8:Let (X, 7)be a topological space a set A is said to be an R-neighabourhood of a
point x if there exist a set G€ ¢ we have x € G and A € G .The collection of all R-
neighabourhoods of a point x is denoted by R,.

Ry={AcX:3Ge1",x¢Gand ACG}.

Theorem 3.9: For each o € (0,1],B € [0,1), A € IFS and x5 € IFP(X) , we have :
i. Awp € Rein(X, £(1)) if and only if A € Rx,p) in (X,7) .

\Vo
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ii. A € Ryin(X,7) ifand only A € Rx(p in (X, weup (D).
Proof /
(i)(=)suppose that A, 5 € Ry in (X, £(1)) such that
Subbase 6 ={Ayp :AET)
= 3 G(ep) € (L(1)° 22X € Gopy and A, p) € Gpsuchthat Ger , A€t
Then xgp € G .. ... (D
Since Ag,p) S Gop SUChthatAS G ... (2)
= A € Rx(yp)in X,1) .
(&) suppose that A € Rx(,p in (X, 1)

= IGET° 3 X(4p) & GandA € G

Since x,p) € G

Thus x & G(opy e oo (D)

SinceAcC G

Then Ap) € Bp) - o (2)

Hence A, € Ryin (X, £(7)) .

(ii)(=)suppose that A, p) € Ry in (X, 1)

= I Gp) ET° 3 X €& Gupy and Ap) S Gop)
Then AC G

Since A, p) € T then A € w,py(t)and sinceG,p) € 1° then G € (Wq py(7))°
3G € (Wgp(1))and we get x(p) € G ... (D
Since Ay p) € GpS0,AEG ... ... (2)

Hence A € Rx(g,p)in (X, W(gp) (1)) .

(&) suppose that A € Rx,g) in (X, W(e,p) (1))
Therefore

1Ge (D(U,U)(D))fsuch that X(0,8) ¢GandAc G
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Since G € (D(D,D)(D)): then G(a,ﬁ) Sh
A C GtherEforQA(a’B) c G(O"B) and since X(0,p) G
Thus x ¢ G((er)

Hence A, g) € Ry in (X, 7).

4. Limit points and cluster points of intuitionistic fuzzy ideal

Definition 4.1:Let(X, 1) be an intuitionistic fuzzy topological space and L be an intuitionistic
fuzzy ideal in X and x, g)intuitionistic fuzzy point then :

1.

An intuitionistic fuzzy point x g is said to be limit point of L (written as L — x5 ) if

VAERy,, ,3GEL,A S Gor equivalently Rxg S L . In this case we say that L

convergence to X, g).
An intuitionistic fuzzy point x, ) is said to be an accumulation (or a cluster , or adherent

point of L )(writtenas L o« x(-, ) ) if VAER,, ,VGELwehave AUG # 1.

The union of all limit points (respectively all cluster points of L will be denoted by
Lim(L) (respectively Adh(L)) i.e

Lim(L) =U {X(p) : L = X(op) }
Adh(L) = {X@p) : L X(,0) }.

Proposition 4.2:Let L be an intuitionistic fuzzy ideal of an intuitionistic fuzzy topological space
(X,7) and x(, ) € IFP(X)Then :

Proof

i. L— X(a,B) iffx(a,B) € le(L) .
ii. L« X0, iffx(u,ﬁ) € Adh(L)

(i) (=)suppose that L — X,

Since Lim(L) =U { X(qp) : L = X(op) }

From definition we get x,g € Lim(L).
(<)suppose that x(,,g) € Lim(L) ,

And G eR since x(,p) € G so Lim(L) £ G .

X@p) !

Then3y, .  €EIFPX)3L —y,  ,andy, . &G

Bo) !

Cc Cc
SoG € Ry(ao,go) and Ry(m,,;so) C L then Rywp EL

Therefore L— x,p) -
(ii)(=)suppose that L o X,

\VV
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i.e X(qp)a cluster point of L

From definition we get x(, 5y €U {X(gp) * L X X(gp) }
Hence x(,,p) € Adh (L) .

(&)suppose that x,,p) € Adh(L)

Let G € Ry, , SiNCe X (o) & G then Adh(L) & G.

3 Yiapy € IFP(X)such that L « Y (0 p) and Y (oepo) ¢G.

VAE€ER ,VHEL w AUH=#1_
So, Y (a0 ) e get *

Since y(, .y €G ,then G ERy(, 5yand GUH # 1

ThusVGeRx(alB) ,VHEL = GUH=+1_

Therefore L o x5y L.

Theorem4.3:Let L be a maximal intuitionistic fuzzy ideal in an intuitionistic fuzzy topological
space (X, 1) . Then Lim(L) = Adh(L) .

Proof

Let x(,p) € Lim(L) by proposition(4.2) we get L — X(0,p)S0Rx 5 E L
Let A € Rx(a’mand BeL

Since Ry,py EL = AEL

Since L intuitionistic fuzzy ideal then AVB € L

Since L is a maximal intuitionistic fuzzy ideal = /_ &L ,SOAUB # 1.
Therefore for any A € Rx(,p),VB € L

thereforeAUB # 1.

thenl) oc Ly

By proposition(4.2) x (s € Adh(L) ,
Hence Lim(L) € Adh(L) .
Let x(,,p) € Adh(L) by proposition(4.2) L o« x¢;

LetL’={A€lIFS: 3HeLandBeR, . withACSHUB}

X(op)

We prove that L" is an intuitionistic fuzzy ideal

1) LetAeLlL” 3 JHeLandCeR,,, = ACSHUC
Andlet BEL" 3 JFeLandD€ER,  =>BCSFUD
= AUBCSC(HUF)uU(CuD)
= AUBEL"
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2) LetA€EL” , BCA
Therefore3a HeLandCeR, _.andAc HUC

X(ap)

Since BS A thenBc HUC

So B € L*, and L" is an intuitionistic fuzzy ideal

Clearly R CL*,andl] C []".

X(ap) —

since L is a maximal intuitionistic fuzzy ideal , then L = L*

ThusR, (@f)

CL andL — X(Q’B)

By theorem we get x, gy € Lim(L) then Adh(L) € Lim(L)

Hence Adh(L) = Lim(L)[ .

Theorem 4.4:Let L is intuitionistic fuzzy ideal . Then the family L, g (L) = {Agp : A€EL}Is
an ideal on X where € (0,1],B € [0,1)[] + [ = 1.

Proof

1.

Let A,B € Lp(L) , 3GHEL suchtha

A=Ggp , B=Hgs; ,GHEL, a+p=1
Since L is an intuitionistic fuzzy ideal thenGUH € L
Thus (G U H) ) € Lgp) (L)
Since (G U H)p) = G(gp) U Higp) € Lap(L) therefore

AUB =Gp) UHgp = (GUH)@p) € Lo (L)

Then AUB € L, (L)
Let A € L,p(L)and B € A
Since A € L,p (L) then3 G € L suchthat A = G, .
So Va€ (0,1],B €[0,1),3HEIFS 3B = Hyp
Since BE A =Gg = BE Gyp suchthat G €L
S0 Heapy € Gapy
Then H € G, since G € L and L is an intuitionistic fuzzy ideal
Thus H € L, therefore B € L, (L)
Then L,p) (L) is an intuitionistic fuzzy ideal .

Proposition 4.5:Let (X, t) be an intuitionistic fuzzy topological space andL;, L, be intuitionistic
fuzzy ideals in X such that L; < L,then :

YvAa
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i. If L2 X X(a,B) Implles that Ll oe X(0,p) -
ii. If Ll — X(0,8) Implles that L2 4 X(0,B) -

Proof
(L1)Suppose that L, o x4 , and let G € Rx(,p), A €L,

SinceL; €L, ,then A€L,
Since L, o x(4p)
Thenwehave AUG # 1_..
HenceL; o x,p) L .
(LJ)Suppose that L; — X, SO Rx(op S L
SinceL; € L,
RX(op) € Lo
HenceL, — x(p) ! -

Theorem 4.6:Let (X, t) be an intuitionistic fuzzy space ,x(,g) € IFP(X) , A € IFS and L be an
intuitionistic fuzzy ideal in X . Then L — x,,p) (respectively [1 o« [ -y in (X, 1)) iff
Liapy(L) — x (respectively Ly (L) o<in (X, € () Va € (0,11, € [0,1) .

Proof

L — xpin(X, 1) and let F € Ry in (X, £, (1))

Then F = Gypys.t G € 1, by theorem (3.9) G € Rx(,p) in (X, 1)

Since L — X(4,p)

Then 3 A € Lsuchthat G € A 50 Gp) S A(gp) € Lap(L)

Therefore L, (L) — xin (X, £p) ().

Conversely let £, 5 (L) — xin (X, £p (L)) and let G € Rxp
By theorem (3.9) Gq,5) € Ryin (X, L(o,p) (1)) , then I F € L, (L)
Gp) EF,50Gp S Aypp forsomeAEL = GCSA

Thus L — xgpin (X, 1) .

Let L o< yin (X, 1) ,andF € Ry in (X, £gp) (1)) Let H € €5 (L)
Then3Ge O ,AeLwhereH=Agp, F=Gp € Ry by theorem (3.9)
G e RX((X’B).Since L x X(r‘*)then AUG=# IM .

Thus A¢,p) U Gep # X , Ya € (0,1],B€[0,1) ,FUH # X.

Hence £ p)(L) o xin (X, L(,p (L)) .
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Conversely , Let £, (L) < in (X Ciop) (r))

andG € Rx(,p) in (X,1),SEL.

by theorem (3.9) , G(,,5) € Ry in (X, E(%B)(L)) :

Then 3 F € L) (1), H € L5 (L) such thatF = G, H =S, ,
Since L, (L) xxin (X, E(a,B)(T))'

Then G,p) U S(ep # X Va € (0,1], BE[0,1)soGUS # 1.
Thus L o« x5y in (X, 7).

Theorem 4.7:Let L is an ideal , then the family w,g)(L) = { A: A, € J} is an intuitionistic
fuzzy idealon X and [ + [ = 1.
Proof
1. LetA,B € wp (L), then Agp ,Bep) €L
Since L is ideal thenA ,,p) U B(op) € L, since (A U B) 5 = Aggp) U Bop)
S0 ,(AUB)p €L,Hence AUB € w5 (L) .

2. LetA€wgp(), BSA
Then A,p) € L and since B € A
Therefore B(,p) S A(yp) » SO sincel is an ideal
Then B(,p) €L , Thus B € w(, (L)
Hence w,g)(L) is an intuitionistic fuzzy ideal .

Theorem 4.8:Let (X, 1) be a topological space and L be ideal in X ,L — x ( respectively L
x ) in (X, 1) iff weg) (L) — X(op) (respectively wig,pL o X(gp) i (X, We,p (1) -
Proof

LetL — x in (X, 1) and let A € Rx,p)in (X, W(q,p (1))
by theorem (3.9) A(,p) € Ry in (X, 1) . Since L — xin (X, 1),
then ,3B € L suchthat A, g € B, S0 A(yp S Hepy » Vo€l , BEL forsomeH €

W,p (L) - Hence A € H .Thus W(e,p) (L) — x(alﬁ)in (X, W(ap) ().

Conversely , let w,g (L) — X(gp) in (X, W(Q,B)(r)) and letB € Ry in (X,7) . Then 3G €

W(a,p) (T)Where B = G, ) .by theorem (3.9) we get G € Rx,p) in (X, W (0,B) (r)) , since

VAN
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W(%B)(L) — X(q,p) then3a S € W(q,p) (L) suchthat G<S,so G(%ﬁ) c S(%B) ,Vae (0,1],
Be[0,1)ie BS S(O‘:B) ) S(Q’B) eEL

= L —xin(X,1).

Let L o< x in (X, 1) and let A € Rx (), B € w(q,p) (L).by theorem (3.9) Agp) € RiiN (X,7) .
Then3F € T, HEL such that F = A(Q’B) , H= B(“!B) ,
sincel « x in (X,’C)SO B(Q’B) U A(O"B) #X ,Va€E IO ,B € Il ,S0 FUH=+#1_.

Hence W(a,p) (L) — X(qlﬁ)in (X, W(a,p) (T)) .

Conversely let w,g (L) X Xp) in (X, wp (1) and F €Ryin (X,1), HEL, then 3G €

Wap (D), B € wiep (L)

sincew 5y (L) X X(4,p)

Since GUB # 1.50,Ggp) UB(gp) # X, Va€ly, BE]
ThenL < x in (X,7)[1.
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