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1. Introduction

The notion of soft set as a general mathematical tool for coping with objects involving vagueness and
uncertainty has been introduced by Molodtsov [2]. F. Smarandache [3] introduced the concept of
neutrosophic sets which is a generalization of Zadeh’s fuzzy set, and Atanassov's intuitionistic fuzzy set,
as a new mathematical tool for dealing with problems involving indeterminacy, inconsistent knowledge,
incompleteness.

In 2013, the notion of neutrosophic soft set was introduced by merging soft set concept and neutrosophic
set concept, and later this concept and its operations have been redefined (see, [5,6,7]). The notion of
neutrosophic soft topological spaces was presented by [8], and later this concept has been redefined by
[9] differently from the study [8]. In 2021, Al-Nafee, et al. [1] generalized the concept of neutrosophic
soft topological spaces to the concept of neutrosophic soft bitopological spaces and they investigated
several related properties and theories. The concepts of neutrosophic soft continuous mapping and
compactness with their properties and some theorems were presented by many authors (see [8,10,11,12]).
For more details on these concepts, you can see [13-20].

In this manuscript, the authors introduced the concepts of continuity, compactness and Hausdorff in
neutrosophic soft bitopological spaces, through presenting the concepts of N3(bi)"-continuous mapping,
NSbi-open mapping, NShi-closed mapping, Ns(bi)*-compact and Ns(bi)"-Hausdorff based on the
definition of N3(bi)"-open, some of related theorems and properties also have investigated.

2. Basic Concepts

In this section, some basic and related definitions are recalled as background and to give the reader a
deep insight on the basic tools of the upcoming section. For the purpose of abbreviation, the authors will
denote to the neutrosophic soft set by (NSS). Also the soft set is denoted by (SS).

Definition 2.1 [3]
The neutrosophic'set S over G is defined as follows: S ={< g, I5(g), Bs(g),Fs(g) >) : g€ G},
where the functions I,B,F: G -] — 0,4+1[ and -0 < Ig(g) + Bs(g) + Fs(g) < +3.

"(( From philosophical point of view the neutrosophic set takes the value from real standard or non-
standard subsets of | — 0 ,4+1[ . But in real life application in scientific and engineering problems it is
difficult to use a neutrosophic set with value from real standard or non-standard subset of ] — 0 ,+1].
Hence we consider the neutrosophic set which takes the value from the subset of [0, 1]))".
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Firstly, the concept of (SS) defined by Molodtsov in [2], and later this concept has been redefined by
[20], as in definition 2.2 below.

Definition 2.2 [20]

Consider P(G) the set of all subsets of G. A soft set (SS) H on G is a set valued.function from E to P(G).
we can rewrite it as a set of ordered pairs, H = {(e, H(e)), e € E}, where E is a set of parameters.

Firstly, the concept of (NSS) defined by Maji in [4], and later this concept has been redefined by Deli,
and Broumi. in [5], as in definition 2.3 below.

Definition 2.3 [5]

Consider G an initial universe set and E a set of parameters. P(G) denotes the set of all the neutrosophic

subsets from G. An (NSS) Hg on the initial universe set G is a set defined by a set valued function H
representing a mapping from E to P(G), where H is called approximate function of the (NSS) Hg. that’s
mean, Hg is a parameterized family of some elements of P(G) which implies to it can be rewritten as a
set of ordered pairs,

He = {(e, {< g!"1@® Pu® Fu®) >: g € G}), e € E}. Iyy(e) (), Bra(e) (@), Frice)(8) € [0,1], respe-
ctively known as Truth-Membership, Indeterminacy-Membership and Falsity-Membership function of
H(e). It is well known that the supremum of each I, B, F equal 1 , so the inequality, 0 <

Th(e) (8)) Brie) (8), Fr(e) (8) < 3 is apparent.
Note:
1) In this work, we will use definition of (NSS) given by Deli-, and Broumi_ in [5].

2) From the def. 2.3, and up to the rest of this paper, the notion N3 (G) will be represent to the set of all
(NSSs) over G.

Definition 2.4 [4,9]

Consider Hg and kg € N3 (G), where

Hg = {(e, {< g(ln(e)(g). B(e)(®, Fue)(@) . g€ G}), e € E).

kg = Hg = {(e, {< g{'x@® Bx@® Fk@©) >: g € G}), e € E}. Then:

o Gg={(e{<g®®>:g€eG}) ecE}

o Op={(e{<gl®V>:g€G}),e€cE}L

o HgCSkge {(e, (< g(IH(e)(g)SIK(e)(g),BH(e)(g)SBK(e)(g). Fr(e)(®2Fk(e)(®) ~ ; ge G}), e€E}.
o HgUkg= {(e, {< g(IH(e)(g)VlK(e)(g). Bri(e)(®)VBK(e) (8, Fri(e) @\F(e)(®) ~, g€ G}), c€E}
o Hg Nk ={(e, {< g1©®Nke®: Bue) @Bk @) Fue®VFk@®) > : g € G}),e € E }.
Definition 2.5 [1]

Let Hg = {(e, {< g("n@® Bu@® Fue©) >: g € G}),e € E} € N; (G). Then, the complement of
Hg ((H)C) is defined as:

(HE)C - {(e, (< g(l-IH(e)(g).l—BH(e)(g),1-FH(e)(g)) >:g€ G}), e€E}.
Definition 2.6 [13]

Consider G an initial universe set, and E a set of parameters. Then the neutrosophic soft set "x®, g "
is called a "neutrosophic soft point", forevery x € G,0 < a, 3,y < 1,e € E, and is defined as follows:

(a,B,y)if e=¢€'andx =y
0,01)if e+ eandx =y’

X wpn(©)O) = |
Definition 2.7 [9]
Consider o € N3(G). Then o is called a neutrosophic soft topology on G if,
1) Gg, 0 € 0.
2) IfUg Vg €othenUz NV €Eo.
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3) IfVj; € o, foreachi €I, then Ui Vi € o.
The triplet (G,E,o) is called a neutrosophic soft topological space (in abbrev, Nst-space).

Each member of 6 is named as a neutrosophic soft open set and their complement is called a neutrosophic
soft closed set.

The neutrosophic soft interior of Bz € N3 (G)"((Vg)P) is defended as:
(Vg)°® = u{ Ug : Ug is a neutrosophic soft open set, UgE Vg }.

The neutrosophic soft closure of Bg € N3 (G) ((Vg) ) is defended as:
(Vg) = n{ Ug : Ug is a neutrosophic soft closed set, V& Ug}.
Definition 2.8 [1]

Let (G,E,T) and (G,E,o) be two Nst-spaces defined on G. Then (G,E,t.0) or (G, for abbreviation purposes)
is called a neutrosophic soft bitopological space or (in abbrev, BIN-space).

From this definition up to the rest of the paper and for abbreviation purpose, we give an attention to the
readers that (G, E, t, o) will sometimes be represented as G.

Definition 2.9 [1]

A subset Vi; € N3 (G) of BIN-space (G, E, 1, 0) is called a star bineutrosophic soft open (abbreviation,
o . ——0°° . . . .

N3(bi)™-open) over G iff Vg & (Vg)°° i and their complement is a star bineutrosophic soft closed (in

abbrev, Na(bi)*-closed). The set of all Na(bi)*-open (Ns(bi)*-closed) sets over G is denoted by GBD*~NSO

(G(BD*-NSC) “respectively.

Definition 2.10 [1]
Let (G, E, 1, 0) be an BIN-space and Vi € N3(G). Then,
e (bi)*-neutrosophic.soft interior. of Vg ((Vg)°®D*) is defined as:
(Vg)°®D* = 1{ Ug : Ug is an N3(bi)*-open set, UgE Vg}.
——(bi)*
e (bi)"-neutrosophic-soft closure of Vg ((VE)( g ) is defined as:
——(bi)*
(VE)( D M{ Ug : Ug is an N3(bi)"-closed set, V;E Ug}.
Remark 2.11
In ref. [1], the theorem 4.9. and theorem 4.12., the equalities ((Vg N Ug)°®Y* = (V)P n(Ug)0®D),

(bi) (bi)x
VeUUg)  =(Vg)

. . . . —(i)x ——(bi)x ——— (bi) .
i.e. ((Vg N Ug)P®D* = (V)0 (Ug)0ti), (VE)( ST Up  ©VguUp) the following
example has been originated by the authors to demonstrate this remark:

(bi)+ .
u (Ug) are in general not true.

Example 2.12
Let G = {g,,8,,83,84} and E = {e}. And let Hg, Kg, Rg, Sg, Lg, Bg, Ag, Fr € N3(G) such that,

Hp ={ (e {<g: (119> <gy(00 1> <gy(001) > <g, (00>}
Ke ={ (e, {<g: "%V > <g,(00 1>, <gs(000> < g, (1105} },
Rg ={ (e, {< g9 > <g,(001) > <gy(00)> <g,(LLO>H 1
Sg ={ (e {<g: "%V > <g,(1 10>, <gg(110)> < g, (0015} },
Lg ={ (e {< g "1V > <g,t 10> < gt 10> <g, (00D >H 3,
B ={(e {<g, %> <g,(t 10> <g, (110> <g,(12O>} 3.
Ag ={ (e {<g(t19> <g,(00D) > < g, (110> < g, (00>} 3

Fg ={(e {<g: (%0 > <g,(1 10> <g(001)> <g, (11005} 3,
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1= {@g, Gg, Hg, K, Rg, S, Lg, Bg} is an Nst-space on G, o = {@g, Gg, Hg, Kg, Rg} is an Nst-space on
0(bi)x o(bi)x o(bile ———— (i) ——(bi)x  ——(bi)

G. Then ((Lg N Sg)°®D* = (Lp)°®D*(S)°®Y*) Also, F; URg) ~ # (Fg) = U (Rg) .

For more details and background on these concepts (return to the ref. [1]).

3. Continuity on neutrosophic soft Bitopological Spaces

The authors have dedicated this portion of the manuscript to introducing the concept of
N3(bi)* -continuous mapping, NSbi-open mapping, NSbi-closed mapping in neutrosophic soft
bitopological spaces, they also present a deep investigation into the related theorems and
properties.

Definition 3.1

Let (G,E, 1,0) and (G',E’, v, B) be two BIN-spaces. A mapping f,:(G,E, t,0) = (G',E’, v, B) is said
to be N3 (bi)"-continuous at x{y 5y iff every N5 (bi)*-open set Vi over G’ containing f,, (x‘falﬁ’y)),
there exists N3(bi)*-open set Ug over G containing Xfa_&y) such that f,(Ug) & V. If f;, is an
N3 (bi)"-continuous for all x¢, g, then f,, is called N3(bi)*-continuous over G.

Theorem 3.2

If (GE, v,0),and (G',E’,y,B) are two BIN-spaces and f,: (G, E, t,0) - (G',E’, v, B) is a mapping.
Then, the upcoming conditions, are identical:

(1) f,:(GE,t,0) -» (G',E’,y,B) is an N5(bi)"-continuous.
(2) For each N;(bi)*-open set Vg/ over G, fu_l(VEr) is an N3 (bi)*-open set over G.

(3) For each N3(bi)*-closed set Vg over G, fu_l(VEr) is an N3 (bi)*-closed set over G.

(bi)* (bi)*
(4) Foreach Ug €Ns(G), f,(Ug) = &= ((,(Up) .

i) ——(bi)*

(5) For each Vg € N3(G'), m(b N RN

(6) For each Vg €N (G'), £, ((Vgr)° @Y%) = (£, (Vgr)) oD,

Proof: (1) — (2)

Let Vg be an N;(bi)*-open set over G'and x(ea_&y)e fu_l(VEr) be an arbitrary neutrosophic soft

point. Then fu(x‘(*a’&y)) = (fu(x))?o(fg’y)e Vgr.

Since f, is an N5 (bi)*-continuous mapping, there exists N5(bi)*-open set U over G containing
Xy p.y) such that f, (Ug) = V.

This implies that x‘fa'&y)e Ug C fu_l(VE/), fu_l(VE/) is an N;3(bi)"-open set over G.
2)— @
Let X¢, 5,y be a neutrosophic soft point and Vg be an N3(bi)*-open set over G'containing
fu(X?a,B,v))‘
So fu_l(VE:) is an N3 (bi)*-open set over G containing (Xfa,B,Y)) and fu(fu_l(VEr))) = Vg
(2) — (3) (obvious).
B)— 4
Let Ug € N3(G). Since m(bi)*is an N3 (bi)*-closed set over G'.

. . —(bi)«
[ — . e ) — T
o £ (fu(Ug))  is an N3 (bi)*-closed set over G, f,” (f,(Ug)) = f,~ (f.(Ug))

Now:
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. _ _ _—————(bi)
Since Ug = f, (£, (Ug)), Ug = f, l(fu(UE)) c £, (f,(Ug))

(bi)*

——(bi)* _— i 7N bi)*
This implies that, Up' " £ £, (6 (Up) fu (a0 ) © £, (£, (fhwe) Hc 0
(4) - ()
Let Vg € N3(G') and f, ! (Vgr) = Ug.
(i) — (bi)* ” I
From (4), we have f,, (UE ) = f, (fu (VE/)) = (fu (VEI)) = Vg
—— (b«
_ —(bi)* (bi)* _ (bl)*
Then (fu I(VE’)) - UE - fu <f (UE )) 1(VE’)
(5) = (6)
Let Vg € N3(G'). Substituting (V)€ for condition in (5).
e O e O
Then f,” " (Vg)© “(Ve)e©

. —_(bi)*\©
It is clear that (Vgr)°®D* = ((VE/)C 1 ) . Then we have,

£, (V) ®D") = £, ((W(bi)*)c) _ (fu_lm(bi)*yc (fu_l(—VEl)c(bi)*)c _
()
6 — @)
Let Vi be an N (bi)*-open set over G'.
£, (V) = £, ((Ve)°®07) = (£, (Vi)

= fu_l(VE/) is obtained.

o (bi)* O(bl)*

Since (fu_l(VEr))
then (£, (V)" "
This implies that fu_l(VE) is an N3(bi)*-open set over G.
Definition 3.3

Let (G,E, t,0) and (G',E’, v, B) be an BIN-spaces and f,: (G, E, 1,6) - (G',E', vy, B) be a mapping.
Then,

1) A mapping f, is called an NSbi-open, if the image f, (Ug) of each N;(bi)*-open set Ug
over G is an N3(bi)*-open set over G'.

2) A mapping f, is called an NSbi-closed if the image f, (Ug) of each N;(bi)*-closed set Ug
over G is an N;(bi)*- closed set over G'.

Theorem 3.4

If (G,E,t,0),and (G',E’,y, B) are two BIN-spaces and f,: (G, E, t,0) - (G',E', v, B) is a mapping.

Then, f, is an NSbi-open mapping iff for each Ug € Ns (G), f,((Ug)°®") = (¥, (UE))o(bl)* i
satisfied.

Proof

Let f, be an NSbi-open mapping and Ug € N3 (G).

Then (Ug)°®D*is an N5 (bi)*-open set and (Ug)°®*= Ug.

Since f|,is an NSbi-open mapping, fu((UE)O(bi)*) is an N3 (bi)*-open set over G'and
£,((Ug)°®Y*) = £, (Ug). Thus £, ((Ug)°®Y*) = (£,(Ug))°®D* is obtained.
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Conversely

Let Ug be any Ny (bi)*-open set over G. Then Ug= (Ug)°®D*.

From the condition of theorem, we have f, ((Ug)® ®V*) = (f, (Ug))° @V,

Then f, (Ug) = f,((Ug)° ®V*) = (£, (Ug))°®D* = £, (Up).

This implies that f, (Ug) = f((Ug)° (bD*) That is, f,is an NSbi-open mapping.

Theorem 3.5

If (G,E,1,0),and (G',E’,y, B) are two BIN-spaces and f,: (G, E, t,0) - (G',E’,y, B) is a mapping.
Then, f, is an NSbi-closed mapping iff for each Ug € Ns (G), (fu(—UE))(bi)*E fy (U_E(bi)*) is

satisfied.
Proof

Let f, be an N5 (bi)"- closed mapping and Ug € Ns(G).

—(bi)*
Since f,, is an NSbi-closed mapping, f,, (UE( ) ) is an N3 (bi)*-closed set over G’ and

—_(bi)+ — (b —(bi)+
f(Ug) © f, (UE( ) ). Thus (,(Ug)) = (UE( ) ) is obtained.
Conversely

Let Ug be any N3(bi)*-closed set over G.

.. —————(bi)* —(bi)* — (bi)x
From the condition of the theorem (f,(Ug)) ~ Cf, (UE ) =f,(Ug) = (f,(Ug)) .

—  (bi)*
This means that (fu(UE))( l)= f,(Ug) . That is, f, is an NSbi-closed mapping.
Example 3.6

Let G ={g1,82,83}, G'={y1y2,y3} and E = {e}.
And let Hg, Kg, Rg € N3(G) such that:

HE ={(e’ {< gl(l,l,(])>’<g2(0,0,1)>’<g3(0/0,1)>})}_
Kg ={(e, {<g (V10> <g,(L10)> <g,(001) >}

Rp ={(e, {< g1 0>, <gp(0 01>, <gg(L10)>)).

0 = {@g, Gg, Hg } is an Nst-space on G.
1= {@Bg, Gg} is an Nst-space on G.
Then,
(G,E,t.0) is an BIN-space,
GBD*=NSO — (G G, Hg, K, Rg }.
And let H'g, K'g, R'g € N3(G') such that:
H'g ={(e {<y (110> <y,(001)> <y (001 >}) },

K'g ={(e {<ys (110>, <y (1 100>, <y3(001)>}) .

R'g ={(e {<y, 010> <y, (001)> <y (L10)>}) },

{@g, G'g, H'g} is an Nist-space on G'.

B
Y

{@g, G'g} is an Nist-space on G'.

DOI: https://doi.org/10.54216/1JNS.160201
Received: June 21, 2021 Accepted: November 10, 2021 67



https://doi.org/10.54216/IJNS.160201

International Journal of Neutrosophic Science (IJNS) Vol. 16, No. 2, PP. 62-71, 2021

Then (G',E,y,B) is an BIN-space and G'®Y*™5° — (G G, H'g, K'g, R'g).

Now, if f,, is a mapping from (G,E,t,0) to (G,E,y,B), defined as follows:

fp(g1) =Y fp(gz) =Y, fu(gs) =y3;, WE->E, ple) =e.

Then it is easy to verify,

f,71(Dg) is an Ns(bi)-open set over G, for all Ns(bi)-open set Dg over G'.

f.(Dg) is an N (bi)*-open set over G', for all Ns (bi)"-open set Dg over G.

Therefore,

f, is an Ns(bi)"-continuous mapping from (G,E,t.0) to (G',E,y,B),

f, is an NSbi-open mapping from (G,E,t.0) to (G",E,y,).

Example 3.7

Let G ={g,,82,83}, G’ ={y1,y2} and E = {e}. And let Hg, K, Rg € N3(G) such that:
Hg ={(e {<g, (110> <g,(001)> < g (001)>})}
Kp ={(e {<gi(001)> <gp(1 10> <gg001)>}) ).
Rg ={(e {<g;010)> <g,(110)> < g (001)>})}

o = {@g, Gg, Hg} is an Nst-space on G.

1={Bg, Gg, Kg, Rg} is an Nst-space on G.

Then,

(G,E,t.0) is an BIN-space,

GED*-NSO = (G G, Hg).

And let H'g, K'g, € N3(G') such that:

H'g ={(e {<y:(11 0> <y, (00D >) L K'g ={ (e {<y,(001) > <y,(110O >} }.

B={@g, G'g, H'g, K'g } is an Nist-space on G'.

Y ={@g, G'g, H'} is an Nst-space on G'.

Then (G',E,y,B) is an BIN-space and G/(BV*=NSO {@g, G, H'g, K'E}.

Now, if f,, is a mapping from (G,E,t.0) to (G',E,y,), defined as follows:

fu(g1) =y1, fu(82) =fu(g3) =y2 WE - E, u(e) = e. Note that:

fu_l(aE) = @y is an N3 (bi)-open set over G,

fu_l(ﬁg) = Gg is an N3 (bi)*-open set over G,

fu_l(K’E) ={(e {<g(001 > <g,(110)> <gy(110)>h} is not an N3 (bi)-open set over G.

And

fu(aE) = @ is an N (bi)-open set over G/,

f,(Gg) = G'g is an N3 (bi)™-open set over G/,

f,(Hg) = H'g is an N3 (bi)™-open set over G/,

Therefore, f, is an NSbi-open mapping from (G,E,t.0) to (G',E,y,8), but not Ns(bi)*-continuous.
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Theorem 3.8

Let(G,E, 1,0), (G',E', v, B) and (G"”,E"”,m, €)be an BIN-spaces. If f,: (G, E, 1,0) - (G',E’,y, B) and
g,: (G, E",y,B) = (G",E",m, €) are an N3(bi)-continuous mappings, then (gof) (o (G, E, T,0) =
(G",E", m, £) is an Ns(bi)-continuous mapping.

Proof

Let Ugr be any N3 (bi)*-open set over G”.

Since (890 (pop) - (Ugr) = ((F~208 ™) (y-10p-1)) (Ugr) and

8ot (G, E",y,B) = (G",E"”,m, ¢) is an N3(bi)-continuous mapping.

Then (g,,)~'(Ugr) is an N3 (bi)*-open set over G'.

On the other hand, since f;: (G, E, t,0) —» (G, E’,y, B) is an N3(bi)"-continuous mapping.
Then ((f"0g™") (4-104-1)) (Ugr") is an N5(bi)*-open set over G.

That is, ((g0f) (pow)) ' (Ug) is an N3(bi)*-open set over G and

(800 (pow: (G, E, 1,0) = (G"”,E”,m, €) is an N3(bi)-continuous mapping.

Theorem 3.9

Let(G,E, t,0) and (G, E', v, B) be an BIN-spaces, f,: (G, E, t,0) = (G, E’, v, B) be a bijective map-
ping. Then the following conditions are equivalent:

(i) f, is an N3 (bi)"-homeomorphism,

(ii) f, is an N5 (bi)"- continuous and NSbi-closed mapping,

(iii) f, is an N3(bi)*- continuous and NSbi-open mapping.

4. Compactness on neutrosophic soft Bitopological Spaces

This part of the manuscript has been devoted to introduce the notion of N3(bi)* -compact, N3(bi)* -
Hausdorff in neutrosophic soft bitopological spaces, we also investigated their related theorems and
properties.

Definition 4.1

A family NS= {B]-E}jEI of N3(bi)"-open subsets of BIN-space (G, E, T, o) is called an N3(bi)"-open cover
of B € N3(G) iff Bg & Uy B _holds. If Gg =Ujg By, then NS = {B; };¢; is said to be an N(bi)"-open
cover of (G, E, t,0). If NS is a finite, then NS is called a finite N3(bi)“-open cover of Gg.

Definition 4.2

A finite subfamily of an N3(bi)"-open cover {BjE}jE] of (G, E,T,0) is called a finite N3(bi)"-subcover of
{B; }jey, if itis also an Ns(bi)"-open cover of (G, E, T, 0).

Definition 4.3

A BIN-space (G, E, 1, 0) is said to be an N3(bi)*-compact iff every an Na(bi)*-open cover of (G, E, T, 0)
has a finite N3(bi)"-subcover .

Definition 4.4

A subset Bg of an BIN-space (G, E, 1, o) is called an Ns(bi)"-compact provided for every family {BiE}jel
of Ng(bi)"-open subsets of(G,E,t,0)such thatBg ELj; BjE,there exists j; ,jz, ...,jn, such that Bg £
(WHa By
Theorem 4.5

If f, is an N;(bi)*-continuous mapping from an Na(bi)"-compact space (G, E, T, o) onto an BIN-space
(G',E’,v,B). Then (G, E’,y, B) is an N3(bi)"-compact.
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Theorem 4.6

An BIN-space is an N3(bi)"-compact iff given any family {B]-E}]-EI of N3(bi)"-closed subsets of (G, E, T, o)
such that the intersection of any finite number of the B]-E iS nonempty.

Theorem 4.7

Every Ns(bi)*-closed subset of N3(bi)*-compact space is an N3(bi)"-compact.

Note :The proofs of the theorems (4.5, 4.6, 4.7) are similar to the corresponding theorems in the
neutrosophic soft compact topological spaces (For more details the reader can return to the ref. [12]).

Definition 4.8

An BIN-space (G,E,t.0) is called an N3(bi)*-Hausdorff if and only if for each pair of distinct points
g1e(a,3,y), gze(a,ﬁ,y) of (G,E,t,0), there exists two N3(bi)"-open sets Lg, Kg Such that gle(a,B,Y)GHE,

82%py) € e He M Lg = Or. ( See Example 4.11, (G,E,t.0) is an N3(bi)*-Hausdorff ).
Theorem 4.9 [12]

Every neutrosophic soft compact subset of a neutrosophic soft Hausdorff topological space is a
neutrosophic soft closed .

Remark 4.10

The above theorem in neutrosophic soft bitopological spaces (BIN-spaces) is not true, the authors have
originated the upcoming example to demonstrate this claim.

Example 4.11

Let G = {g;,82,83,84} and E = {e}. And let Hg, K, Rg, Sg, Lg, B, Ag, Cg, Dg, Fg, Wg, Mg € N3(G) such
that:

He ={ (e, {< g (" "9 > <g,(00 D) > < g (001) > <g,(001)5}) ],

Kg ={(e, {<g ("0 > <gp(t1 0> <g (001> <g, (00151},

Rp ={ (e, {<g "> <g,(t10> <g,(001)> < g, (00151},

Sg ={ (e, {< g (®%D > <g, (001> <g (110> < g, (1105} ]

Lg ={(& {<g"*9 > <g,(001) > <gy(h1 0> <g,(110)5}) ],

Bg ={ (e, {< g @01 > <g(t 10> <g (110> < g, (11051}

Ap ={ (e, {<g "1 > <g,(1 10> < gy (110> < g,(001)5) ],

Ce ={ (e {<g""9> <g(00D) > <g (110> <g,(001)5) ],

Dg ={ (e, {<g %> <g,(001) >, <gy(00) > < g, (1105}

Fg ={(e, {<g (%D > <g(t1 0> <g, (110> < g, (00151},

Wg ={(e, {<g ("0 > <gp(tt 0> <g (001> <g, (11051}

Mg ={(e, {< g9 > <g,(t10> <gy(00D) > <g,(110)5})
0 = {@g, Gg, Hg, Kg, Rg, Sg, Ly, B} is an Nst-space on G. T = {@g, Gg, Hg} is an Nst-space on G.
Then, GBD*~NSO — £G . G, Hg, Kg, Rg, Sg, L, B, Ag, Cg, Dg, Fg, Wg, Mg}, (G,E,t.0) is an BIN-space.

Note that: (G,E,t.0) is an N3(bi)"-Hausdorff is an N3(bi)"-compact, also it is an N3(bi)*-compact and so
any subset of (G,E,tc). But Mg ={ (e, {< g4 19> <g,(L10) > <g (001)> <o, (110)>1) s not
N5 (bi)*-closed set over G.

5.Conclusion

Topological concepts are used in building important mathematical concepts in different fields as well as
their applications in other sciences. The motive of this research is to expand the topological concepts
based on the (NSS). In this manuscript, the authors introduced continuity, compactness and Hausdorff
concepts in neutrosophic soft bitopological spaces by introducing the concept of N3(bi)*-continuous
mapping, NSbi-open mapping, NShi-closed mapping, N3(bi)*-compact and N3(bi)"-Hausdorff based on
the definition of N3(bi)"-open, we also investigated the related theorems and properties of these concepts.
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We hope that the results of this study will be useful for researchers to present additional new studies on
the neutrosophic soft sets.
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