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1. INTRODUCTION

In 1909, the researcher Riesz[1] presented the idea of proximity spaces in his theory "theory of enchainment", but this idea did
not receive attention at that time. Then this idea was presented and developed by the Russian scientist Efremovic [3] and
presented by the name of infinitesmmal spaces in a series of research, and then he generalized the concept of proximity spaces
by using the meaning of proximity neighborhood After that, the proximity spaces witnessed a clear development through the
many and varied researches included the concept like [4,15,19,20].

As for the concept of ideal and ideal topology, it was introduced by the scientist K. Kuratowski in 1933[2], and this topic has
witnessed many different researches that dealt with various aspects of this topic such as [23,13,12].

The i- topology, it is another form of topological spaces defined by the use of the family T with the ideal I, as it was defined by
Irina Zvina in 2006[6].

The W-operator was defined by T. Natkaniec [5] which is defined as the complement of the local function in ideal topological

spaces , where different types and studies wer presented of w -operator and enrich this topic in the ideal topological spaces, and
we will shed light on some of the researchers who worked in the fuzzy and soft topological spaces and proximity spaces And
of them [9,10,17]

In this paper, we will study the effects that can have on the w - operator in the i- topological space using proximity spaces and
using a set of principles that were previously studied

2. Preliminaries
Definition (2-1) [21]:

let (X, T, ‘I) be a space then a subset , A of X is called focal set if there exist
Ue T(x) , X € Xsuchthat UHA.

Definition (2-2) [21]:
let (X, T, I ) is i-—topology then , The focal closure of a set A is denoted by:FcI (A) and defined by
Fcl(A) = AUFd(A)
Definition (2-3) [21]:
let (X, T, I) be a space and AcX Then i — CE(A) is the intersection of all

L_closed sets suppress of A.
Definition (2-4) [22]:

let (X, T, I) is I—Topological space and (X, 5) is a proximity space and A = X Then A is called Focal dense iff chI
(A) — X and is denoted by fjrT'D'dense.
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Definition (2-5) [22]:

(X,6)

disjointhOdense sets A, B such that X — A U B
Definition (2-6): [21]

Let (X,T, llr) is L-Topological space and is a proximity space then X is called Focal resolvable if there exist non empty

let (X, T, I) be a space and (X, 5) is a proximity space a point X E X is called occlusion point of a subset B of X if for
U EIg (x), xeUand UGS B

3. 1ni"-operator proximity
Definition (3-1) :
Let(Xi T, I) is i —topological space and (X, 5) is a proximity space , then 1r‘b—operator proximity defined by
Ps(A) ={x e X:3U €
Is (x) and u < A}
where the relation U KA means that 5 A .
proposition (3-2) :
let (X' T' If)( resp. (X' Tf’ I) ),Jf = 1!‘2 , are i— topological space such that Il = IE(resp. r‘Elhl = r‘ElhE)then
s, (A) € ¥, (A)
proposition (3-3) :

let (X, T, I) is i —topological space and (X, 5) a proximity space , all of the Suffix phrase are Verified :
Ps(4) € U{u €l (X):u—AE€

L1
| Ps(A) Qu{uefsﬁ (x):u « A}.

Ps(4) cufu e Is (x):x €

3, A=“x‘4]

Proposition (3-4) :

Let (X, T, I) is i — topological space and (X, 5) is a proximity space then U’Ja (A) < FCE(A) and the converse is

not true.
Proof :

Let X = ]1["6 (A) so there exist u € ISE (I) U <A ,if possiblethatx E FCE(A) 0
there exist UE 155 (x) swehthat X EU,aNU =0 hence A° € 1’55 (x)

x € Fcl(A)
Proposition (3-5) :

,and this is contradiction , Then

Let (X, T, I) is i — topological space , and (X, 5) is a proximity space . Then ],L'S (A) — Q} for each A of I .
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Proof :

c _
Suppose that lfJa (A) + @ , then there exist X € ]»L'S (A) so there is Ue 156 (x) ! Una- = Qj,and this

is contradiction

There are several properties of ]j"' -operator as in the following theorem
Theorem (3-6) :

Let (X, T, I) is i — topological space and (X, 5) is a proximity space then each of the following are holds :

L Ws(A) = 0, Ws(A) E1g (x)
2. Foreachd €T . wg(ﬂ) + @

3. For each Ain X, ]1["5 (A) is i —open set .
4. A< wﬁ (A) for each i — open set A of X .

5. 1A € By Ws(4) € Ys(B).

.. Ws(AnB)=1s(4)NnYs(B)

. Ys(A) uys(B) € Ps(AUB),

8. wﬁ( s (A)) = Ps (A) for any subset A of X.
o x— X —4A) cys(a)

10. If"il < XandB € 1][then
Ys(A—B) =ys(4) = Ps(AU

B)

11. U’Ja (A) < é (A) _

12. If Ais i — close set then lﬁ’a (A) — A= @ .
13. If"il € T, then‘é1 S U’Ja (A)

Proof :

6.1t X € ‘Pa (A) N if)g(B) this mean that there exist Uwe Iﬁ (I) , Such that U«<A and W<LB

and by proposition (3-5) (2) [21] unw e I§ (I) ,and so Unw «< A Un W «B , there for U
NW <KANB X EPs(ANB)

8. Ietx € ‘J’Ja(wa (A)) , then
x EU {u € Ig (x),x € Ys(4),u =~

Ps(4))

and hence X € ]mbﬁ (A) .Conversely exist by (2) .

and
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10. sinceinl NB Cc A S0 U’Ja(ﬂ T B) c U’Ja ,Nowletx = ]‘EJE(A) if possible that x E 'i’a(ﬂ _ B),
U € I (x) we have U § (A° U B)

then for each

USB,but B € Iﬁ (x) and this is contradiction from that we get X € ])DS (A - B)

Now since"i1 CAUB then I,Da(_}l) < wﬁ (A U B),Ietx € h’Ja (A U B) then there exist

U €Ig (x) suchthat US(A°nB°)  UNB €l (I)and UNBSC A

possible X & U’Ja (A) then for each Ue J[156 (I) udsX—A4A

Ys(A) = Ys(AUB)

Proposition (3-7) :

Let (X, T, I) is i — topological space and (X, 5) is a proximity space if"ifl —BUB—-AE€ Ithen

Ps(4) = Ys(B)

c
hence U 5 A and this is contradiction, also if

» so if

,and this is contradiction , From that we get

Proof :

Since‘q_B E’['orB_"fl EI,Iet‘q_B :HlandB_‘é1 :HE
Then

B=(AnB)Uu(B—-A4)=(A—-H,)U

H,

and by proposition (3-10) (10) we have U’Ja (A) — U’Ja (A — H, ) S0

Ws(B) Ys((A—H))UH,) = Ys(4)

Proposition (3-8) :
Let (X, T, I) is i —topological space and (X, 5) is a proximity space if ANB = @ for each subsets"ili B of X,

thené(‘q) '""U’Ja(B) = '@andgs(ﬁ) ﬂwa(ﬂ) = '@

Proof :

Suppose thatgs(‘q) N i,ﬂ»'g(B) # ()  then there exist = fﬁ(}l) N if)g(B) Hence X € Eﬁ(ﬂ) and this

mean that for each u€ Ifﬁ (x) U 5 A and then u 6 BC andx € lffa (B) this mean that there exist
u € I§ (x) u<<B and this is contraction hencegs(‘q) n wﬁ (B) — @ .

Proposition (3-9) :
Let (X, T, I) is i — topological space and (X, 5) is a proximity space ifinli BET such that"il NB = @ then
$(ANB=0,,,9B)NA=0

Proposition (3-10) :

cy —
Let (X, T, I) is i — topological space and (X, 5) is a proximity space then A is Focal dense iff U’Ja (A ) — @ .
Proof :

Let A is Focal dense hence FEE(A) =X Suppose that wﬁ (AC) + @ , then there exist X € lffa (Ac) and then
c _
there exist u € ISE (x) U «A4 S0 u 5 A and thenif buth FCI(A) hence ifxE Fd (A) so for each focal
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set u of x and xE u , unA /x + @ but U 5 A for some u and this is contradiction . we get a contradiction also if

xE A andx E Fd(}fl) hence there exist u € 156 (x),xE u, u NnA /x: Q} ,hence 'i’a(ﬂc) — @
Conversely, suppose thatFCE(A) = X then there exist X € X ,J:' & FCE(A),this mean that there exist

u € I§ (x) such that U C A° , hence u = 'i’a(u) C lﬁ’a (Ac sod = IEE:Iand this is contradiction . then
X €EFcl(A ) eqenX EX

Some of examples discussed some cases in this paper are below

Example (3-11) :
Let

X={ab,c}, T=

{x,0,{a}, (B}},1 = {0,{c}}

and‘gdefined on X as followAaB iffn B # @ .Then if"il — {a}then we have that
J {LE € Ji[56 (X):LE —AE I} < 1j)a{ﬂ}AlsoifB = {aib}then
Ps(B) €U {u € I (x):u < B}

C Example (3-12) :
Let

X={ab,c},T=

{x,0,{a,b},{a,c}},1=1{0,{c}}

and O gefined as follow AOB s B # @ yenora= 1€} then Ys(A4) = 0,4 Fclic} = {c}
.clearlythatFEE {C} Z lﬁ’a (A)

Example (3-13) :
Let

X=1{ab,c},T=

{x,0,{a,b},{a,c}},1=1{0,{c}}

and (X,6) defined byASB AN B # O 1 a= {C},B = {b, c}, then Ps(4) = wa{b-ﬂ},sut
A—BUB—-A€I

4. conclusion :

1. In this paper the definition of the w "~ operator in the topological space was presented and it became clear to us the clear
effect of proximity spaces on some characteristics and anthologies related to the operator.
2. This definition can be applied to a group of subjects presented by a group of researchers such as[7,8,11,14,18].
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