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Abstract : The main goal of the study is to describe and characterize new classes of normal spaces hamely 3tDg9t¢, 9tsDi It and
Jgs Dk e spaces and to investigate their various properties and features.

|l. INTRODUCTION

In 2013,Lellis Thivagar introduced the concept of Nano-topological spaces[13]. Nano-topology has been analysed by various
authors in a diverse array of applications [8-10].The idea of ideal Nano-topological space was provided by Parimala[6].In Ideal
Nano-topological space,different varieties of generealized open and closed sets are introduced[6,12].Maheswari and Rekha have
introduced a new kind of ideal Nano-topological space called Dg-Nano topological space and explored different kinds of open sets
in Dg-Nano topological space[14]. In this current research, we explore the ideas of NtDg ML, NsDgINe and Ttgs Dy L -spaces in
Dg-Nano topological space and examine their various characteristics properties.

2. Preliminaries
Definition: 2.1 Let 4 be an ideal in the universal set . Let G < 1.
Then the Nano right dynamic lower, upper and boundary regions are given by
Dy(G) = {0 € W:R;(0) N G° € £ and R;(e) < G},
where R;(0) = {BeU: R.(n) € R, (B)}and
Dy(§) ={o € WRi(0) NG & £ and R; N G # B} and B, (G) = Dy(§) — Dx(§). Also, the generated Nano right dynamic

topology (called Dy - Nano topology) with respect G € U is given by 31D (G) = {U, (D,:D_m(g),ibm(g),%%(g)}.

The collection By, (§) = {u,%(g), B, (G)} forms a basis for YCy and the Nano right dynamic topological space is denoted
by (U, D (G), £).The elements of Dy (G) are called NDg;- open sets and its complements are called Dy~ closed sets.
Definition 2.2 Let (U, 9tDg (G), %) be a nano right dynamic topological space. An operator Q%: p(U) - p(U) is known as
the dynamic function of £ on 2 and defined as Q% = {p € U: U N Q & £ for all U € NDx(G)} and its closure operator is
Dg (Q) = QU Q%%

Definition 2.21IA subset P of (U, "Dy (G), £) is N,-Dg- open if P = intgg,, (Clpopy, (P)

Definition 2.304 Let H be a subset of (U, 11Dy (G), K).Then,

H is MsDy-closed if Dg;"( H) < S whenever H € S, S is 3t,Dg;- open.

Example 2.4.Let U = {p,¢,v,¢,7},G = {p, ¢}, £ = {@,{p}, {3}, {p, £}} and the relation X =

{(p, ), (p. ), (p,v), (5,6), (v, p), (v,€), (§, D), (7, 9)}-

Then the corresponding Dy, - Nano topology is

NDg(M) = {U, 0, {p}, {p, ¢, 7} {5, T}}.

Then DRC(C) = (U, 0, (v, &}, {p, v, 3}, {5, v, &, 73},

Dy CC) = {W,0,{p}, {5} {p,$}, (v, {p, v, 8} {cv, &, 7]}

NsDxC(G) = W, 0,{p}, {&}{p. &} {c. &} {p,v. &1 {c, v, $L (v, & ) {p, g v, Eh {p v, € Th {g, v, €, 7))
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3. N5 Dx N L-spaces
Definition 3.1. Let (U, NDx(P), £) be a NDy- Nano topological space. Then,
1. Uis NtDg-Normal space ( known to be NtDyItL-space ) if with any pair of non-empty disjoint 9tDy- closed sets S, and
Sy of (U, NDg(P), £), there exist NtDg-open sets G and G, of (U, NDg(P), K) with Sy < Gy and Sy, © Gy,
2. Uis NsDg-Normal space( known to be 9tsDgIte-space ) if with any pair of non-empty disjoint 9tDg- closed sets S
and &y, of (U, NDg(P), £), there exist NsDg-open sets G and G, of (U, NDg (P), £) with Sy < Gy and Sp, < Gy
Theorem 3.2.Each :tDgItL-space is NsDg It£-space.
Proof. Let (U, 9tDy (P), £) be a ItDyItL-space and S; and S, be two disjoint non-empty 9tDg- closed sets. Then there exist
disjoint non — empty pair of tDg-open sets G; and G, of (U, NDy(P), £) with S, < G4 and S, < G, Here G4 and G, are NsDy-
open sets.
Spince each 9tDg- open set is an NsDyg-open set, (U, NDi(P), £) is Ttz Dk IL-space.
Remark 3.3. From example 2.4,{p, ¢} is 9tsDy0pen but not NDy-open.
Therefore every Jts Dy It£-space need not be a NDgI£-space.
Theorem 3.4. If (U, NDg(P), £) is NsDyxIL-space then for each pair of NDy-open sets
Sy and S, with S N S, = U, there exist 9tsDy-closed sets G, and G, with G, < Sgand
GrcSpand Gy NGy =U.
Proof.Let Sy and S, be NtDg-open sets in (U, NDg(P), £) with Sz N Sy, = U.
Then 84 and S,,° are disjoint 1Dy, - closed sets. Since (U, NDy(P), K) is NsDg NL-space,
their existpair of 91sDg-0pen sets X and X4 such that $; € X, and §,,° © X,
This shows that G, = S;“ and G, = S§,,° are NsDg-closed sets such that G; S,
and G, © Sy With Gy NG, = U
Theorem 3.5.Let A: (U,,,, "™, £,,.) = (U,,, N", £,,) be a NDg- continuous bijective
function and JtsDg-open function. If U, is a NDkr-space, then U is a NsDx L -space.
Proof.Let §; and S, be any pair of disjoint 9tDy- closed sets in (U,,, D, £,,).
As A is 9tDy-continuous bijective, A~ (S;) and A~ (S,) are disjoint :tDg;- closed sets
in U, N", £,,).Also since U, is NDyxINL-space, there exist disjoint Tt Dy-open sets S, and
Sy with A71(S,) © 8, and A™'(S,) © S, .Therefore, S; € A(S,) and Sy € A(Sy).
Also, A(Sz) and A(Sy) are NDy-open sets in (U, N™, £,,).Since A is bijective,
A(Gg) NA(S,) = @ . Hence, (U, N", £,) is NsDyx NL -space.
Theorem 3.6.Let A: (U,,,, "™, £,,,) = (U,,, N", %,) be aNsDg-continuous, NDg-
closed bijection and ,,be a Dy ItL-space. Then U, is a NsDi L -space.
Proof.Let §; and S, be any pair of disjoint 9tDg;- closed sets in (U,,, D ., £,,).
Then A(S,)and A(S,,)are disjoint closed sets in (U,,, N™, £,,).
Since U, is NDxINL -space, there exist disjoint JtDgopen sets G, and Gy,with A(Sy) < Gy
and A(Sp,) © Gp.Therefore S, A7 (G; )and S, € A™1(G4).Since A is
NsDyxcontinuous, A1 (G4 ) and A~ (Gp) are NsDg-open sets in (U, N™, £,,,).
Also, A™(G4) N A™1(G4) = @.Hence (U, R™, £,,). is NsDy Nr-space.
Theorem 3.7.1f A: (U,,,, "™, £,,.) = (U,,, N", £,,) is NsDy-irresolute, NDyk-closed
bijection and U, is NsDxNL-space, then Then U, is a NsDk N -space.
Proof.Let 84 and S, be any pair of disjoint 9tDy- closed sets in (U, N", £,,).
As Ais NDg-closed bijection, A(S;) and A(S,) are disjoint 9tDy- closed sets
in Uy, D, ) -
Also since (U, ", £,,)is NsDyINr -space, there exist disjoint
JtsDy open sets in Ggand G, such that A(S,)) < G4 and A(S,) € Gy.
Here A is N5 Dg-irresolute, A~*(G, ) and A~1(G,,) are 9NsDg-0pen sets
in (U, N, £,,) and also A (G;) N A™2(Gy) = 9.
Hence (U, ™, £,,)is NsDx N -space.

4. RgsDgItL-spaces

Definition 4.1. A subset Q. of (U, NDy(§), K) is a NzDg-open set if it is the finite
union of ,.Dg-opensets.

Example 4.2. Let = {p,¢,v,¢,7} ,G = {p, ¢}, £ = {0,{p}, {3}, {p, £}} and the relation X =
{(p,p), (p. ), (p,v), (5,6), (v, p), (v,§), (€, D), (7, 9)}-

Then the corresponding Dg - Nano topology is

NDy(M) = {U,0,{p}.{p, ¢, 7}, {s, 7}}. Also, {p, ¢, 7} is a NzDyk-0pen set.

Definition 4.3. A Dg-nano topological space (U, 9tDg(G), &) is NgsDyItL-space if for any
pair of disjoint 9tz Dg-closed sub sets I,,, W, of U,there exist disjoint JtsDg-open sets
2., Yyysuch that W,, < P, and W, < Y.

Theorem 4.4.1f (U, NDy(G), &) is a Dg-nano topological space,then the following are
equivalent.
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a) U is NgsDyItL-space.
b) For any pair of 9tzDg-open sets W, and W, of U with W,, U W,, = U,there are ItsDy-closed subsets Y,,, Dy, 0f U such
that 9),, < I, and Y, < W,,with
9,U9, =U
c) Forevery 9zDg-closed set W, and every NzDgopen set P, with W, < Y, there is €, with W, < €, <
NsDrC(C,) €9y, .
d) For any pair of disjoint 9tz Dg-closed subsets 2,,and W, of U, there exist JtsDg-open subsets €, and €, of U with
W, € €, W, < €, and NsDRC(C,) N NsDRC(C,,) = 0.
Proof. Assume (a).Let I8,, and IB,, be 9tz Dy-0pen subsets of Tigs Dy It#--space U with
W, U Wy, = U.Then W, and T, “are the N Dy closed subsets of 1.
Also,there exist disjoint 9tsDg-open subsets £,, &, of U with W, “ € ¢,
and W, < 8, .LetD, = &, and P, = £,,°.Then &,and L, are NsDy-closed subsets of U with &, < W,and &, <
W, .Hence (b) is proved.Assume (b).Let W, be any Nz Dg-closed set and €, be any Itz Dy -open subset of U with W,, < 9, Then
W, and €, are N, Dy-open subsets of U with W, U Y, = U.Then there exist NsDg-closed subsets of U £,, L,,0f Uwith &,
W, and &, € 9, and &, U &, = U. Also, W, € &,°,9,“ € &,°and £, N ¢, = @.Let €, = £, and €, = £,,°.Then
€,and €, are disjoint 9tsDg-open sets with W, < £, and Y, € €, which gives (ZII,C c9,.
Since (Ewcis INsDg-closed, NsDyrC(C,) < Y,.Hence (c) is proved.
Assume (c).Let W, and W,,be any pair of disjoint Jt;Dy-closed sets of .
Then B, < MW,,“and W,,“is N;Dg-open. After that, there is a NtsDy-open sets Y, of U with W, € P, < NsDRC(Y,) S
W, Also B, € 9,,, and W, S (NsDxC(Y,))°.
Let Dy = (NsDgC(Y,)) . Then Yy, is NsDg-open subset of L.
Therefore, B, < 9,,and W, < Yy, with RsDRC(Y,) N NsDC(Dy,) = 0.
Hence (d) is proved.
From the definition of 955Dy It£-space, (d)=(a) can be easily verified.
Theorem 4.5, If A: U, N4, K,) > (U, NG, K,) is NDg-open and NDg-continuous
bijective function and (U,, 7%, K,) is Ngs Dy JL-space,then A(U,,) is Ngs Dy INL-space.
Proof.Let &,and £,,be two disjoint9t; Dg-closed subsets of A(U,,).Then,A™*(&,)
and A‘l(ﬁw) are disjoint 9tz Dg-closed subsets of U, .Since U, is a NgsDg It L-space,there
exist JtsDg-open subsets 9, and 2., of U, with A‘l(ﬁn) €9, A (Ly) €9y and
A(2,) nA(8,) = 0.50, A(2,) and A(g,,) are disjoint 9tsDg-0pen sub sets of A(U,,).
Hence, AQU,) is N5z Dk ItL-space.
Conclusion
This study examines NDg e, NsDyINL-spaces andIigs Dy L -spaces generated through
NDg, NsDgx-open sets in Dg-Nano topological spaces. Moreover, beneficial results are
Investigated by contrasting 9tDgJt¢ and 9tsDeIt¢ and TgsDg L spaces in the context of
these specific concepts.
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