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ABSTRACT: Continuity is one of most important concepts in many mathematical disciplines. In
some situations, general notion of continuity is replaced by sequential continuity.

In this paper we introduce and study the concepts of B-open set, B-continuous functions, then we
also study the concepts of B-compact subsets and study some new notion of the neutrosophic -
compact space, neutrosophic simply B-open set, neutrosophic simply B-open cover, and
neutrosophic simply B-compact, neutrosophic - continuous function, neutrosophic gg- continuous
in neutrosophic topological spaces, and we present some definitions, properties, examples that
illustrate its properties.

Keywords: Neutrosophic B-compact, Neutrosophic simply B-open set, Neutrosophic Bg-
continuous, Neutrosophic B-continuous function.

INTRODUCTION:

The importance of sequential continuity in mathematics and its applications in other sciences (such as
computer science, information theory, biological science, dynamical systems and so on) is well known.
Abd EI-Monsef et al. [2] introduced the notion of B-open sets and [B-continuity in topologicalspaces.
Generalized open sets play a very important role in General Topology and they are now the research topics of
many topologists worldwide. Levine [10] introduced the notion of semi-open sets and semi-continuity in
topological spaces. Andrijevic [3] introduced a class of generalized open sets in topological spaces. Mashhour
[12] introduced preopen sets in topological spaces.
Our goal in this paper is to extend these ideas to neutrosophic topological spaces. We introduce the
neutrosophic S-compact, neutrosophic simply B-open set, neutrosophic fg-continuous, neutrosophic S-
continuous function, and investigate some their properties.
We use standard terminology and notations for neutrosophic set theory and the theory of neutrosophic
topological spaces following mainly [18, 2 7].

1- PRELIMINARIES
Definition 1.1

A subset A of a topological space (X, 1) is called:
1- Preopen [12] if A € int(cl(A)).
2- Semi open [10] if A € cl(int(4)).
3- Regular open [22] if A = int(cl(A)).
4- B-open [1]if A c cl (int(cl(A))).

Definition 1.2 [1, 6]

A function f: X — Y is called:
1. semi continuous if f~1(V) is semi open in X for each open set V of Y.
2. pre continuous if f~1(V) is preopen in X for each open set V of Y.
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3. o -continuous if f~1(V) is a - open in X for each open set V of Y.
4. b-continuous if f~1(V) is b-open in X for each open setV of Y.
5. B-continuous if f~1(V) is p -open in X for each open set V of Y.

Definition 1.3 [11]
A topological space (X, 7) is called compact space if every open cover of X has a finite sub cover.
Theorem 1.1 [11]
A closed sub set of a compact space is compact.
Definition 1.4 [6]
A space X is called a f- compact space if each - open cover of X has a finite sub cover for X.
Definition 1.5 [1]
A function f: (X,t) — (Y, 0) is called 8- open if f(G) € BO(Y) forevery G € t.
Definition 1.6 [11]

A topological space (X, 7) is called:
Regular if for every A € 7€, x ¢ Athenthereexist U,V e ,UNV = @suchthatx e U& A C V.

Theorem 1.2 [14]

For a topological space (X, t) then the following statement are equivalent:
1- X is regular (resp. almost regular).
2- For any closed set (resp. regular closed) set F and each x € X — F, there exist two disjoint open U & V such
thatx e U&F c V.
3- For any open (resp. regular open) set IV containing x in X there existan U € t% suchthatx € U c acl(4) c
V.

Definition 1.7 [1]

Let f be a function from a neutrosophic topological spaces (X, t) and (Y, S) then f is called:
i- a neutrosophic open function if f(A) is a neutrosophic open set in Y for every aneutrosophic open set A in
X.
ii- a neutrosophic a- open function if f(A) is a neutrosophic a- open set in Y for every aneutrosophic open set
Ain X.
iii- a neutrosophic preopen function if f(A) is a neutrosophic preopen set in Y for every aneutrosophic open
setAin X.
iv- a neutrosophic semiopen function if f(A) is a neutrosophic semiopen set in Y for every aneutrosophic open
setAin X.

Definition 1.8 [16]

A NS Cin NTS U is so called a neutrosophic generalized closed set and denoted by N,CS if for any
N,0S M in U such that C € M, then Ncl(C) € M. Moreover, its complement is named a neutrosophic
generalized open set referred to N, OS.

Definition 1.9 [7]

Let (X, f) be NTS and B be a NS in X. Then neutrosophic generalized closure is defined as, GNcl(B) =
N{G:G isa GNCS inX and B < G}.
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Definition 1.10 [7,19]

A map f: X — Y is said to be:
I- neutrosophic closed (in short, NC-map) if the image of every NCS in X isa NCSin Y.
Ii- neutrosohic continuous (in short, N-continuous) if inverse image of every NCS in Y isa NCS in X.
iii- generalized neutrosohic continuous (in short, GN-continuous) if inverse image of every NCS in Y isa GNCS
in X.
iv- generalized neutrosohic irresolute (in short, GN-irresolute) if inverse image of every GNCS in Y is a GNCS
in X.
Definition 1.11 [15]

A bijective f: X — Y is called a neutrosophic homeomorphism if f & f~1 are
neutrosophice continuous.

Definition 1.12 [9]

A bijective f: X — Y is named as neutrosophic generalized homeomorphism (in short neutrosophic f-
homeomorphism) if f & f~1 are GN-continuous.

Definition 1.13 [9]

A mapping n: X — Y is generalized neutrosophic open (in short, GNO-map) if
The image n(R) is GNOS in Y for every NOSR in X.

Definition 1.14 [9]

A mapping n:X — Y is generalized neutrosophic closed (in short, GNC-map) if the image
1n(Q) is GNCS in Y for every NCSQ in X.

Proposition 1.1 [9]

Every NC-mapping is a GNC-mapping.
Proposition 1.2 [9]

Amapn: X — Y isa GNC-mapping if the image of each NOS in X is GNOS in Y.
Proposition 1.3 [9]

Letu:X — Y and A:Y — Z be NTSs, then the following hold.
i- If (A op)is GNO-map and u is N-continuous, then A is GNO-map.
ii- If (A o) is GNO-map and u is GN-continuous, then A is GNO-map.

Definition 1.15 [17]

Let (U,{) and (V,0) be NTSs and n: (U, {) — (V, o) be a mapping we have:
i- if for each NOS (correspondingly, NCS) K in V, n~1(K) is neutrosophic
continuous and denoted by N-continuous [20].
ii- if for each NOS(correspondingly, NCS) K in V, n=1(K) is a N — a0S (correspondingly, N — aCS) in U,
then 7 is known as neutrosophic a-continuous and referred to N — a-continuous [4] .
iii- if for each NOS(correspondingly, NCS) K in V, n™(K) isa N — gOS (correspondingly, N — gCS) in U,
then n is known as neutrosophic g-continuous and signified by N — g-continuous [8] .
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Definition 1.16 [17]

Let n be a function on NTS ‘U and valued in TS V, then we named n as aneutrosophic generalized ag-
continuous and shortly wrote it as Ngag- continuous if for each NCS K in V, ,n"1(K) isa NgagCS in U.

Definition 1.17 [5]

Let f be a function from a neutrosophic topological space (X, t,) to neutrosophic topological space (Y, 7).
Then f is called a neutrosophic pre continuous function if f~1(B) is a neutrosophic preopen in X for every
neutrosophic open set B in Y.

2- NEAR COMPACTNESS and CONTINUITY
In this section we shall state some types of compact spaces and their properties.
Definition 2.1
1- A neutrosophic topological space (X, t) is called a neutrosophic S-compact if every neutrosophic [5-open
cover of X has a finite subcover.
2- A neutrosophic topological space (X, 7) is called a neutrosophic simply (-
compact space if every neutrosophic simply [5-open cover of X has a finite sub-cover.
Definition 2.2

A neutrosophic subset A of (X, 7) is said to be a neutrosophic simply 5- compact set relative to X if every
neutrosophic simply [5-open cover of A has a finite sub cover.

Definition 2.3

Let f be a function from a neutrosophic topological space (X, 7;) to a neutrosophic topological space
(Y, t,) then f is called:
i- a neutrosophic open function if f(A) is a neutrosophic open set in Y for every aneutrosophic open set A in
X.[5]
ii- a neutrosophic B-open function if f(A) is a neutrosophic S-open set in Y for every aneutrosophic open set
AinX.

Theorem 2.1

i- Every neutrosophic 3-compact space is a neutrosophic simply [3-compact space.
ii- Every neutrosophic simply [3-compact space is a neutrosophic compact space.

Proof:

i- Suppose that (X, 7) is a neutrosophic 3-compact space. Let B = {Uy} be a neutrosophic 3-open cover of X.

We need to find a countable subcover of B that covers X. Since (X, ) is a neutrosophic 3-compact space, there
exist a finite subcover B~ = {U,, U,.,U,.,..., U, } of B that covers X. We can construct a countable of B by
adding each U, for i = 1,2,3,...n, to countable set S.

Therefore, S = {U,,,U,,,U,.,..., U, } is a countable subcover of B that covers X. Hence, every neutrosophic

[-compact space is a neutrosophic simply 3-compact space.
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ii- Let X be a simply 3-compact space, and suppose that {Uy} is an open cover of X. By the definition of

neutrosophic simply [S-compact for every open set U and closed set V such that U NV = @, there exists an
openset BsuchthatU € B &

B NV = @. Now, let define a finite subset {U,,,U,,, Uy, ..., U, } such that it covers X. By the definitions of
compactness and neutrosophic simply , , there exist a finite subcover for every open cover. This, X is

compact, X satisfies the neutrosophic simply 3 propers.
Finally, by satisfying both neutrosophic simply 8 and compactness properties, it can be concluded that every
neutrosophic simply 3-compact space is a neutrosop- hic compact space.

Theorem 2.2

i- If f:(X,7,) — (Y, 7,) is a neutrosophic $-open function and (Y, 7,) is a neutrosophic S-compact space,
then (X, 7,) is also a neutrosophic compact space.

ii- If f:(X,7,) — (Y,7,) is a neutrosophic simply [5-open function and (Y, t,) is a neutrosophic simply (-
compact space, then (X, 7,) is also a neutrosophic [3-compact space.
Proof

i- Suppose that f: (X,t,) — (Y, 7,) is a neutrosophic g-open function, and (Y,7,) is a neutrosophic g3-
compact space, we will use the concept of a neutrosophic open cover. Let B = {U;} be a neutrosophic open
cover of (X, 7,). Since f is a neutrosophic -open function, for every U; in B, the f~1( U,) is 8- open in (X, 7,).
Now, suppose the collection U = { f~1(U;): U; € C}. Since f is a function from (X,7,) to (Y,1,), U is a
collection of subset of X. Since B is a neutrosophic open cover of (X, t,), it follows that U is a collection of
B-open sets in (X, t,). Since (Y, ,) is a neutrosophic S-compact space, there exists a finite subcover

U~ ={f"1Uy), f/ 1 (U, f 1 (Us),..., f71(U,) } of U that covers X.

Now, let B~ = { U;,U,, Us, ..., U,} be the corresponding finite subcover of B. Since U~ is a finite subcover of
U, it follows that B~is a finite subcover of B. Hence (X, ;) is a neutrosophic compact space.

ii- The proof of this part is similar to the above part (ii).

Theorem 2.3

i- If f: (X,7,) — (Y, ;) is a neutrosophic B-continuous function, then for each neutrosophic f-compact set
Uin X, f(U) is a neutrosophic simply f-compact setinY.

ii- If f: (X, t,) — (Y, 7,) is a neutrosophic B-continuous function, then for each neutrosophic g-compact set
K in X, f (K) is a neutrosophic compact set in Y.

Proof

i- Suppose that f: (X,t,) — (Y, 7,) is a neutrosophic B-continuous function, and U is a neutrosophic S-
compact set in X, since f is a neutrosophic 5-continuous function for every g-open set V in Y, the f~1(V) is
S-open in X. Now, suppos the collection D = {f~1(V):V is a B — open set in Y}. This collection D consists
of B-open sets in X. Since U is a neutrosophic S-compact set relative to X, there exists a finite subcover,

D~ ={f"Y(V),f(V), fFL(V3),..., f~1(V,) }of D that covers U. Now, let C~ = {V,V,, Vs,...,V, } be the
corresponding finite subcovew of C. It follows that f(U) is covered by the finite subcover C~, which mesns
f(U) is a neutrosophic simply - compact set in X.

Ii- Proof this a part similar to i.
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Proposition 2.1

Let (X,1,), (Y,7,) & (Z, 73) be three neutrosophic topological spaces, let
f:(X,7,) — (Y, 1) and g: (Y, 1) — (Z, t3) be functions. If f is neutrosophic open and g is neutrosophic -
open then g o f is neutrosophic S-open.
Proof

Suppose that, f is a neutrosophic open, g is neutrosophic - open and prove a composition function g o f
is neutrosophic S-open. Let A be a neutrosophic B-open set in (Z,13). By the definition of neutrosophic -
open set, we can represent A as A = Nz (A™), where A~ is a regular open set in (Z, T3). Since g is neutrosophic

S- open, we have g~1(A™) is a neutrosophic S-open set in (Y, 7,).

Suppose that (g © £)™1(4) = f~1(g~1(A)). Since f is a neutrosophic open function, then f~1(g~1(4)) is a
neutrosophic open set in (X, t,). Therefore, g o f is neutrosophic S-open.

Proposition 2.2

Let (X,7,) and (Y, 7,) are neutrosophic topological spaces. If
f:(X,71) — (Y, 1,) is a neutrosophic S-open then it is neutrosophic semi open.

Proof

Suppose that f is a neutrosophic B-open function, and let U be a neutrosophic open set in (Y, 7). By
definition of a neutrosophic open set U can be represented as U = Ng(B), where B is a regular open set in
(Y, TZ)'

Since f is a neutrosophic B- open function, we know that f~1(B) is a neutrosophic B-open set in (X, t,) for
any regular open set B in (Y, 7).

In particular, since B is a regular open set, we know that £ ~1(B) is a neutrosophic - open set in (X, t,).

It is clear that, f~1(B) is a subset of £ ~1(U). Since neutrosophic -open sets are closed under subsets, we can
conclude that £ ~1(B) is a neutrosophic semi- open set in (X, 7;). So, we have shown that for every neutrosophic
openset U in (Y, 1,), f ~1(U), is a neutrosophic semi- open set in (X, 7;).

Therefore, £~ is a neutrosophic semi-open function.

Proposition 2.3

Let (X, t,) and (Y, t,) are neutrosophic topological spaces. If
f:(X,7,) — (Y, 1,) is a neutrosophic S-open then it is neutrosophic preopen.

Proof
The proof is similar to the previous theorem above.
Definition 2.4

Let f be a function from a neutrosophic topological space (X, t,) to a neutros-
ophic topological space (Y,7,), then f is called a neutrosophic B-continuous funct- ion if f~1(U) is a
neutrosophic S-open set in X for every neutrosophic openset U in'Y.

Proposition 2.4

Let f a function from a neutrosophic topological space (X, 7;) to a neutrosophic topological space (Y, t,),
satisfies the condition:
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Ncl (Nint (Ncl(f‘l(U)))) c f~Y(Ncl(U)) for every neutrosophic set U in Y. Then f is a neutrosophic -
continuous function.
Proof

Suppose that f satisfies the given condition, and let U be a neutrosophic set in Y. By the definition of a
neutrosophic set, U can be represented as
U = Nint(Nint(U)). Now, using the given condition, we have
Ncl (Nint(Nclf‘l(U))) c f~Y(Ncl(U)). Since U = Nint(Nint(U)), we can substitute U in the above
expression to get:

Ncl (Nint <Ncl (f—l (Nint(Nint(U)))))) cf (Ncl (Nint(Nint(U))))

Now, observe that Ncl <Nint <Ncl (f‘l (Nint(Nint(U)))))) is a closed set in X. Therefore, we have:

Nint (Nint (f‘l (Ncl (Nint(Nint(U)))))) cft (Ncl (Nint(Nint(U)))).

This implies that f 1 (Nint(Nint(U))) is a neutrosophic B-open set in X.

Since Nint(Nint(U)) = U, we can conclude that £ ~1(U) is a neutrosophic - open set in X. Therefore, f is a
neutrosophic S-continuous function.

Proposition 2.5

Let f be a function from a neutrosophic topological space (X, 7;) to neutrosophc
topological space (Y, 1,). If f is neutrosophic B-continuous, then itis neutrosophic semi-continuous.

Proof

Suppose that f is neutrosophic S-continuous, and let U be a neutrosophic open set in Y. By the definition
of a neutrosophic open set, U can be represented as
U = Ng(B), where B is a regular open setin Y.

Since f is a neutrosophic B- continuous function, then for every regular open set B in'Y, if x € f~1(B), then
there exists a regular open set C in X suchthat x € C & f(C) < B.

Now, consider that x is any point in f~1(U), since x € f~1(U), we know

that f(x) € U, such that U = Ng(B), then there exist a regular open set C in X such thatx € € and f(C) S B.
Therefore, we can choose C as a regular open neighborhood of x contained in f~*(U). Thus f~1(U) is
neutrosophic semi- open set in X. Therefore, f is a neutrosophic semi- continuous function.

Proposition 2.6

Let f be a function from a neutrosophic topological space (X, 7;) to neutrosophic topological space
(Y, t,). If f is neutrosophic B-continuous, then it is neutrosophic pre-continuous.

Proof

Assume that f is neutrosophic S-continuous and let U be a neutrosophic pre-
open set in Y. By definition of a neutrosophic preopen set, U can be represented as U = Nz(B), where B is a

regular closed setinY.
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Since f is a neutrosophic B-continuous function, then we have
Ncl (Nint (Ncl(f_l(B)))) c f~(Ncl(B)), for every regular closed set B in Y, since U = Ng(B) so that

Ncl (Nint (Ncl(f—l(B)))) c (ch (Nﬁ(B))) .
Nel (Nint (Ncl(f-l(B)))) c f~1(Ncl(B)). Since Ncl (Nﬁ(B)) = B, we have

Ncl (Nint <Ncl (f‘l (Nﬁ (B))))) C f~1(B). This implies that f 1 (Nﬁ (B)) is a subset of f~1(B). So that
Nint(f~*(B)) is a neutrosophic open set in X. Since f~* (Nﬁ(B)) c Nint(f~1(B)), then f~1 (NB(B)) is a
neutrosophic semi-open set in X.

Finally, since neutrosophic semi-open sets are closed under complemente, we can conclude that

C
(f‘l (NB(B))) , IS a neutrosophic semi-open set in X.

C
Since (f‘l (N[; (B))) = f~Y(Ncl(B)), then f~1(Ncl(B)) is a neutrosophic semi open set in X. Therefore,
f is a neutrosophic pre-continuous function.

Result 2.1

Every neutrosophic simply g-continuous function from a NTS (X, t;) toa NTS (Y, t,) isnota
neutrosophic S-continuous function in general.

Example 2.1
Let X = {0,1} with the discrete topology 7, = {(D, {0},{1}, {0,1}}. Let
Y = {0,1} with the discrete topology 7, = {@,{0,1}}.
Now let us define a function f: (X,7,) — (Y, 1) as follows (0) =0, f(1) = 1.

This function is not a Ng-continuous function because for every Ng-open set B in (Y, 7,), f~*(B) may not be
a Ng-open set in (X, 7q). Since if B = {0},

f~Y(B) = {0} which is not a Ng-open set in (X, ;). Therefore, f is not a Ng-continuous function.

3- Neutrosophic Generalized B g- Continuous Function

In this part of this paper, the neutrosophic generalized 8 g-continuous function are performed and
examined their fundamental features.

Definition 3.1

Let f be a function from a neutrosophic topological space X to a topological space Y, then we called f is
aneutrosophic generalized 8 g-continuous (N, z,-continuous) if for each neutrosophic closed set B in
Y,f~'(B)isaNyg, CSinX.
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Theorem 3.1

If f: (X,7,) — (Y, ;) is aneutrosophic simply g-continuous mapping and g: (Y, t,) — (Z,13) isa
neutrosophic continuous mapping, then the composition mapping, g o f: (X, t,) — (Z, t3) is a neutrosophic
simply B-continuous mapping.

Proof

Let VV be a neutrosophic B-open set in (Z, 73). Since g is a neutrosophic - continuous mapping, we
know that (f)~1(g)~1(V) is a neutrosophic B-open set in (X, 7,). Appling the property of inverse images,
we have

(goH)TWV) = () Yg) 1(V). Therefore, (g o f)~1(V) is a neutrosophic - open set in (X, 7;). This
proves that the composition mapping

gef:(X,t1) — (Z,t3) is a neutrosophic simply S-continuous mapping.
Definition 3.2
Let f: (X,7,) — (Y, 7,) beamap so as X and Y are neutrosophic topological spaces, then:

I- f is called a neutrosophic fg-continuous (Ng4-continuous) if for every NOS
(correspondingly, NCS) K inY, f ~1(K) is a Ng,0S (correspondingly, Ng,CS)in X,

ii- f is called a neutrosophic g3-continuous (N4 z-continuous) if every NOS (correspondingly, NCS) K in
Y, f1(K) isa Nyz0S (correspondingly NyzCS) in X.

Theorem 3.2
Let f be a function froma NTS X toa TS Y, so we have the following:

i- All neutrosophic generalized continuous (N4-continuous) functions are neutrosophic -
generalized continuous (Ngg4-continuous).

ii- All neutrosophic £-continuous (Ng-continuous) functions are neutrosophic generalized S-continuous
(N4p-continuous).

iii- All neutrosophic generalized g-continuous (N, z-continuous) functions are neutrosophic -generalized
(Ngg4-continuous).

Proof
i- All Ng-continuous functions are Nﬁg-continues.

Suppose that f: X — Y be an N, -continuous function, where X is a neutrosophic topological space and Y
is a topological space.

We need to show that for every Nj,-open set B in Y, the f~1(B) is an Ng4-open set in X.

Since B is Ng4-open, it can be represented as B = Ng,(B~), where B~ is a regular open setin Y.
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Now, since f is N -continuous, we have f~1(B~) is N -open in X. Since N,-open sets are Ng4-open,
f~Y(B™)isalso Ngg-open in X. Since Ng,(B~) = B, we can conclude that f~Y(B)is Ngg-openin X.
Therefor, f is Ng, -continuous.

ii- All Nﬁ-continuous functions are Ngﬁ-continues.
Proof this a part similar to i.
iii- All Ng[;-continuous functions are Nﬁg-continuous.

Proof this a part similar to i.

Theorem 3.3

Let f be a function from a neutrosophic topological space X to a topological space Y, then f is a Nyp4-
continuous function iff for each neutrosophic open set
(NOS) VinY, f~1(V) is a neutrosophic generalized $-generalized open set (N,z,0S) in X.

Proof
= Suppose that f is an N,z -continuous function and let V be a NOS in Y.

We need to show that f~* (V) is N,-open and Ngg-open in X. Since f is Nyz,4-continuous, it is also Ny-
continuous. This implies that for each Nj-openset V inY, f~*(V) is a N;-open set in X.

Now, by the definition of a NOS, V can be represented as V = N, (Nﬁg (VN)), where V™~ is a regular open set
inY. Since f is Nyg4- continuous, for any N,-open set B in Y, we have f~*(B) is a Nyg4-0pen set in X,

In particular, for B = N, (Nﬂg(VN)), we have f~1 (Ng (Nﬁg (VN))) is Ngpg-open set in X. Also, observe
that f~1 (Ng (Nﬁg(V~))> is a subset of £~ (V). This implies that f =1 (V) is N,z,- open set in X. Therefore,
we have shown that f (V) is both N;-open and Ng4-open in X. So it is a N;g,4-0pen set in X.

& Suppose that for each NOS V inY, f~1(V) is a Nyp4-0pen set in X,

Let B be a N,z -0pen set in Y. By the definition of N,z ,-open sets, B can be represented as

B =N, (Ngg(B~)), where B~ is a regular open set in Y. Since B~ is regular open, it isa NOS. Hence, we
have f~1(B™) is a Nyg,4-open set in X.
Since N ;3,-0OS is a subset of Ng,- OS and N,- OS, we have f~Y(B~)isalsoa Np4-OS and Ny-OS in X.

This implies that £ ~1(B™~) contains a Nypg-open set, and thus it is a Ngz,-0pen set in X. Hence, we have
shown that for each Nz -openset BinY, f~*(B) is a Nyg,- open set in X. Therefore, f is a Nyg,4-
continuous function.
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Proposition 3.1
For all N,p4-continuous functions are N, g-continuous.

Proof

Suppose that f: (X, 71) — (Y, 1) is Nyp4-continuous, let B be a Ng-open set inY. Since B is Ng-open,
it can be represented as B = Ng(B~), where B~ is a regular open set in X, and since f is Nz -continuous,
we know that for every Nyg -openset CinY, f=1(C), is Nygg-openin X .

In particular, for B~, which is a regular open set and thus a N,g,-0pen set, we have that f~Y(B™)is Ngpg-
openin X.

Since we observe that f~1(B™~) is a subset of f~1(B), Ny p4-0pen sets are subsets of N ;- open sets, we can
conclude that f~*(B~) is also N,z- open in X, then for every Nz-openset B in Y, the f~*(B™) is N,z-open
in X. Therefore for all Nyg,4- continuous functions are N, z-continuous.
Remark 3.1

The reverse of the previous proposition is not valid as shown in the next example.

Example 3.1
Let, X ={a,b,c}, &Y ={1,2}, f: X — Y be a function defined as f(a) =1, f(b) = 1,& f(c) = 2.
Now, let, g: [0,1] — X, such that g(t) = a,for 0 <t < 0.5,and g(t) = b, for 0.5 <t < 1.

In this case, g is a Ngz on X, and it is continuous, in the sense that the inverse image of any neutrosophic
crisp open set in Y under the composition f o g is a neutrosophic crisp open set in [0,1].

However, the function f is not continuous in the generalized case.

If we consider a N,z on [0,1], denoted as &: [0,1] — Y, such that §(t) = 1,for0 <t < 0,5and 6(¢t) = 2,
for 0.5 <t < 1, then the neutrosophic § o f is not a neutrosophic crisp generalized continuous function on
X.

Definition 3.3

Let f be a function from a neutrosophic topological space X to a topological space Y, then £ is called a
neutrosophic generalized S g-irresolute and wrote it as NgBg- irresolute if for each NgBgCSV inY, f~1(V)
isaNgBgCsinX.

Theorem 3.4
Let f be a function from a neutrosophic topological space X to a topological space Y, then f isa Nyg,-
irresolute function iff for each Nyz,0S U in Y, f~1(U) isa Ny, 0S in X.
Proof
= Suppose that f is Nyp -irresolute. Let U be a Nyp,0S inY, by the definition of

aN,

4540S, U can be represented as U = N, (NgB(U~)), where U~ is a regular open setin'Y.
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Now, since f is Nypg-irresolute, we know that for every N,z -open set B in Y, the f~*(B), is Nypg4-0pen in
X.

In particular, for U~, which is a regular open set and thus a N,z ,-0pen set in Y, we have that f~1(U™) is
Ngpg-0penin X.

Now, since f~*(U™) is a subset of f~*(U), and since any N, z,-0pen sets are subsets of Nyz,, we can
conclude that f~*(U™) is also a Ny, 0S in X.

Therefore, f~1(U), isa Nyg,0S in X.

< Suppose that for each Nyz,0S UinY, f~1(U) isa Nyp,0S in X, and let U be a Nyz,-open setin Y. By
the definition of a N,z ,-open set, U can be represented as U = N, (Nﬁg (U~)), where U~ is a regular open
setinY.c

Now, sine f~1(U™) isa Nyg,0S in X, and any Ny, 0S is a subset of N,z,-0pen sets, we have that f~1(U™)
is also Nyg,-0pen in X, it is observe that f =1 (U™) is a subset of f~*(U). Hence, f~*(U) is a Nygg-open in X.
Therefore, f is a Nyp4- irresolute function.

Proposition 3.2

For all Ngﬁg-irresolute function is Ngﬁ-continuous.

Proof

Suppose that f is Nyg4-irresolute from the space X into a space Y, and letV be a Ng-open setin,
We need to show that f is a Nyg-continuous mapping that if a function f is a Ng -opensetV inY, the
f1(V)isaNygin X,

Now since V is Ng-open, so we can representitas V = Ng (V™), where V™~ is a regular open setin Y, and
since f is Nygg-irresolute, so for every Nyg, OS B inY, the f~*(B), is a Nyg, OSin X.

In particular, for V™, which is a regular open set and thus a Nyg, OS, we have that f =1 (V™) is a subset
of f=*(V). Therefore, f (V) contains a Nyg, OS f (V™) and thus, it is Nyg-open in X. Therefore, f is
a Ngyp -continuous.

Remark 3.2

The subsequent example explains that the inverse of the above proposition does not true in
general case.

Example 3.2

Suppose that X = {a, b,c},Y = {1,2},and let f: X — Y be a function defined as f(a) = 1, f(b) =
1,&f(c) = 2.

Now, let us define a Nygp X, defined as:

g:10,1] — X, such that g(t) = a,for 0 <t < 0.5,and g(t) = b,for 0.5 <t < 1.
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In this case, g is a Nyp on X, and it is continuous in the case that the inverse image of any neutrosophic
crisp open set in Y under the composition f o g is a neutrosophic crisp open set in [0,1]. However, if we

suppose that B = {2}, is a Nyg, closed setin Y, then f ~1(B) = {c}, and B is not a Ny, closed set in X.
Example 3.3

Suppose that f: R — R, where R is the set of real numbers, let

x if x<0

f(x)z{o if x>0

In this example if x = 0 so f(x) is a discontinuous function, and if x < 0 or x > 0 then, f(x) is the
identity function and continuous. However, when x is greater than 0, f(x) is a constant function with a
value of 0, causing a jump discontinuity at x = 0.

Now, let define a Nz as a function g(x) that is continuously varying from its lower bound to its upper
bound.

-1 for x<0

In this case, let the function g(x) defined as g(x) = { 1 for x=0°

In this example, g(x) is aNyz function that is continuously varying from —1 to 1 as x increases from
negative in finity to positive infinity. The function f(x) is a continuous but does not a Nyg,-irresolute
function.

Conclusions

In this paper, we present the concepts of neutrosophic f-open cover, neutronso- sophic -
compactness neutrosophic simply f-open cover, and neutrosophic simply

B-compactness in neutrosophic topological spaces. Also, we prove some properties and theorems on
neutrosophic f-compactness and neutrosophic simply f-compac-

tness, and gives some remarks, examples.

Finally, we can extend the concepts of f -neutrosophic by connectednees.
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