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I. INTRODUCTION
An ideal [3] J on a non-empty set X is a collection of subsets of X which satisfies,

(i) AeJd,andBc AimpliesB e J
(ii) A/Be JimpliesAuBeJd

Given topological space (X, t) with an nano ideal J on X and if ®(X) is set of all subsets of X, set operator ()" : #(X) >
@ (X) is called local function [3] of A with respect to T and J defined as follows:
ForAcX,A"(J,1)={xe X/UUA ¢ J, forevery U e t(x)},
where t(x) ={U e 1, x € U}.

A Kuratowski’s closure operator cl”(-) for a topology t(J, t) called *-topology finer than t is defined by cI"(A) = A U
A"(J, 1) [?]. When there is no change for confusion, we will simply write A" for A*(J, t) and t” for 1°(J, 1). If A c X, then
cl(A) and int(A), denote closure and interior of A in (X, ) respectively. The interior and closure of A in (X, t*) is denoted by
int"(A) and cl”(A) respectively.

The notation of a nano ideal topological space was introduced by Parimala et al. [8]. They studied its properties and
various characterization. Also some new notions in the context of nano ideal topological spaces and investigate their basic
properties [8]. Also Krishna Prakash et al. [4] introduce nano compactness, nano connectedness and study their properties.

Il. PRELIMINARIES
Now we recall the following definitions and some important properties.

Definition 2.1. [5]
Let U be a non-empty finite set of objects called the universe and R be an equivalence classes. The pair (U, R) is said
to be the approximation space. Let X < U, then

(i) The lower approximation of X with respect to R is Lz(X) = U {R(X): R(X) € X, x € U} where R(X) denotes the
equivalence class determined by x e U

(if) The upper approximation of X with respectto R is Ug(X) = U{R(X):R(X) N X # @,x € U}

(iii) The boundary region of X with respect to R is Br(X) = Ur(X) — Lr(X).

OOE)
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Definition 2.2.
Let U be an universe, R be an equivalence relation on U and tr(X) = {U, &, Ur(X), Br(X), Ur(X)} where X < U. Then
tr(X) satisfies the following axioms.

(i) Uand J are in tr(X)
(if) The union of the elements of any subcollection of tr(X) is in tr(X).
(iii) The intersection of the elements of any finite subcollection of tr(X) is in tr(X).

That is, tr(X) is topology on U called the nano topology on U with respect to X. We call (U, tr(X)) as a nano topological
space. The elements of tr(X) are called nano open sets (briefly n-open sets). Also any non-empty sets satisfies properties
of (i), (ii) in (U, tr(X)) is called nano ideal.

In the rest of the paper, we denote a nano topological space by (U, &), where &= 1r(X). The nano interior and nano-
closure of subsets of U are denoted by n-int(A) and n-cl(A) respectively.

Definition 2.3.
A collection {Ai/ i € 3} of nano-open sets in a nano topological space {U, tr(X)} is called a nano open cover of a subset
Bof Uif B c UL,{4;}.

111. NANO-COMPACTNESS WITH RESPECT TO NANO IDEAL

Definition 3.1.

A subset A of a space (U, %) is said to be nano J-compact or nano-compact modulo an ideal if for every open cover {Uq
/ o € A} of A by nano open sets of X, there exist a finite subsets Ao of A, such that A— U {A«/ o € Ao} \in J. The space (U,
A, J) is said to be nano J-compact if U is nano J-compact.

If (U, #) is nano topological space with ideal 9 = {J}, (U, t) is nano topological compact = (U, 1) is nano J-compact.
From this, compact = compact modulus an ideal = Nano compactness = nano compact modulo an ideal.

Theorem 3.1.
Every nano-closed subset of hano-compact a J-nano compact.

Proof.

Let A be a nano-closed subset of (U, %; J). Then A®is nano open in (U, %; J). Let {B./ a € A} be an J-nano open
cover of A by nano open subsets in (U, &). Then {Bo / o € A} U A° is a nano J-open cover of
(U, A). Since (U, ) is nano J-compact, there exist a finite subcover {B./ o € Ao} W A€ such that

U-{Bu/a e A) VAl ed
=>U—-—{(Ba/a € A) UA)NA}cU-(Bua/a € Ag)
=>U-{Bu/aeA)UA"NA}eJ
=>A-{Bou/a e A} ed.

Hence A is nano J-compact. ]

Note 3.1.
Every nano g-closed subset of nano compact is nano J-compact.

Note 3.2.
If F is nano-closed and K is nano J-compact subset of U, then F n K is nano J-compact.
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Theorem 3.2.
Continuous image of nano J-compact space is nano f (J)-compact.

Proof.

Let f: (U, 7R (X)) = (V, 5 (Y)) be a continuous map, where (U, %; J) is nano J-compact. Let {B./a € A} be an nano
open covering of the set f (X) by sets of nano open in Y. Since f is continuous, the collection {f ~1(B,): @ € A} is an open
covering of X. Given that X is nano J-compact, such that finite subcover Aq such that

X=U{f1Bo):aeA}ed
= f(X—U{f 1(Bo) : o € Ao}) € T (9)
= f(X) - f (U{f 1(Bu) : a € Ao}) € F(I)
=f(X) = {Bu:a e Ay = f(X) —f(f 1(Bo) : a0 € Ag)
=>F(X)—U{Bu:a € Ao} € F(I)
= f (X) is nano f (7)-compact

Hence continuous image of nano J-compact space is nano f (J)-compact. o

Theorem 3.3.
If A and B are nano J-compact in ideal space, then A U B is nano J-compact in (U, tr(X)).

Proof.
Let {Bx : A € A} be an open cover of A U B in (U, tr(X)). Then {B« : a € A} is an open cover of A and B. Given A
and B are nano J-compact, there exist finite subset Ao and A; of A such that

A—U{By:a; € \g} =1, and B —U {By,:a; € A} =1,
=>A=LU{UB,:a; € Aj}and B =1,U{UB,:a, € A}

Now AUB =U {By;:a; € Ag} U {By,:ax €A JUL UL
=U {Bai U B, /a; € Ao, ay € Al} Ul, wherel €J
= (AUB) =U{B,, UB,,:a; € Ap,ay € A} UL

This implies A U B is nano J-compact.o

Corollary 3.1.
Finite union of nano J-compact space X is nano J-compact.

Theorem 3.4.
Every nano J-compact subset of a Hausdroff ideal space is t*-closed.

Proof.

Let A be a nano J compact subset of Hausdroff space (U, %; J). Letx ¢ Athenx € X— A. For eachy € A, there exist a
neighbourhood Uy and Vy of x and y respectively, such that Uy n Vy = . Note that x ¢ cl(Vy). Now {Vy :y e A} is a t-nano
open cover of A which is a nano J-compact, there exist a finite subset Ag of A suchthat A— U {Vy:y e Ao} € J,setl =
A—U{l,.:y € Ay}. Define U = Ui, Uy, Then U is t-nano open and U N (u Vyl.) = @. Therefore U n A < | and hence x

¢ A*. Hence A is t*-closed. o

Theorem 3.5.
The following are equivalent for the space (U, %; ).

(i) (U, 7, J) is nano J-compact.
(i) (U, %, J)is nano J-compact.

(iii)  For any family {F. : o € A} of nano closed set of U such that "{F. : o € A} = J, there exist a subset Ao of A
such that "{Fq : o € Ao} € J.
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Proof.
(@) = (b) Let {Ux : A € A} be a t*-open cover of U such that U, =V — |, where V. is nano open in X and I € 9. Now {Vx:
A e A} is an open cover of U and hence there exist subcover Ag of A such that

U-U{Va:h e A} ed.
SU-—U{Un:h e Agyu{u ik e A}
cU/U{Un: A e A} e d.
- (U, 17, J) is compact.

(b) = (a) Proof follows from t < t*.

(@) = (c) Let {F« : o € A} be a family of nano closed sets of U such that "{Fu: o € A} =. Then{U -Fq«:a € A}isa
nano open covers of U. By (a) there exist a finite subset Ao of A such thatU — u{U —Fu:a € Ao} € I. = n{Fa:a € Ao}
ed.

(c) = (a) Let {Uq : o € A} be nano-open cover of U then {U — U. : o € A} is a collection of nano-closed sets and m(U —
Ua @ a € A) =. Hence thers exist finite subset Ao of A such that "(U —Us:a € Ag) € . > U -U(Uu : a € Ag) € J.
This shows that (U, %; J) is nano J -compact. o

Theorem 3.6.
Let (U, 1, J) be any ideal topological space and A be a subset of U such that for each nano open set V containing A, there
is nano J-compact set B with A — B — V then A is nano J-compact.

Proof.

Let {Ua : o € A} open cover of A, where Vo = W U A such that W is open in U. Given there exists nano J-compact
subset B of U such that A B < Wea. Then {Ws U B : a € A} is tg nano open cover of B. As B is nano J-compact, there
exist finite subset Ao of A such that B — u{W« U B :a € Ao} € . Therefore

B-UWoenB:aeA)u(linB),lied
>BNnA=UWu:aeA)u(linBnA)
S>A=UWs:a e Ag) U (linA)
:)A—U(WqZ(XEAo):hﬂAEJA
= A is nano — compact. o

Theorem 3.7.
Let {Us : a € A} be a family of nano topological spaces where each U, is nano compact modulo to the ideal I, in the
space Uq. Let J be some ideal in U = [],ep Uy, Such that 7o : U — Uq is the projection map. Then U is nano J-compact.

Proof.

Let y be the covering of U whose elements are numbers of standard pre basis. To prove there exist a finite number U;
of elements of y such that X — U7_, U; € J. For each ao € Ay, let y,, denote family of subsets of y,,, is covering U, by
choosing point U from each U« = there exists Bo € U such that y, is covering of Ug . Then we find Uf“, Uf", s Uf" such
that

Bo _
Ug, —V U;° = g, ,
= g, (Upy) = Ui Bo (U ) € m) (g,) = I
>U-UL,U;ed

Thus U is nano J-compact.
IV. CONCLUSION
This paper, we introduce the notion of nano compactness with respect to nano ideal and investigate some properties of
nano topology and nano ideal. In future, it motivation to apply this concept in fuzzy system and graph structures.
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