
International Journal of Neutrosophic Science (IJNS) Vol. 13, No. 2, PP. 61-65, 2021

Novel Idea of NGδ-α-Locally Continuous Functions
R.Narmada Devi, Department of Mathematics

Vel Tech Rangarajan Dr. Sagunthala R& D Institute of Science and Technology,Chennai

Email: narmadadevi23@gmail.com.

Abstract
The new concepts of a neutrosophic Gδ set and neutrosophic Gδ-α-locally closed sets are introduced. Also,
a neutrosophic εGδ-α-locally quasi neighbourhood, neutrosophic Gδ-α-locally continuous function, neutro-
sophic Gδ-α-local T2 space, neutrosophic Gδ-α-local Urysohn space, neutrosophic Gδ-α-local connected
space and neutrosophic Gδ-α-local compact space are discussed and some interesting properties are estab-
lished.
Keywords: NGδ set,NGδ-α-lcs,NεGδ-α-lqnbd,NGδ-α-lcf ,NGδ-α-local T2 space,NGδ-α-local Urysohn
space, NGδ-α-local connected space and NGδ-α-local compact space.

1 Introduction
The fuzzy sets was introduced by Zadeh [13]. After the introduction of fuzzy sets and fuzzy logic have been
applied in many real applications to handle uncertainty. There are several kinds of fuzzy set extensions in
the fuzzy set theory, for example, intuitionistic fuzzy set, interval-valued fuzzy sets, etc. Ganster and Relly
used locally closed sets [6] to define LC-continuity and LC-irresoluteness. G.Balasubramanian [2] introduced
and studied the concept of fuzzy Gδ set in a fuzzy topological space. After the introduction of intuitionistic
fuzzy sets and its topological spaces by Atanassov[1] and Coker[3, 4], the concept of imprecise data called
neutrosophic sets was introduced by Smarandache[5]. The concept of neutrosophic topological space was
introduced [12]. Later R.Narmada Devi[7,8,9,10,11] was introduced the concepts of intuitionistic fuzzy Gδ
sets, intuitionistic fuzzy Gδ-α-locally continuous function and its properties are introduced. In this paper, the
new concepts of a neutrosophic Gδ set and neutrosophic Gδ-α-locally closed sets are introduced. Also, a
neutrosophic Gδ-α-locally continuous function, neutrosophic Gδ-α-local T2 space, neutrosophic Gδ-α-local
Urysohn space, neutrosophic Gδ-α-local connected space and neutrosophic Gδ-α-local compact space are
studied and some interesting properties are established. In this connection, some interesting properties among
these functions along with the spaces are discussed and provided with the necessary examples.

2 Preliminaries
Definition 2.1. [3] An IFTS (X, τ) is called fuzzy compact iff every fuzzy open cover of X has a finite
subcover.

Definition 2.2. [2]
Let ( X, T ) be a fuzzy topological space and λ be a fuzzy set in X. Then λ is called fuzy Gδ if λ = ∧∞i=1λi

where each λi ∈ T . The complement of fuzzy Gδ is fuzzy Fσ .

Definition 2.3. [5] A subset A of a space (X, τ) is called locally closed (briefly lc) if A = C ∩D,where C is
open and D is closed in (X, τ).

3 Characteristics of NGδ-α-locally continuous functions
Definition 3.1. Let A be NS on NTS (X, τ). Then A is said be a
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(i) NGδ set if A =
⋂∞
i=1Ai, where Ai is a NOS.

(ii) Neutrosophic locally closed set(Nlcs) if A = B ∩ C, where B is a NOS and C is a NCS.

(iii) NGδ-locally closed set (NGδ-lcs) if A = B ∩ C, where B is NGδ set and C is NCS.

(iv) NGδ-α-locally closed set (NGδ-α-lcs) if A = B ∩ C, where B is a NGδ set and C is Nα-closed set.

Note 3.1. The complement of aNGδ set (resp,Nlcs ,NGδ-α-lcs andNGδ-α-lcs ) is aNFσ set (resp. Nlcs,
NGδ-α-lcs and NGδ-α-los).

Definition 3.2. The NGδ-α-locally closure and NGδ-α-locally interior of A are given by

(i) NGδ-α-lcl(A)=
⋂
{B: B is a NGδ-α-lcs and A ⊆ B}.

(ii) NGδ-α-lint(A)=
⋃
{B:B is a NGδ-α-los and B ⊆ A}.

Remark 3.1. (i) NGδ-α-lcl(A) = A if and only if A is a NGδ-α-lcs.

(ii) NGδ-α-lint(A) ⊆ A ⊆ NGδ-α-lcl(A).

(iii) NGδ-α-lint(1N ) = 1N

(iv) NGδ-α-lint(0N ) = 0N

(v) NGδ-α-lcl(1N ) = 1N

Definition 3.3. Let A be NS on NTS (X, τ). Then A is said be a

(i) Nε Gδ-α-locally neighbourhood (NεGδ-α-lnbd)of a NP xl,m,n if there exists a NGδ-α-los B such
that xl,m,n ∈ B, B ⊆ A.

(ii) NεGδ-α-locally quasi neighbourhood (NεGδ-α-lqnbd)ofNP xl,m,n if there exists aGδ-α-los B such
that xl,m,nqB, B ⊆ A.

Remark 3.2. (i) The collection of all NεGδ-α-lnbd of xl,m,n is denoted by NNGδ-α-l
ε (xl,m,n).

(ii) The collection of all NεGδ-α-lqnbd of xl,m,n is denoted by NNGδ-α-lq
ε (xl.m.n).

Definition 3.4. Let f : (X, τ)→ (Y, δ) be a neutrosphic mapping. Then f is said to beNGδ-α-locally contin-
uous function(NGδ-α-lcf ), if for eachNP xl,m,n andB ∈ Nεf(xl,m,n), there existsA ∈ NNGδ-α-lq

ε (xl,m,n)
such that f(A) ⊆ B.

Proposition 3.1. Let f : (X, τ)→ (Y, δ) be a neutrosphic mapping. Then the following are equivalent.

(i) f is a NGδ-α-lcf .

(ii) f−1(A) is a NGδ-α-los in X , for each NOS A in Y .

(iii) f−1(B) is a NGδ-α-lcs in X , for each NCS B in Y .

(iv) NGδ-α-lcl(f−1(A)) ⊆ f−1(Ncl(A)), for each NS A in Y .

(v) f−1(Nint(A)) ⊆ NGδ-α-lint(f−1(A)), for each NS A in Y .

Proposition 3.2. Let f : (X, τ)→ (Y, δ) be a neutrosophic bijective function. Then

(i) f is a NGδ-α-lcf iff Nint(f(A)) ⊆ f(NGδ-α-lint(A)), for each NS A of X .

(ii) f is a NGδ-α-lcf iff f(NGδ-α-lcl(A)) ⊆ Ncl(f(A)), for each NS A of X .

Proposition 3.3. Let f : (X, τ)→ (Y, δ) be a neutrosophic bijective function and NGδ-α-lcf . If A ∈ IY is
NCS, then f−1(A)=NGδ-α-lcl (f−1(A)).

Proposition 3.4. Let f : (X, τ)→ (Y, δ) be any NGδ-α-lcf . If f(X) ⊂ Z ⊂ Y , Then g : (X, τ)→ (Z,ϕ)
where R = S/Z restricting the range of f is a NGδ-α-lcf .

Proposition 3.5. Let (X, τ), (X1, τ1) and (X2, τ2) be any NTSs and Pi : X1 ×X2 → Xi be a neutrosophic
Projection of X1 × X2 onto Xi. If f : X → X1 × X2 is a NGδ-α-lcf . Then Pi ◦ f : X → Xi is also a
NGδ-α-lcf .
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Proposition 3.6. Let (X, τ) and (Y, δ) be any two NTSs. If neutrosophic graph function g : X → X × Y is
a NGδ-α-lcf . Then f : (X, τ)→ (Y, δ) is a NGδ-α-lcf .

Definition 3.5. Let (X, τ) and (Y, δ) be any two NTSs. Let f : (X, τ)→ (Y, δ) be a neutrosophic mapping.
Then f is said to be a

(i) NGδ-α-locally irresolute function, if for each NGδ-α-lcs A in Y , f−1(A) is a NGδ-α-lcs in X

(ii) N − weakly −Gδ-α-locally function, if for each NGδ-α-lcs A in Y , f−1(A) is NCS in X .

Proposition 3.7. Let (X, τ) and (Y, δ) be any two NTSs. Let f : (X, τ) → (Y, δ) be a neutrosophic
mapping. Then the following statements are equivalent

(i) f is a NGδ-α-locally irresolute function.

(ii) for every NS A of X , f(NGδ-α-lcl(A)) ⊆ NGδ-α-lcl(f(A)).

(iii) for every NS A of Y , NGδ-α-lcl(f−1(A)) ⊆ f−1(NGδ-α-lcl(A)).

Definition 3.6. Let (X, τ) and (Y, δ) be any two NTSs. Let f : (X, τ)→ (Y, δ) be a neutrosophic mapping.
Then f is said to be a

(i) NGδ-α-locally function, if for each NCS A in X , f(A) is a Gδ-α-lcs in Y .

(ii) N − strongly −Gδ-α-locally function, if for each NGδ-α-lcs A in X , f(A) is a NGδ-α-lcs in Y .

Proposition 3.8. Let (X, τ) and (Y, δ) be any two NTSs. Let f : (X, τ) → (Y, δ) be a neutrosophic
mapping. Then the following statements are equivalent

(i) f is a NGδ-α-locally function.

(ii) for each NS A of Y and each NCS B of X with f−1(A) ⊆ B, there is a NGδ-α-lcs D of Y with
A ⊆ D such that f−1(D) ⊆ B.

(iii) f−1(NGδ-α-lcl(A)) ⊆ Ncl(f−1(A)), for each NS A of Y .

(iv) f(int(B)) ⊆ NGδ-α-lint(f(B)), for each NS B of X .

Definition 3.7. Let (X, τ) and (Y, δ) be any two NTSs. Let f : (X, τ)→ (Y, δ) be a neutrosophic mapping.
Then f is said to be a NGδ-α-locally homeomorphism if f is 1− 1, onto, NGδ-α-locally irresolute function
and N − strongly −Gδ-α-locally function.

Proposition 3.9. Let (X, τ) and (Y, δ) be any two NTSs. If f : (X, τ) → (Y, δ) is a NGδ-α-locally
homeomorphism. Then the following statements are valid.

(i) For any NS A in X ,NGδ-α-lcl(f(A)) = f(NGδ-α-lcl(A))

(ii) For any NS A in X , f(C(NGδ-α-lint(C(A)))) = C(NGδ-α-lint(f(C(A))))

(iii) For any NS A in Y , NGδ-α-lcl(f−1(A)) = f−1(NGδ-α-lcl(A))

(iv) For any NS A in Y , f−1(C(NGδ-α-lint(C(A)))) = C(NGδ-α-lint(f−1(C(A))))

Proposition 3.10. Let (X, τ), (Y, δ) and (Z,ϕ) be any three NTSs. If f : (X,T )→ (Y, δ) and g : (Y, δ)→
(Z,ϕ) be any two neutrosophic mappings. Then the following statements are valid.

(i) If f is a NGδ-α-locally irresolute function and g is a NGδ-α-locally continuous function, then g ◦ f is
a NGδ-α-lcf .

(ii) If f is a NGδ-α-lcf and g is a N − weakly − Gδ-α-locally function, then g ◦ f is a NGδ-α-locally
irresolute function.

Definition 3.8. A NTS (X, τ) is said to be a

(i) NGδ-α-local T2 space iff for every NP cl,m,n and dr,s,t in X and c 6= d there exists a NGδ-α-los’s G
and H with TG(c) = 0, IG(c) = 0,FG(c) = 1, TH(d) = 1, IH(d) = 1 FH(d) = 0 and G ∩H = 0N .
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(ii) NGδ-α-local Urysohn space iff for every NPs cr,s,t and dl,m,n in X and c 6= d, there exists a NGδ-
α-los’s G and H with TG(c) = 0, IG(c) = 0,FG(c) = 1, TH(d) = 1, IH(d) = 1 FH(d) = 0 and
NGδ-α-lcl(G) ∩NGδ-α-lcl(H) = 0N .

Proposition 3.11. Let (X, τ) and (Y, δ) be any two NTSs. Let f : (X, τ)→ (Y, δ) be 1-1 and NGδ-α-lcf .
If (Y, δ) is a NT2 space, then (X, τ) is a NGδ-α-local T2 space.

Proposition 3.12. Let (X, τ) and (Y, δ) be any twoNTSs. Let f : (X, τ)→ (Y, δ) be 1-1,N−weakly−Gδ-
α-lcf . If (Y, δ) is a Gδ-α-local T2 space, then (X, τ) is a NT2 space.

Proposition 3.13. Every NGδ-α-local Urysohn space is a NGδ-α-local T2 space.

4 Interrelation Among NGδ-α-locally continuous functions
Definition 4.1. Let (X, τ) and (Y, δ) be two NTSs. Let f : (X, τ) → (Y, δ) be a neutrosophic mapping.
Then f is said to be a

(i) neutrosophic locally continuous function (Nlcf ), if for each NCS A in Y , f−1(A) is a Nlcs in X .

(ii) NGδ-locally continuous function(NGδ-lcf , if for each NCS A in Y , f−1(A) is a NGδ-lcs in X .

Proposition 4.1. Let (X, τ) and (Y, δ) be two NTSs. Let f : (X, τ) → (Y, δ) be a Nlcf . Then f is a
NGδ-lcf .

Remark 4.1. The converse of the Proposition 4.1 need not true as shown in Example 4.1.

Example 4.1. Let X = {a}. We define the NSs An = 〈x, TAn , IAn , FAn〉, n = 0, 1, 2... by TAn(x) =
n

9n+1
, IAn(x) =

n
9n+1and FAn(x) = 1− n

9n+1 . Then the family τ = {0N , 1N , An : n = 0, 1, ...} is a NTS on X .
Let D = 〈a, 0.9, 0.9, 0.1〉 be NSin X . Then the family δ = {0N , 1N , D} is a NTS on X . Define a function
f : (X, τ)→ (Y, δ) be an identity function. Now, f is a NGδ-lcf . But f is not Nlcf .

Proposition 4.2. Let (X, τ) and (Y, δ) be two NTSs. Let f : (X, τ) → (Y, δ) be a Nlcf . Then f is a
NGδ-α-lcf .

Remark 4.2. The converse of the Proposition 4.2 need not true as shown in Example 4.2.

Proposition 4.3. Let (X, τ) and (Y, δ) be two NTSs. Let f : (X, τ) → (Y, δ) be a NGδ-lcf . Then f is a
NGδ-α-lcf .

Remark 4.3. The converse of the Proposition 4.3 need not true as shown in Example 4.2.

Example 4.2. Let X = {a, b} be a nonempty set. Let A = {〈a, (0.3, 0.4, 0.2)〉, 〈b, (0.5, 0.6, 0.3)〉} and
B = {〈a, (0.5, 0.5, 0.2)〉, 〈b, (0.6, 0.6, 0.3)〉} be NSs of X . Then the family τ = {0N , 1N , A,B} is a NTS
on X . Let D = {〈a, (0.7, 0.7, 0.3)〉, 〈b, (0.5, 0.5, 0.2)〉} be NS of X . Then the family δ = {0N , 1N , D} is a
NTS on X . Define a function f : (X, τ)→ (X, δ) as f(a) = b and f(b) = a. Now, f is a NGδ-α-lcf . But
f is not a Nlcf and NGδ-lcf .

5 NGδ-α-local connected and NGδ-α-local Compact Spaces
Definition 5.1. NTS (X, τ) is said to be a NGδ-α-local connected iff the only NSs which are both NGδ-α-
los and NGδ-α-lcs are 0N and 1N .

Proposition 5.1. Let (X, τ) and (Y, δ) be any two NTSs. If f : (X, τ) → (Y, δ) is a onto, NGδ-α-lcf and
(X, τ) is a NGδ-α-local connected space then (Y, δ) is a neutrosophic connected space.

Definition 5.2. Let (X, τ) be NTS.

(i) If a family {Gj : j ∈ J} of a NGδ-α-los’s in X satisfies the condition
⋃
{Gj : j ∈ J} = 1N , then it is

called as a NGδ-α-locally open cover of X .

(ii) ANTS (X, τ) is said to be aNGδ-α-local compact if everyNGδ-α-locally open cover of {Aj : j ∈ J}
of X , there exists a finite subfamily Jo ⊂ J such that

⋃
{Aj : j ∈ Jo} = 1N .

Proposition 5.2. Let (X, τ) and (Y, δ) be any two NTSs. If f : (X, τ) → (Y, δ) is a NGδ-α-lcf , bijective
function and (X, τ) is a NGδ-α-local compact space then (Y, δ) is a NGδ-α-local compact space.
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