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Abstract
Objectives: The purpose of this study is to propose a new kind of Nano Ideal
topological space called 𝔇𝔏-Nano topological space, explores several novel
forms of open and closed sets in the context of 𝔇𝔏-Nano topological space,
and generate 𝔑

𝑆
𝔇𝔏𝔑ℓ and 𝔑𝐐𝐒𝔇𝔏𝔑ℓ-spaces in 𝔇𝔏-Nano topological

space. Methods: The 𝔇𝔏-lower, 𝔇𝔏-upper and 𝔇𝔏-boundary regions have
been established for any subset of the specified universal set and any binary
relation defined on it. The associated 𝔇𝔏-Nano topological space can be
determined by these regions in addition with universal set and the empty set.
Findings: The relationship between 𝔇𝔏-Nano open sets and other sets in 𝔇𝔏-
Nano topological spaces are found. Additionally, we figure out the forms of
𝔑

𝑆
𝔇𝔏𝔑ℓ and 𝔑𝐐𝐒𝔇𝔏𝔑ℓ-spaces. Novelty: Nano-open sets were used

in the formation of normal spaces in Nano topological spaces, whereas in the
current researchwork𝔑𝔇𝔏 and𝔑 ̄𝑆𝔇𝔏-open sets have been used to generate
𝔑

𝑆
𝔇𝔏𝔑ℓ and 𝔑𝐐𝐒𝔇𝔏𝔑ℓ -spaces.

Keywords: 𝔇𝔏-Nano topological space; 𝔇𝔏-lower, 𝔇𝔏-upper; 𝔇𝔏-boundary
region, 𝔑

𝑆
𝔇𝔏𝔑ℓ -space, 𝔑𝐐𝐒𝔇𝔏𝔑ℓ-space

1 Introduction
Nano Ideal topological structure has emerged as an essential feature ofNano topological
spaces. The Various types of generalized closed sets and open sets in Nano Ideal
topological spaces were analyzed (1–5). The characterizations of different normal spaces
in Nano Ideal topological spaces have been studied (6–8). The key contribution of the
current work is that we provide a novelmethod to generateNano Ideal topological space
referred to as 𝔇𝔏 - Nano topological space. In section 2, we present a new method
to construct 𝔇𝔏 - Nano topological space. In section 3, we introduce new types of
open sets 𝔑𝛼𝔇𝔏,𝔑𝑠𝔇𝔏,𝔑𝑝𝔇𝔏,𝔑𝛾𝔇𝔏 and 𝔑𝛽𝔇𝔏-open sets, and investigate their
properties. Further, we describe and characterize new classes of normal spaces namely
𝔑𝔇𝔏𝔑ℓ and 𝔑

𝑆
𝔇𝔏𝔑ℓ -spaces.
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2 Methodology

2.1 𝔇𝔏 Nano topology

Definition: 2.1. Let 𝔎 be an ideal in the universal set 𝕌 and ℳ ⊆ 𝕌. Then the Nano left dynamic lower, upper and boundary
regions are defined as,

𝔇𝔏(ℳ) = {𝜂 ∈ 𝕌 ∶ ℜ′
i (𝜂)∩ℳ𝑐 ∈ 𝔎 and ℜ′

i (𝜂) ⊆ ℳ} , ,
𝒟𝔏(ℳ) = {𝜂 ∈ 𝕌 ∶ ℜ′

i (𝜂)∩ℳ ∉ 𝔎 and ℜ′
i (𝜂)∩ℳ ≠ ∅} where ℜ𝑖

′(𝜂) = {𝛽 ∈ 𝑈 ∶ ℜℓ(𝜂) ⊆ ℜℓ(𝛽)} and 𝔅𝔇𝔏
(ℳ) =

𝔇𝔏(ℳ) − 𝔇𝔏(ℳ)𝑅𝑖
′ (𝜂) = (𝛽𝜖𝑈 ∶ 𝑅𝑙 (𝜂) ⊆ 𝑅𝑙 (𝛽)} . Then, the Nano left dynamic topology (called𝔇𝔏 - Nano

topology) on 𝕌 with respect ℳ ⊆ 𝕌 is defined as, 𝔑𝔇𝔏(ℳ) = {𝕌,∅,𝔇𝔏(ℳ),𝔇𝔏(ℳ),𝔅𝔇𝔏
(ℳ)}. The collection

𝔅𝔇𝔏
(ℳ) = {𝕌,𝔇𝔏(ℳ),𝔅𝔇𝔏

(ℳ)} forms a basis for 𝔑𝔇𝔏(ℳ) and the 𝔇𝔏 – Nano topological space is denoted by
(𝕌,𝔑𝐷𝔏(ℳ),𝔎).The elements of 𝔑𝔇𝔏(ℳ) are called 𝔑𝔇𝔏- open sets and its complements are called 𝔑𝔇𝔏- closed sets.
Then, int𝔑𝔏

(ℳ) = ∪𝒫∈𝔑𝔇𝔏(ℳ){𝒫/𝒫 ⊆ ℳ} and 𝑐𝑙𝔑𝔇𝔏
(ℳ) = ⋂𝒫∈𝔑𝔇𝔏(ℳ){𝒫/𝒫 ⊇ ℳ}

Example 2.2 . Let = (𝜂,𝛾,𝜚,𝜔,𝜏} ,𝑀 = {𝜂,𝛾}, 𝐾 = {∅,(𝜂},(𝜉} ,(𝜂,𝜔}} and the relation be 𝑌 =
{(𝜂,𝜂) , (𝜂,𝛾) , (𝜂,𝜚) , (𝛾,𝛾) , (𝜚,𝜂) , (𝜐,𝜔) ,(𝜔,𝜏) , (𝜏 ,𝛾)}.Then, the corresponding 𝔇𝔏 - Nano topology is 𝑁𝐷𝐿(𝑀) =
{𝑈,∅,(𝜂,𝛾},(𝜂,𝛾,𝜚},(𝜐}}.

Definition 2.3. Let (𝕌,𝔑𝔇𝔏(ℱ),𝔎) be a 𝔇𝔏 - Nano topological space. An operator 𝔶𝔇𝔏 ∶ ℘(𝕌) → ℘(𝕌) is known as the
dynamic function of 𝔎 on 𝕌 and defined as

𝔖𝐷𝔏 = {𝜂 ∈ 𝕌 ∶ 𝒢 ∩ ℌ ∉ 𝔎 for all 𝒢 ∈ 𝔑𝔇𝔏(𝜂)}. The corresponding closure operator of 𝔥𝔇𝔏 is defined as 𝔇𝔏
∗(ℌ) =

ℌ∪ℌ𝐷𝔏 .
Theorem 2.4. Let 𝐾𝛼 and 𝐾𝛽 be the two ideals on the universal set 𝑈 and 𝑇𝛼,𝑇𝛽,𝐻,𝐷 ⊆ 𝑈 .Then,
1. ∅𝐷𝐿 = ∅
2. If 𝑇𝛼 ⊂ 𝑇𝛽 then 𝑇𝛼

𝐷𝐿 ⊂ 𝑇𝛽
𝐷𝐿 .

3. For any two ideals 𝐾𝛼 ⊇ 𝐾𝛽 on 𝑈 , 𝐻𝐷𝐿(𝐾𝛼) ⊇ 𝐻𝐷𝐿(𝐾𝛽).
4. 𝐻𝐷𝐿 ⊂ 𝐷𝐿

∗ (𝐻).
5. (𝐻𝐷𝐿)𝐷𝐿 ⊂ 𝐻𝐷𝐿 .
6. 𝐻𝐷𝐿 ∪𝐷𝐷𝐿 = (𝐻 ∪𝐷)𝐷𝐿 .
7. (𝐻 ∩𝐷)𝐷𝐿= 𝐻𝐷𝐿 ∩𝐷𝐷𝐿 .
8. If 𝐻 ⊂ 𝐻𝐷𝐿 then 𝐻𝐷𝐿 = 𝐷𝐿

∗ (𝐻).
Proof. (1)Proof is trivial.(2) Let 𝑇𝛼 ⊂ 𝑇𝛽 and 𝜂 ∈ 𝑇𝛼

𝐷𝐿 .Suppose 𝜂∉𝑇𝛽
𝐷𝐿 .Here 𝐺∩𝑇𝛼 ⊆ 𝐺∩𝑇𝛽 and 𝐺∩𝑇𝛽 ∈ 𝐾 for all

𝐺 ∈ 𝑁𝐷𝐿 (𝜂), we have𝐺∩𝑇𝛼 ∈ 𝐾 .Therefore 𝜂∉𝑇𝛼
𝐷𝐿 which is a contradiction.Hence,𝑇𝛼

𝐷𝐿 ⊂ 𝑇𝛽
𝐷𝐿 .(3)Let𝐾𝛽 ⊆ 𝐾𝛼 and

𝜂 ∈ 𝐻𝐷𝐿( 𝐾𝛼).Then 𝑆 ∩𝐻∉ 𝐾𝛼 for all 𝑆 ∈ 𝑁𝐷𝐿 (𝜂).Since 𝑆 ∩𝐻∉ 𝐾𝛽, 𝜂 ∈ 𝐻𝐷𝐿(𝐾𝛽).Hence, 𝐻𝐷𝐿(𝐾𝛼) ⊇ 𝐻𝐷𝐿(𝐾𝛽).
(4)Let 𝜂 ∈ 𝐻𝐷𝐿 .Then for all 𝑍 ∈ 𝑁𝐷𝐿 (𝜂), 𝑍 ∩ 𝐻∉𝐾 which results 𝑍 ∩ 𝐻 = ∅.Hence, 𝜂 ∈ 𝐷𝐿

∗ (𝐻) and 𝐻𝐷𝐿 ⊂
𝐷𝐿

∗ (𝐻).(5)Proof is trivial from the definition of 𝐻𝐷𝐿 .
(6) Here,𝐻 ⊂ 𝐻 ∪𝐷 and 𝐷 ⊂ 𝐻 ∪𝐷.Then 𝐻𝐷𝐿 ∪𝐷𝐷𝐿 ⊆ (𝐻 ∪𝐷)𝐷𝐿 .
Let 𝜂 ∈ (𝐻 ∪𝐷)𝐷𝐿 .Then for all 𝑆 ∈ 𝑁𝐷𝐿 (𝜂), 𝑆 ∩(𝐻 ∪𝐹)∉𝐾 which implies (𝑆 ∩𝐻)∪(𝑆 ∪𝐷)∉𝐾.Hence, 𝑆 ∩𝐻 𝑜𝑟 𝑆 ∩

𝐷∉𝐾 results that 𝜂 ∈ 𝐻𝐷𝐿 or 𝜂 ∈ 𝐷𝐷𝐿 .
Therefore, 𝜂 ∈ 𝐻𝐷𝐿 ∪𝐷𝐷𝐿 .
(7) Here, 𝐻 ∩ 𝐷 ⊂ 𝑄 and 𝐻 ∩ 𝐷 ⊂ 𝐷. Then, (𝐻 ∩𝐷)𝐷𝐿⊆ 𝐻𝐷𝐿 ∩ 𝐷𝐷𝐿 .Conversely, let 𝜂 ∈ 𝑄𝐷𝐿 ∩ 𝐹 𝐷𝐿 .Then for all

𝑍 ∈ 𝑁𝐷𝐿 (𝜂), 𝑆 ∩𝑄, 𝑆 ∩𝐷∉𝐾 results that 𝑆 ∩(𝐻 ∩𝐷)∉𝐾.Therefore, 𝜂 ∈ (𝐻 ∩𝐷)𝐷𝐿 .
(8) For all 𝔊 ⊆ 𝕌,ℌ ⊆ 𝔇Ω

∗(ℌ). Also, 𝔖 ⊆ 𝔖𝔇𝔏 results that 𝔇𝔏
∗(ℌ) ⊆ 𝔇𝔏

∗ (𝔖𝐷𝔏) . Hence, ℌ̃𝒟𝔏 = 𝔇̃𝔏
∗(ℌ).

Theorem 2.5. Let (𝑈,𝑁𝐷𝐿 (𝐹) ,𝐾) be a 𝐷𝐿 - Nano topological space with 𝐻,𝐷 ⊆ 𝑈 .Then,
1. 𝐻 ⊆ 𝐷𝐿

∗ (𝐻).
2. 𝐷𝐿

∗ (∅) = ∅,𝐷𝐿
∗ (𝑈) = 𝑈 .

3. If 𝐻 ⊆ 𝐷 then 𝐷𝐿
∗(𝐻) ⊆ 𝐷𝐿

∗(𝐷).
4. 𝐷𝐿

∗ (𝐻)∪𝐷𝐿
∗ (𝐷) = 𝐷𝐿

∗(𝐻 ∪𝐷).
5. 𝐷𝐿

∗(𝐷𝐿
∗ (𝐻)) = 𝐷𝐿

∗(𝐻).
6. 𝐷𝐿

∗(𝐻 ∩𝐷) ⊆ 𝐷𝐿
∗(𝐻)∩𝐷𝐿

∗(𝐷).
7. If 𝑆 is 𝑁𝐷𝐿- open then 𝑆 ∩𝐷𝐿

∗ (𝐻) ⊆ 𝐷𝐿
∗ (𝑆 ∩𝐻).

Proof. (1) Here 𝐻 ⊆ 𝐻 ∪𝑄𝐷𝐿 = 𝐷𝐿
∗ (𝐻).(2) 𝐷𝐿

∗ (∅) = ∅∪∅𝐷𝐿 and 𝐷𝐿
∗ (𝑈) = 𝑈 ∪𝑈𝐷𝐿 .
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(3) If 𝐻 ⊆ 𝐹 then 𝐻𝐷𝐿 ⊆ 𝐹 𝐷𝐿 .Also 𝐻 ∪𝐻𝐷𝐿 ⊆ 𝐷 ∪𝐷𝐷𝐿 .Hence,𝐷𝐿
∗(𝐻) ⊆ 𝐷𝐿

∗(𝐷).
(4) Here,𝐷𝐿

∗ (𝐻 ∪𝐷) = (𝐻 ∪𝐷) ∪ (𝐻 ∪𝐷)𝐷𝐿 = (𝐻 ∪𝐻𝐷𝐿)∪ (𝐷 ∪𝐷𝐷𝐿) = 𝐷𝐿
∗ (𝐻) ∪ 𝐷𝐿

∗ (𝐷).(5) Consider
𝐷𝐿

∗(𝐷𝐿
∗ (𝐻)) = 𝐷𝐿

∗ (𝐻 ∪𝐻𝐷𝐿) = 𝐷𝐿
∗(𝐻).(6) Let 𝜂 ∈ 𝐷𝐿

∗(𝐻 ∩𝐷).Since 𝐻 ∩𝐷 ⊆ 𝐻 and 𝐻 ∩𝐷 ⊆ 𝐷, (𝐻 ∩𝐹)𝐷𝐿 ⊆
𝐷𝐷𝐿 and (𝐻 ∩𝐷)𝐷𝐿 ⊆ 𝐷𝐷𝐿 .

Also, 𝐷𝐿
∗ (𝐻 ∩𝐷) = (𝐻 ∩𝐷)∪(𝐻 ∩𝐷)𝐷𝐿 ⊆ 𝐻 ∪𝐻𝐷𝐿 = 𝐷𝐿

∗ (𝐻).
Similarly, 𝐷𝐿

∗ (𝐻 ∩𝐷) ⊆ 𝐷𝐿
∗ (𝐷).Since ∈ 𝐷𝐿

∗ (𝐻 ∩𝐷) ,𝜂 ∈ 𝐷𝐿
∗ (𝐻)

and 𝜂 ∈ 𝐷𝐿
∗ (𝐷).Therefore 𝜂 ∈ 𝐷𝐿

∗(𝐻) ∩ 𝐷𝐿
∗(𝐷).(7) Let 𝑆 be a 𝑁𝐷𝐿-open.Then 𝑆 ∪ (𝐻 ∪𝐻𝐷𝐿) = (𝑆 ∩ 𝐻) ∪ (𝑆 ∩

𝐻𝐷𝐿)∪ (𝑆 ∩𝐻)𝐷𝐿 . Hence, 𝑆 ∩𝐷𝐿
∗ (𝐻) ⊆ 𝐷𝐿

∗ (𝑆 ∩𝐻).
Remark 2.6. Let = (𝜂,𝛾,𝜚,𝜔,𝜏} ,𝐻 = {𝜂,𝛾},the relation 𝐷 = {(𝜂,𝜂) , (𝜂,𝛾) , (𝜂,𝜚) , (𝛾,𝛾) , (𝜚,𝜂) , (𝜚,𝜔) ,(𝜔,𝜏) , (𝜏 ,𝛾)}

and 𝐾𝛼 = {∅,(𝜂},(𝜚},(𝜔},(𝜂,𝜔},(𝜂,𝜚},(𝜂,𝜚,𝜔},(𝜚,𝜔}} , 𝐾𝛽 = {∅,(𝜂},(𝜔},(𝜂,𝜔}}.Then, the following facts have been
observed.

i)If 𝑇𝛼 = {𝛾} and 𝑇𝛽 = (𝜂,𝛾,𝜚,𝜏} then 𝑇𝛽
𝐷𝐿 ⊇ 𝑇𝛼

𝐷𝐿

ii) (𝜚}𝐷𝐿(𝐾𝛽) ⊇ (𝜚}𝐷𝐿(𝐾𝛼).
iii) { 𝜂} ⊆ {𝜂,𝜏} but 𝐷𝐿

∗ (𝜂,𝜏} ⊇ 𝐷𝐿
∗ (𝜂}.

iv) 𝐷𝐿
∗((𝜂,𝛾})∩𝐷𝐿

∗ (𝜂} ⊇ 𝐷𝐿
∗((𝜂,𝛾}∩(𝜂}).

v)If 𝑆 = (𝜂,𝛾,𝜚} and 𝐻 = (𝜂,𝛾} then 𝐷𝐿
∗ (𝑆 ∩𝐻) ⊇ 𝑆 ∩𝐷𝐿

∗(𝐻).

3 Results and Discussion
Definition 3.1. A subset 𝑄 of (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) is

a) 𝑁𝑟𝐷𝐿-open if 𝑄 = 𝑖𝑛𝑡𝑁𝐷𝐿
(𝑐𝑙𝑁𝐷𝐿

(𝑄)).
b) 𝑁𝛼𝐷𝐿- open if 𝑄 ⊆ 𝑖𝑛𝑡𝑁𝐷𝐿

(𝑐𝑙𝑁𝐷𝐿
(𝑖𝑛𝑡𝑁𝐷𝐿

(𝑄))).
c) 𝑁𝑠𝐷𝐿- open if 𝑄 ⊆ 𝑐𝑙𝑁𝐷𝐿

(𝑖𝑛𝑡𝑁𝐷𝐿
(𝑄)).

d) 𝑁𝑝𝐷
𝐿
- open if 𝑄 ⊆ 𝑖𝑛𝑡𝑁𝐷𝐿

(𝑐𝑙𝑁𝐷𝐿
(𝑄)).

e) 𝑁𝛾𝐷
𝐿
- open if 𝑄 ⊆ 𝑐𝑙𝑁𝐷𝐿

(𝑖𝑛𝑡𝑁𝐷𝐿
(𝑄))∪ 𝑖𝑛𝑡𝑁𝐷𝐿

(𝑐𝑙𝑁𝐷𝐿
(𝑄)).

f) 𝑁𝛽𝐷
𝐿
- open if 𝑄 ⊆ 𝑐𝑙𝑁𝐷𝐿

(𝑖𝑛𝑡𝑁𝐷𝐿
(𝑐𝑙𝑁𝐷𝐿

(𝑄))).
Theorem 3.2.
a) Every 𝑁𝐷𝐿- open set is 𝑁𝛼𝐷𝐿 -open.
b) Every 𝑁𝛼𝐷𝐿- open set is 𝑁𝑝𝐷

𝐿
-open.

c) Every 𝑁𝑝𝐷
𝐿
- open set is 𝑁𝛾𝐷

𝐿
-open.

d) Every 𝑁𝛽𝐷
𝐿
- open set is 𝑁𝛾𝐷

𝐿
-open.

e) Every 𝑁𝑠𝐷𝐿- open set is 𝑁𝛾𝐷
𝐿
-open.

Proof. (a)Let 𝑍 be a 𝑁𝐷𝐿- open set. Then, 𝑍 = 𝑖𝑛𝑡𝑁𝐷𝐿
(𝑍) and

𝑐𝑙𝑁𝐷𝐿
(𝑍) = 𝑐𝑙𝑁𝐷𝐿

(𝑖𝑛𝑡𝑁𝐷𝐿
(𝑍)).Also, 𝑍 ⊆ 𝑐𝑙𝑁𝐷𝐿

(𝑍) = 𝑐𝑙𝑁𝐷𝐿
(𝑖𝑛𝑡𝑁𝐷𝐿

(𝑍)) and
𝑖𝑛𝑡𝑁𝐷𝐿

(𝑍) ⊆ 𝑖𝑛𝑡𝑁𝐷𝐿
(𝑐𝑙𝑁𝐷𝐿

(𝑖𝑛𝑡𝑁𝐷𝐿
(𝑍))).Hence, 𝑍 is 𝑁𝛼𝐷𝐿 -open. (b) Let 𝐹 be 𝑁𝛼𝐷𝐿- open set. Then 𝐹 ⊆

𝑖𝑛𝑡𝑁𝐷𝐿
(𝑐𝑙𝑁𝐷𝐿

(𝑖𝑛𝑡𝑁𝐷𝐿
(𝐹))).

Since 𝑖𝑛𝑡𝑁𝐷𝐿
(𝐹) ⊆ 𝐹, 𝑐𝑙𝑁𝐷𝐿

(𝑖𝑛𝑡𝑁𝐷𝐿
(𝐹)) ⊆ 𝑐𝑙𝑁𝐷𝐿

(𝐹) .
Also, 𝑖𝑛𝑡𝑁𝐷𝐿

(𝑐𝑙𝑁𝐷𝐿
(𝑖𝑛𝑡𝑁𝐷𝐿

(𝐹)))𝑖𝑛𝑡𝑁𝐷𝐿
(𝑐𝑙𝑁𝐷𝐿

(𝐹)).
This implies that 𝐹 ⊆ (𝑖𝑛𝑡𝑁𝐷𝐿

(𝑐𝑙𝑁𝐷𝐿
(𝐹)).Hence, 𝐹 is 𝑁𝑝𝐷

𝐿
-open. (c) Let 𝐿 be a 𝑁𝑝𝐷

𝐿
- open set. So, 𝐿 ⊆

(𝑖𝑛𝑡𝑁𝐷𝐿
(𝑐𝑙𝑁𝐷𝐿

(𝐹)).Also, 𝐿 ⊆ (𝑖𝑛𝑡𝑁𝐷𝐿
(𝑐𝑙𝑁𝐷𝐿

(𝐹))∪𝑐𝑙𝑁𝐷𝐿
(𝑖𝑛𝑡𝑁𝐷𝐿

(𝐹)).
Hence, 𝐿 is 𝑁𝛾𝐷

𝐿
-open. (d) Let 𝑂 be 𝑁𝛽𝐷

𝐿
- open set.

Then,𝑂 ⊆ 𝑐𝑙𝑁𝐷𝐿
(𝑖𝑛𝑡𝑁𝐷𝐿

(𝑐𝑙𝑁𝐷𝐿
(𝑄))). Also, 𝑂 ⊆ (𝑖𝑛𝑡𝑁𝐷𝐿

(𝑐𝑙𝑁𝐷𝐿
(𝑄)).

Therefore, 𝑂 ⊆ 𝑖𝑛𝑡𝑁𝐷𝐿
(𝑐𝑙𝑁𝐷𝐿

(𝑖𝑛𝑡𝑁𝐷𝐿
(𝐹))). Hence, 𝑂 is 𝑁𝛾𝐷

𝐿
-open. (e) Let 𝑀 be a 𝑁𝑠𝐷𝐿- open set. Then

𝑀 ⊆ 𝑐𝑙𝑁𝐷𝐿
(𝑖𝑛𝑡𝑁𝐷𝐿

(𝑀)).
Also, 𝑀 ⊆ 𝑐𝑙𝑁𝐷𝐿

(𝑖𝑛𝑡𝑁𝐷𝐿
(𝑀))∪ 𝑖𝑛𝑡𝑁𝐷𝐿

(𝑐𝑙𝑁𝐷𝐿
(𝑀)).Hence, 𝑀 is 𝑁𝛾𝐷

𝐿
-open.

Remark 3.3 . From the example 2.2, we have the following facts.
i) { 𝜂} is 𝑁𝛼𝐷𝐿 - open but not 𝑁𝐷𝐿- open.
ii) {𝛾,𝜚} is 𝑁𝑝𝐷

𝐿
- open but not 𝑁𝛼𝐷𝐿 – open.
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iii) (𝜂,𝛾,𝜔} is 𝑁𝛾𝐷
𝐿
-open but not 𝑁𝑝𝐷

𝐿
- open.

iv) {𝜂,𝜚,𝜏} is 𝑁𝛾𝐷
𝐿
-open but not 𝑁𝛽𝐷

𝐿
- open.

v) (𝛾,𝜚,𝜔} is 𝑁𝛾𝐷
𝐿
-open but not 𝑁𝑠𝐷𝐿- open.

Definition 3.4 . Let 𝑄 be a subset of (𝑈,𝑁𝐷𝐿 (𝐺),𝐾).Then,
1. 𝑄 is 𝐷𝐿

∗-closed if 𝐷𝐿
∗ ( 𝑄) = 𝑄 whenever 𝑄 ⊆ 𝑆, 𝑆 is 𝑁𝐷𝐿- open.

2. 𝑄 is 𝑁 −
𝐺

𝐷
𝐿
- closed if 𝐷𝐿

∗( 𝑄) ⊆ 𝑆 whenever 𝑄 ⊆ 𝑆, 𝑆 is 𝑁𝐷𝐿- open. The collection of all 𝑁 −
𝑆

𝐷
𝐿
-closed sets are

denoted by 𝐷𝐿
∗𝐶(𝐺).

3. 𝑄 is 𝑁−
𝑆

𝐷
𝐿
-closed if 𝐷𝐿

∗( 𝑄) ⊆ 𝑆 whenever 𝑄 ⊆ 𝑆, 𝑆 is 𝑁𝑠𝐷𝐿- open.The collection of all 𝑁 −
𝑆

𝐷
𝐿
-closed sets are

denoted by 𝑁 −
𝑆

𝐷
𝐿

𝐶(𝐺).
Definition 3.5 . Let Λ ∶ (𝑈𝑎,𝑁𝑎,𝐾𝑎) → (𝑈𝑏,𝑁𝑏,𝐾𝑏) be a map. Then,
1. Λ is 𝑁 −

𝑆
𝐷

𝐿
-continuous function if Λ−1(𝑄) is 𝑁 −

𝑆
𝐷

𝐿
- open subset of (𝑈𝑎,𝑁𝑏,𝐾𝑏) whenever 𝑄 is 𝑁𝐷𝐿-open subset

of (𝑈𝑏,𝑁𝑎,𝐾𝑎).
2. Λ is 𝑁−

𝑆
𝐷

𝐿
- irresolute if Λ−1(𝑄) is 𝑁 −

𝑆
𝐷

𝐿
- open whenever 𝑄 is 𝑁 −

𝑆
𝐷

𝐿
-open.

Example 3.6 . Let 𝑈 = (𝜂,𝛾,𝜚,𝜔,𝜏},𝑆 = {𝜂,𝛾}, 𝐾 = {∅,(𝜂},(𝜔},(𝜂,𝜔}} and the relation be 𝑌 =
{(𝜂,𝜂) , (𝜂,𝛾) , (𝜂,𝜚) , (𝛾,𝛾) , (𝜚,𝜂) , (𝜚,𝜉) , (𝜉,𝜏) , (𝜏 ,𝛾)}.Then 𝑁𝐷𝐿(𝐺) = {𝑈,∅,(𝜂,𝛾},(𝜂,𝛾,𝜚},(𝜚}}.

𝐷𝐿
∗𝐶 (𝑆) = { 𝑈,∅,(𝜂},(𝜔},(𝜂,𝜔},(𝜉,𝜏} ,(𝜂,𝜔,𝜏} ,(𝜚,𝜔,𝜏} ,(𝜂,𝛾,𝜔,𝜏} ,{𝜂,𝜚,𝜔,𝜏} and,

𝑁 −
𝑆

𝐷
𝐿

𝐶 (𝑆) = {𝑈,∅,(𝜂},(𝛾},(𝜔},(𝜂,𝜔},(𝜂,𝜏} ,(𝛾,𝜔},(𝛾,𝜏} ,(𝜔,𝜏} ,(𝜂,𝜔,𝜏} ,(𝜚,𝜉,𝜏} ,(𝜂,𝛾,𝜔,𝜏}(𝜂,𝜐,𝜔,𝜏}{𝛾,𝜚,𝜔,𝜏}}.Also,
the mapping Λ𝛼 ∶ 𝑈 → 𝑈 as defined by Λ𝛼 (𝜂) = (𝜂,𝛾},

Λ𝛼 (𝛾) = (𝜂,𝛾,𝜚},Λ𝛼 (𝜚) = (𝜚},Λ𝛼 (𝜔) = (𝜔},Λ𝛼 (𝜏) = (𝜏}, is both 𝑁−
𝑆

𝐷
𝐿
-continuous and

𝑁 −
𝑆

𝐷
𝐿
- irresolute.

3.1. 𝑁−
𝑆

𝐷
𝐿

𝑁𝑙-spaces
Definition 3.7 . Let (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) be a dynamic Nano topological space. Then,
1. 𝑈 is 𝑁𝐷𝐿-Normal space ( known as 𝑁𝐷𝐿𝑁𝑙-space )if for any pair of non-empty disjoint 𝑁𝐷𝐿- closed sets 𝑊𝜂 and

𝑊𝜓 of (𝑈,𝑁𝐷𝐿 (𝐺),𝐾), there exist 𝑁𝐷𝐿-open sets 𝑌𝜂 and 𝑌𝜓 of (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) with 𝑊𝜂 ⊂ 𝑌𝜂 and 𝑊𝜓 ⊂ 𝑌𝜓.
2. 𝑈 is 𝑁 −

𝑆
𝐷

𝐿
-Normal space( known as 𝑁−

𝑆
𝐷

𝐿
𝑁𝑙-space ) if for any pair of non-empty disjoint 𝑁𝐷𝐿- closed sets 𝑊𝜂 and

𝑊𝜓 of (𝑈,𝑁𝐷𝐿 (𝐺),𝐾), there exist 𝑁 −
𝑆

𝐷
𝐿
-open sets 𝑌𝜂 and 𝑌𝜓 of (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) with 𝑊𝜂 ⊂ 𝑌𝜂 and 𝑊𝜓 ⊂ 𝑌𝜓.

Theorem 3 .8.Every 𝑁𝐷𝐿𝑁𝑙-space is 𝑁 −
𝑆

𝐷
𝐿

𝑁𝑙-space.
Proof . Let (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) be a 𝑁𝐷𝐿𝑁𝑙-space and 𝑊𝜂 and 𝑊𝜓 be two disjoint non-empty 𝑁𝐷𝐿- closed sets. Then

there exists a disjoint non–empty pair of𝑁𝐷𝐿-open sets 𝑌𝜂 and 𝑌𝜓 of (𝑈,𝑁𝐷𝐿 (𝐺),𝐾)with𝑊𝜂 ⊂ 𝑌𝜂 and𝑊𝜓 ⊂ 𝑌𝜓. Also,
every 𝑁𝐷𝐿- open sets are 𝑁 −

𝑆
𝐷

𝐿
-open sets. Then, 𝑌𝜂 and 𝑌𝜓 are 𝑁 −

𝑆
𝐷

𝐿
-open sets. So, (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) is 𝑁 −

𝑆
𝐷

𝐿
𝑁𝑙-

space.
Remark 3.9 . From the example 2.2,{𝜌,𝜐,𝜏} is 𝑁 −

𝑆
𝐷

𝐿
-open but not 𝑁𝐷𝐿-open. Therefore every 𝑁−

𝑆
𝐷

𝐿
𝑁𝑙-space need

not be a 𝑁𝐷𝐿𝑁𝑙-space.
Theorem 3.10. If (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) is 𝑁 −

𝑆
𝐷

𝐿
𝑁𝑙-space then for every pair of 𝑁𝐷𝐿-open sets

𝑊𝜂 and 𝑊𝜓 with 𝑊𝜂 ∩𝑊𝜓 = 𝑈 , there exist 𝑁−
𝑆

𝐷
𝐿
-closed sets 𝑌𝜂 and 𝑌𝜓

with 𝑌𝜂 ⊂ 𝑊𝜂and 𝑌𝜓 ⊂ 𝑊𝜓 and 𝑌𝜂 ∩𝑌𝜓 = 𝑈 .
Proof. Let 𝑊𝜂 and 𝑊𝜓 be 𝑁𝐷𝐿-open sets in (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) with 𝑊𝜂 ∩𝑊𝜓 = 𝑈 .Then 𝑊𝜂

𝑐

and 𝑊𝜓
𝑐 are disjoint 𝑁𝐷𝐿 – closed sets. Since (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) is 𝑁−

𝑆
𝐷

𝐿
𝑁𝑙-space,

there exists a pair of 𝑁 −
𝑆

𝐷
𝐿
-open sets 𝐿𝜂 and 𝐿𝜓 such that 𝑊𝜂

𝑐 ⊂ 𝐿𝜂 and 𝑊𝜓
𝑐 ⊂ 𝐿𝜓.

This implies that𝑌𝜂 = 𝑊𝜂
𝑐 and𝑌𝜓 = 𝑊𝜓

𝑐 are 𝑁 −
𝑆

𝐷
𝐿
-closed sets such that 𝑌𝜂 ⊂ 𝑊𝜂

and 𝑌𝜓 ⊂ 𝑊𝜓 with 𝑌𝜂 ∩𝑌𝜓 = 𝑈 .
Theorem 3.11. Let Λ ∶ (𝑈𝑎,𝑁𝑎,𝐾𝑎) → (𝑈𝑏,𝑁𝑏,𝐾𝑏) be a 𝑁𝐷𝐿- continuous bijective function
and 𝑁 −

𝑆
𝐷

𝐿
-open function. If 𝑈𝑎 is a 𝑁𝐷𝐿𝑁𝑙-space, then 𝑈𝑏is a 𝑁 −

𝑆
𝐷

𝐿
𝑁𝑙 -space.

Proof. Let 𝑊𝜂 and 𝑊𝜓 be two disjoint 𝑁𝐷𝐿- closed sets in (𝑈𝑏,𝑁𝑏,𝐾𝑏).
Since Λ is 𝑁𝐷𝐿-continuous bijective,Λ−1(𝑊 𝜂) and Λ−1(𝑊 𝜓) are disjoint 𝑁𝐷𝐿- closed sets
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in (𝑈𝑎,𝑁𝑎,𝐾𝑎). Also since 𝑈𝑎is 𝑁𝐷𝐿𝑁𝑙-space, there exists a disjoint 𝑁𝐷𝐿-open sets 𝑌𝜂 and
𝑌𝜓 with Λ−1(𝑊 𝜂) ⊂ 𝑌𝜂 and Λ−1(𝑊 𝜓) ⊂ 𝑌𝜓 .Then, 𝑊𝜂 ⊂ Λ(𝑌 𝜂) and 𝑊𝜓 ⊂ Λ(𝑌 𝜓).
Also, Λ(𝑌 𝜂) and Λ(𝑌 𝜓) are 𝑁𝐷𝐿-open sets in (𝑈𝑏,𝑁𝑏,𝐾𝑏).
Since Λ is bijective, Λ(𝑌 𝜂)∩Λ(𝑌 𝜓) = ∅. Hence, (𝑈𝑏,𝑁𝑏,𝐾𝑏) is 𝑁−

𝑆
𝐷

𝐿
𝑁𝑙-space.

Theorem 3.12.Let Λ ∶ (𝑈𝑎,𝑁𝑎,𝐾𝑎) → (𝑈𝑏,𝑁𝑏,𝐾𝑏) be 𝑁 −
𝑆

𝐷
𝐿
-continuous and 𝑁𝐷𝐿-closed

bijection and 𝑈𝑏be a 𝑁𝐷𝐿𝑁𝑙-space. Then 𝑈𝑎is a 𝑁−
𝑆

𝐷
𝐿

𝑁𝑙-space.
Proof:
Let 𝑊𝜂 and 𝑊𝜓 be two disjoint 𝑁𝐷𝐿- closed sets in (𝑈𝑏,𝑁𝑏,𝐾𝑏).Then Λ(𝑊𝜂)and Λ(𝑊𝜓)
are disjoint closed sets in (𝑈𝑏,𝑁𝑏,𝐾𝑏).Since 𝑈𝑏 is 𝑁𝐷𝐿𝑁𝑙-space,there exist disjoint
𝑁𝐷𝐿-open sets 𝑌𝜂 and 𝑌𝜓with Λ(𝑊𝜂) ⊂ 𝑌𝜂 and Λ(𝑊𝜓) ⊂ 𝑌𝜓.Therefore 𝑊𝜂 ⊂ Λ−1(𝑌𝜂 )
and 𝑊𝜓 ⊂ Λ−1(𝑌𝜓).Since f is 𝑁−

𝑆
𝐷

𝐿
-continuous, Λ−1(𝑌𝜂 ) and Λ−1(𝑌𝜓)

are 𝑁 −
𝑆

𝐷
𝐿
-open sets in (𝑈𝑎,𝑁𝑎,𝐾𝑎). Also, Λ−1 (𝑌𝜂)∩Λ−1 (𝑌𝜓) = ∅.

Hence (𝑈𝑎,𝑁𝑎,𝐾𝑎) is 𝑁 −
𝑆

𝐷
𝐿

𝑁𝑙-space.
Theorem 3.13.If Λ ∶ (𝑈𝑎,𝑁𝑎,𝐾𝑎) → (𝑈𝑏,𝑁𝑏,𝐾𝑏) is 𝑁−

𝑆
𝐷

𝐿
-irresolute, 𝑁𝐷𝐿-closed bijection

and 𝑈𝑏 is𝑁 −
𝑆

𝐷
𝐿

𝑁𝑙-space, then 𝑈𝑎is a 𝑁 −
𝑆

𝐷
𝐿

𝑁𝑙-space.
Proof.Let 𝑊𝜂 and 𝑊𝜓 be two disjoint 𝑁𝐷𝐿- closed sets in (𝑈𝑏,𝑁𝑏,𝐾𝑏).
Here Λ is 𝑁𝐷𝐿-closed bijection, Λ(𝑊𝜂) and Λ(𝑊𝜓) are disjoint 𝑁𝐷𝐿- closed sets
in (𝑈𝑏,𝑁𝑏,𝐾𝑏).Since (𝑈𝑏,𝑁𝑏,𝐾𝑏) is 𝑁 −

𝑆
𝐷

𝐿
𝑁𝑙-space, there exist disjoint 𝑁−

𝑆
𝐷

𝐿
-open sets

in 𝑌𝜂and 𝑌𝜓such that Λ(𝑊𝜂) ⊂ 𝑌𝜂 and Λ(𝑊𝜓) ⊂ 𝑌𝜓.Since Λ is 𝑁−
𝑆

𝐷
𝐿
-irresolute,

Λ−1(𝑌𝜂 ) and Λ−1(𝑌𝜓) are 𝑁−
𝑆

𝐷
𝐿
-open sets in (𝑈𝑎,𝑁𝑎,𝐾𝑎).Also Λ−1 (𝑌𝜂)∩Λ−1 (𝑌𝜓) = ∅.

Hence, (𝑈𝑎,𝑁𝑎,𝐾𝑎) is 𝑁−
𝑆

𝐷
𝐿

𝑁𝑙-space.
3.2.𝑁 −

𝑄𝑆
𝐷

𝐿
𝑁𝑙-spaces

Definition 3.14. A subset 𝑄𝜁 of (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) is a 𝑁−𝜋𝐷
𝐿
-open set if it is the finite

union of 𝑁𝑟𝐷𝐿-opensets.
Definition 3.15. A 𝐷𝐿-nano topological space (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) is 𝑁 −

𝑄𝑆
𝐷

𝐿
𝑁𝑙-space if for any

pair of disjoint 𝑁−𝜋𝐷
𝐿
-closed sub sets 𝑊𝜂, 𝑊𝜓 of 𝑈 ,there exist disjoint 𝑁 −

𝑆
𝐷

𝐿
-open sets

𝑌𝜂, 𝑌𝜓such that𝑊𝜂 ⊆ 𝑌𝜂and 𝑊𝜓 ⊆ 𝑌𝜓.
Theorem 3.16.If (𝑈,𝑁𝐷𝐿 (𝐺),𝐾) is a 𝐷𝐿-nano topological space,then the following are
equivalent.
a) 𝑈 is 𝑁 −

𝑄𝑆
𝐷

𝐿
𝑁𝑙-space.

b) For any pair of𝑁−𝜋𝐷
𝐿
-open sets𝑊𝜂 and𝑊𝜓of𝑈 with𝑊𝜂 ∪𝑊𝜓 = 𝑈 ,there are𝑁 −

𝑆
𝐷

𝐿
-closed subsets 𝑌𝜂, 𝑌𝜓of𝑈 such

that 𝑌𝜂 ⊆ 𝑊𝜂 and 𝑌𝜓 ⊆ 𝑊𝜓with
𝑌𝜂 ∪𝑌𝜓 = 𝑈 .
c) For every 𝑁−𝜋𝐷

𝐿
-closed set 𝑊𝜂 and every 𝑁−𝜋𝐷

𝐿
-open set 𝑌𝜂with 𝑊𝜂 ⊆ 𝑌𝜂,there is 𝐶𝜂 with 𝑊𝜂 ⊆ 𝐶𝜂 ⊆

𝑁 −
𝑆

𝐷
𝐿

𝐶(𝐶𝜂) ⊆ 𝑌𝜂 .
d) For any pair of disjoint 𝑁−𝜋𝐷

𝐿
-closed subsets 𝑊𝜂and 𝑊𝜓 of 𝑈 , there exist 𝑁 −

𝑆
𝐷

𝐿
-open subsets 𝐶𝜂 and 𝐶𝜓 of 𝑈 with

𝑊𝜂 ⊆ 𝐶𝜂, 𝑊𝜓 ⊆ 𝐶𝜓 and 𝑁 −
𝑆

𝐷
𝐿

𝐶 (𝐶𝜂)∩𝑁 −
𝑆

𝐷
𝐿

𝐶 (𝐶𝜓) = ∅.
Proof . Assume (a).
Let𝑊𝜂 and𝑊𝜓 be𝑁−𝜋𝐷

𝐿
-open subsets of𝑁 −

𝑄𝑆
𝐷

𝐿
𝑁𝑙-space𝑈 with𝑊𝜂 ∪𝑊𝜓 = 𝑈 .Then𝑊𝜂

𝑐 and𝑊𝜓
𝑐are the𝑁−𝜋𝐷

𝐿
-

closed subsets of𝑈 .Also,there exist disjoint𝑁 −
𝑆

𝐷
𝐿
-open subsets𝐿𝜂, 𝐿𝜓 of𝑈 with𝑊𝜂

𝑐 ⊆ 𝐿𝜂 and𝑊𝜓
𝑐 ⊆ 𝐿𝜓 .Let 𝑌𝜂 = 𝐿𝜂

𝑐

and 𝑌𝜓 = 𝐿𝜓
𝑐.Then 𝐿𝜂and 𝐿𝜓 are 𝑁 −

𝑆
𝐷

𝐿
-closed subsets of 𝑈 with 𝐿𝜂 ⊆ 𝑊𝜂and 𝐿𝜓 ⊆ 𝑊𝜓 .Hence (b) is proved.
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Assume (b).Let 𝑊𝜂be any 𝑁−𝜋𝐷
𝐿
-closed set and 𝐶𝜂be any 𝑁−𝜋𝐷

𝐿
-open subset of 𝑈 with 𝑊𝜂 ⊆ 𝑌𝜂.Then 𝑊𝜂

𝑐 and 𝐶𝜂
are 𝑁−𝜋𝐷

𝐿
-open subsets of 𝑈 with 𝑊𝜂

𝑐 ∪ 𝑌𝜂 = 𝑈 .Then there exist 𝑁 −
𝑆

𝐷
𝐿
-closed subsets of 𝑈𝐿𝜂, 𝐿𝜓of 𝑈 with 𝐿𝜂 ⊆ 𝑊𝜂

𝑐

and 𝐿𝜓 ⊆ 𝑌𝜂 and 𝐿𝜂 ∪ 𝐿𝜓 = 𝑈 . Also, 𝑊𝜂 ⊆ 𝐿𝜂
𝑐 , 𝑌𝜂

𝑐 ⊆ 𝐿𝜓
𝑐 and 𝐿𝜂

𝑐 ∩ 𝐿𝜓
𝑐 = ∅.Let 𝐶𝜂 = 𝐿𝜂

𝑐 and 𝐶𝜓 = 𝐿𝜓
𝑐.Then

𝐶𝜂and 𝐶𝜓 are disjoint 𝑁 −
𝑆

𝐷
𝐿
-open sets with 𝑊𝜂 ⊆ 𝐿𝜂 and 𝑌𝜂

𝑐 ⊆ 𝐶𝜓 which gives 𝐶𝜓
𝑐 ⊆ 𝑌𝜂.Since 𝐶𝜓

𝑐is 𝑁 −
𝑆

𝐷
𝐿
-

closed, 𝑁 −
𝑆

𝐷
𝐿

𝐶(𝐶𝜂) ⊆ 𝑌𝜂.
Hence (c) is proved.
Assume (c).Let 𝑊𝜂 and 𝑊𝜓be any pair of disjoint 𝑁−𝜋𝐷

𝐿
-closed sets of 𝑈 .

Then𝑊𝜂 ⊆ 𝑊𝜓
𝑐and𝑊𝜓

𝑐is𝑁−𝜋𝐷
𝐿
-open.After that, there is a𝑁 −

𝑆
𝐷

𝐿
-open sets𝑌𝜂 of𝑈 with𝑊𝜂 ⊆ 𝑌𝜂 ⊆ 𝑁−

𝑆
𝐷

𝐿
𝐶(𝑌𝜂) ⊆

𝑊𝜓
𝑐.Also 𝑊𝜂 ⊆ 𝑌𝜂, and 𝑊𝜓 ⊆ (𝑁 −

𝑆
𝐷

𝐿
𝐶(𝑌𝜂))𝑐.

Let 𝑌𝜓 = (𝑁 −
𝑆

𝐷
𝐿

𝐶(𝑌𝜂))𝑐.Then 𝑌𝜓 is 𝑁 −
𝑆

𝐷
𝐿
-open subset of 𝑈 .

Therefore, 𝑊𝜂 ⊆ 𝑌𝜂and 𝑊𝜓 ⊆ 𝑌𝜓 with 𝑁 −
𝑆

𝐷
𝐿

𝐶 (𝑌𝜂)∩𝑁 −
𝑆

𝐷
𝐿

𝐶 (𝑌𝜓) = ∅.
Hence (d) is proved. From the definition of 𝑁 −

𝑄𝑆
𝐷

𝐿
𝑁𝑙-space, (d)⇒(a) can be easily verified.

Theorem 3.17. If Λ ∶ (𝑈𝑎,𝑁𝑎,𝐾𝑎) → (𝑈𝑏,𝑁𝑏,𝐾𝑏) is 𝑁𝐷𝐿-open and 𝑁𝐷𝐿-continuous
bijective function and (𝑈𝑎,𝑁𝑎,𝐾𝑎) is 𝑁 −

𝑄𝑆
𝐷

𝐿
𝑁𝑙-space,then Λ(𝑈𝑎) is 𝑁 −

𝑄𝑆
𝐷

𝐿
𝑁𝑙-space.

Proof.Let 𝐿𝜂and 𝐿𝜓be two disjoint 𝑁−𝜋𝐷
𝐿
-closed subsets of Λ(𝑈𝑎).Then,Λ−1(𝐿𝜂) and

Λ−1(𝐿𝜓) are disjoint 𝑁−𝜋𝐷
𝐿
-closed subsets of 𝑈𝑎.Since 𝑈𝑎is a 𝑁 −

𝑄𝑆
𝐷

𝐿
𝑁𝑙-space,there exist

𝑁 −
𝑆

𝐷
𝐿
-open subsets 𝑌𝜂and 𝑌𝜓of 𝑈𝑎with Λ−1(𝐿𝜂) ⊆ 𝑌𝜂, Λ−1(𝐿𝜓) ⊆ 𝑌𝜓 and

Λ(𝐿𝜂) ∩ Λ(𝐿𝜓) = ∅.So, Λ(𝐿𝜂) and Λ(𝐿𝜓) are disjoint 𝑁 −
𝑆

𝐷
𝐿
-open sub sets of Λ(𝑈𝑎).Hence, Λ(𝑈𝑎) is 𝑁 −

𝑄𝑆
𝐷

𝐿
𝑁𝑙-

space.

4 Conclusion
The present work explores the concept of 𝐷𝐿-Nano topological space and analyses two distinct normal spaces 𝑁𝐷𝐿𝑁𝑙
and 𝑁 −

𝑄𝑆
𝐷

𝐿
𝑁𝑙-spaces in the 𝐷𝐿-Nano topological space. Our research results contribute to the stream of investigations

concerning several kinds of descriptions of𝐷𝐿-Nano topological spaces. Future studies can characterize the structure of regular
spaces and investigate the real - life applications of 𝐷𝐿-Nano topological spaces.
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