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Abstract

Open sets may be viewed as an extension of semi-open sets by applying the notions of semi-
open sets and grill nano to nGs-open sets, with the following four goals in mind: The objective
is to characterize nGs-open sets by examining and proving numerous of its attributes and
comments. And investigate and define new kinds of functions based on the concept of nGs-open
sets, using sets of nGs-open sets, we will define a new type of Compact type and call it nGs-open
compact then we will find the relationship between these new types of Compact type with nano
compact. We will also talk about the relationship between nano grill semi-open sets and
continuous functions and the relationship between nano grill semi-open sets and irresolute
function as well we give some examples, proofs and observations about the relationship between
nano grill semi-open sets and functions and their relation to nano compact.
Keywords: Nano Grill semi-open compact space, nG_S O-semi-open compact., nano compact.

1. Introduction

The concept for grill topological spaces rests on the use of two operators: and. The pioneer of
this concept was Choquet (1). Some parallels between the Choquat idea and ideas, nets and filters
have been discovered. Several hypotheses and characteristics have been discussed in (2-5). It
allows for the growth of the topological assembly utilized to account for intangibles like love,
intelligence, beauty, instructional quality, etc. Additionally, it broadens the frontiers of Nano
topological spaces by employing the concept of grill modifications in the lower approximation,
the upper approximation, and the boundary region. First proposed in 1970 by Levine (6), the
concept of enlarging closed sets is widely credited as a breakthrough in the field. Lower, higher,
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and boundary estimates of a subset of a cosmic set with an important basis to it are the foundation
on which the idea of nano topological assemblage rests.

Also, the concept of nano is used to introduce the definitions of the closed set, the interior set,
and the closure set. Lellis (7) first developed this concept in 2013. The primary objective of this
study is to incorporate a grill into a space containing a generalized closed nano topology. We've
established contact with some very important people.

2. Preliminaries
Definition 2.1:(4), (8)
A Grill is a nonempty collection of nonempty subsets of a topological space y
i. AKAEGand A € B S ythenBEG
ii. A BCSyand AUBE Gthen A € Gor B € G. (9), (10)
Assuming that  is a non-empty set, the following sets are grills on y.(11), (12)
o D &P(y \ {@} are examples of trivial grills on y.
o Gy is the grill of all infinite subset of .
* Ggg is the grill of all uncountable subsets of y.
o Gp={A:A €P(p,"P € A}isacertain point grill on y.
e G,={B:BEP(),BNA* 0@}

+ If (3, 1) 1s a topological space, and so the set of the all dense subset that does not already exist
here is known as G= {A: int(CI(A)) # @} is one kind of grill on y (4).

+ Suppose that G a grill on (x . A mapping PPy — Py is
referred to as §( A) = { x € y: A N GE G for every {i € t;y € G} for every A € P(y). A mapping
P: P(y) —P(y) is referred to as Y (K) = A U ¢ (K) for every A € P(%).(13)

Kuratowski's Axioms of Closure for the map y are verified: (13), (14), (15)

. Y(9)=0,
ii.  when A C B, then y (A) € Y (B),

iii.  when A Cy, then § (Y (K))= Y (A),

iv. when A, B €y, then y (AU B)=y (A) U Y (B).

Definition 2.2: (13)

There exists a special topology {c = {G S x: Y (x — G) = (¢ — 0)}, when for any A € y that
corresponds inside the topological space, to a grill G (y, t).
U (K) = KU $P(A) = te- CL (A) and { S {G.
Remark 2.3: (4)
If G = "P(y)/{@}, then {G.= 1.
Remark 2.4: (2)
We can find {; by using the base as follows B(t;, 1) = {v—A;ve, A & G}
Definition 2.5:(13)
Let y # @ and R be an equivalence relation on y, A S y.
i. The upper approximation of A for R is denoted by R,, (A), where

Ro (K) = Ue, {RGD: RG) N A = G).
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ii. The lower approximation of A for R is denoted by Ry (4), where

Rw(A) = Uye, {ROD: RGO S A}
iii. The boundary region of A for R is denoted by 8,,(4), where
By (K) = Ry (A) — Ru(A).
Definition 2.6:(7), (16)
Let x# @ and R be an equivalence relation on y and

tw(d) = {x, 7, Rw (A), Rw(4), BW(A)}, where A C y. Then t,,.(A) is a topology on x named nano

topology for A (3, tw (&) space is known as nano topological. The components of t, (4) are
named nano-open sets denoted by n — open sets. The complement of an — open sets is named
a nano-closed set denoted by n — closed sets.

Definition 2.7:(7)

Let (%, t.,) be N.T.S (nano topological space) and A S y. The nano closure (respectively, nano
interior) of A which is short nCl, (A) (respectively, nint,. (4)) is defined by; nCl, (4 =n
{F,F¢ € t.,A S F}, (resp., nint,, (A)) = nint, (&) = {(; 0 € y,0 € A}

Note 8:

We said the triple (y,tw, G) G.N.T.S (Grill nano topological space)..
Definition 2.9:(7)

Let (y, tw) be an N.T.S, a subset A of y is named N.S.O (nano semi-open set) A S
nGly(nint,(4)) < 30 € t,; 0 < & S nCl, (D).

A subset B of y is called nano semi-closed if (¥-B) is N.S.O set The collection of all N.S.O
(respectively,N.S.C) sets in a nano topological space (x, tw)-

will be symbolized by nSO(y) (respectively,nGsC ().

Definition 2.10:(17)

There exists a special topology Nty ={0 S ¥ (x — ) = (x— 0)}, when for any A < y
that corresponds to a nano grill G on the topological space (¥, {w)-

U (K) = AU P(A4) = ntwe- CL (K) and t, S Ntwe-
Definition 2.11:

Let (%, tw) be N.T.S and A € y. The nano closure (respectively, nano interior) of A which is
short nGl,, (4) (respectively, nint,, (A)) is defined by; nCl,,c(A) =n{F,F* € t,,.AS F},
(resp., nint,c(4)) = nint,c(A) = {i;0 € t,, 0 € A}.

Definition 2.12: (18), (19), (20)

A topological spaces (y, tw» G) is named nano compact space if and only if all nano open cover

of x has a finite subcover..

3. Nano Grill semi-open sets in nano compact space
Definition 3.1:

For any Grill topological space (y,t;) and AE y; Ais said to be nano Grill semi-open if there
exists G € ;0 — A € Gand A — nCl,(0) € G.And A denoted by nGg-open. y — A is a nano
Grill semi-closed and denoted by nGg -semi-closed and the set of all nGg -open presently by

361



IHJPAS. 2025, 38 (1)

rlGSC) (x) and the set of all nGg-semi-closed presently by nGgC(y).

Example 3.2:
Let (x, tw, G) be a nano grill topological space to be a nano grill and
X=Xy X Xa 3
G={0Exy, €0}
G = (b b o b Ut b U b D 0 23 D 0 03 Ut a0 01 23
R={0t0 %,)» (0 %0)s O 2 ) Gty 1) Ot %0 ) Gl 4D

R\ [d =t} O xe b 033
wCy,w=1{23},

tw = {09,{3},{2,4}, {2,343}

B={v—H&vVv €ty NA & G}
B = {X; g, {Xp Xo X4}r {X1' Xo» X3}' {Xz’ X3’ X4}' {Xz' X3}' {XZ' X4}’ {Xl' XZ}' {XZ}' {X3}} = lwe

fleé(X) =P .

Proposition 3.3:
i.  Every nano open set is a nGg -open sets.
il.  Every nano closed set is a nGg -closed.
Example 3.2 demonstrates that the converse of Remark 3.3(i)(ii) is not true.
Definition 3.4:
Let (xtw, G) be a nano grill topological space. By a nGs — open cover of y we mean a
subfamily of I]GSO()() wich cover y
Definition 3.5:
A nano grill topological space (¥, {w,G) is said to be nGs — compact spaceif every nGg —

open cover for y has a finite subcover.
Theorem3.6:

A nano grill topological space (x, tw,G) is be nGs — compact space if and only if every
family of nGg — closed subsets of  with finite intersection property has a non-empty
intersection.

Proof:

Suppose that y is nGs — compact space and let {F;:i € A} be a family of nGg—
closed subsets of y with (F.I.P). Assume that N;cp F; = @, then U;cp F¢; =y, where {F¢;:i €
A} is a nGg — open coverof x which is a nGg — compact space, If follows that there exists a
finite subcover {F¢;}",_, such that y = Ui, ¥¢;, then Ui, F; = @ which is a contradiction.
SinceF;: i € AthasaF.l1.P. Now, suppose that every family of nGs — closed subsets of y with
(fi.p) has a non-empty intersection. Assume that y is not nGs — compact space, let {uy,:a €
A} be anGg — open coverofy and suppose if possible, {u,: a € A} has no finite subcover. The
collection {u° :a € A} has the F.LP, if but {u® :a € A} is a family of nGg — closed sets, so
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Ngen U # @, it follows that U, u, # x Which is contradiction since {u,: a € A} is anGg —

open coverof y .
Theorem 3.7:

Every nGs — compact space is a hano compact space.
Proof:

LetU = {u;,i € aA;u; €1, Vi }isanopen cover for y such that y = U;e, u; and since every
open set is a nGg — open sets .So, U is a nGg — open cover for y , and since X is a not nGg —
compact set .So, there exist a finite subcover say U = {uq,uy, ..., u,} such that y = UL, u;
.Therefore, x is a nano compact space.

Definition 3.8:

Let F:(twG — (Y,tw' ,G)be a function then F believed to be;
1. 1nGsemi —continuous function, denoted by nGg-continuous function if F~*(u) €
nGsO(for all u € -

2. Strongly nG semi —continuous function, denoted by".Strongly nGg-continuous function
"if F71(u) € t,, fore all u € nGs0(Y) .
3. nG semi-irresolute function, denoted by nGg -irresolute function if F~1(u) € nGSO(X), for
allu € rlGSO(Y).
Proposition 3.9:

Let F: (4, tw, &) — (Y, 1., G') be a function.

1. FisnGg -irresolute function whenever F is strongly nGg-continuous function.

2. If F is a strongly nGg-continuous function then F is a continuous function.

3. "When F is a continuous function * then FisnGg-continuous function.

4. F isnGg-continuous function whenever & is a nGg -irresolute function.

In general, the opposite of (proposition 3.9) is not supported by the following examples.
Example 3.10:

Let F: (o, tw» G) — (% tw» G™) be a function such that F (y) = y for each y € y

Where

1= {%1%2,%3}, G = P \ {4}
R= {00 %) (%) (%), (2 %), (40 2%))
R\ [ = {{XZ'Xs}' {X1}}'W = {X1}
te = {%6.{1,}}
G~ = {u; % € u}, qGSO(X) = {u; % € u} U {@},nGgf)(X) ="P(y) .

So that, F isnGg-continuous function and continuous function but it's not

nGg -irresolute function and it's not strongly nGg-continuous function.

Example 3.11:
The function F: (%, tw» G) = (% tw» G™) such that

?({XZD = {X1}v T({XJ) = {Xz}'j:({xs}) = {Xs}’
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Where

L= X X} 6™ = PO\ {B])

R= {00 %) O 1) (o 15), (it 1), (151203
R\ b = {1} G} w = )
w = {Xz @, {X1}}’
G = {ux, €u},nGs00) = P \ {4},

qGSC)(x) = {u; % € u}u{@},Fis qGSé(x) continuous function and nGg -irresolute function
but it isn't continuous function and not strongly nGg-continuous function it's not since

T_l(xl) = {Xz} & Tw-

G -irresolute function

strongly nGs-continuous nGg~continuous function
function

continuous function

Diagraml. Continuous functions via pG- open

Proposition 12:
I. The nGs- irresolute image function nGg — compact spaceis a nGg — compact space.
ii. In strongly nGg — continuous the image of nano compact space is a nGg — compact space.
ii. The nGg — continuous function the image function of nGg — compact is a nano compact.
Proposition 3.13:
A nGg — closed subsets of nGg — compact space is nGg — compact.
Theorem 3.14:
If A & B are nGg — compact, then AU B is a nGg — compact.
Proposition 3.15:
Every nGg — compact is a nano compact.
Example 3.16:
Let (R, %, tw) be any nano topological space such that R is the set of all real numbers and R =
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{(r,r), r € R} so, R\ [r] = {{r}, r € R}. Now, if w= {1} and G = P[R] \ @, then R,, = {1} =
Rw and 8, = @ 50, t, = Ntwe = {R &, {1}} and nGsO(R) = {0 R; 1 € G} U @ .This much is
clear: (R, tw,G) is a nano compact which is not nGg — compact since L = {{1,r}, r € R} is
nGg — open cover has no finite subcover.

4. Conclusion

In this work, a new type of open set was studied using the concept of nano-topology ,grill and

nano compact which is called nGs — open sets. The properties of this set were studied. It was

found that qGSC)(X) represents a supra-topology space. New forms of functionality were defined
by applying this notion, and the relationship between these functions was found.
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