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Abstract: In this paper, the concept of neutrosophic soft continuous mapping, neutrosophic soft open mapping, neu-
trosophic soft closed mapping and neutrosophic soft homeomorphism have been introduced along with the investigation

of their several characteristics, and verified by proper examples.
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1. Introduction

The fuzzy set theory [20] introduced by Zadeh in 1965 is strong mathematical tool for solving uncertainty
problems. Researchers in sociology, economics, medical science and other fields are interested in the knowledge
that modeling uncertain data is vague and sometimes inadequate. For different field, there are different
recommendations for nonclassical and high-grade fuzzy sets since the introduction of fuzzy set theory. The
intuitionistic fuzzy set theory [4] introduced by Atanassov, is very useful and applicable among higher order
fuzzy sets. However each of these theories has different difficulties, as Molodtsov [13] pointed out. The main
reason for these difficulties is the inadequacy of the parameterization tool of theories.

The soft set theory was introduced by Molodtsov as a new mathematical tool for dealing with imprecision
and uncertainties. Soft set theory and its application are progressing rapidly in different fields. A lot of studies
have been made using soft set and other set theories such as fuzzy soft set, intuitionistic fuzzy soft set etc.
[2, 3, 8,9, 11, 14, 16, 19].

Neutrosophic set theory was first initiated by Smarandache [18] which is a generalization of classical set,
fuzzy set, intuitionistic fuzzy soft set etc. Later a combination of neutrosophic set and soft set, neutrosophic
soft set introduced by Maji [12]. Using this concept, many studies have been made by different mathematicians
[1, 6, 16]. Later this concept has been modified by Ozturk et al. [ 17]. The neutrosophic soft mapping concepts
defined by A lkhazaleh and Marei [ 1]. A fter t hat t he concept o f neutrosophic soft mapping has b een redefined
by Yolcu et al.”

The present study introduces notion of neutrosophic soft continuous mapping. We also define neutrosophic

soft open mapping, neutrosophic soft closed mapping and neutrosophic soft homeomorphism. Further, we
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investigate some basic operation and related properties of neutrosophic soft continuous mapping. Some related

theorems have been proved and studied with different examples.

2. Preliminaries

Definition 2.1 [18] A neutrosophic set A on the universe of discourse X is defined as:
A={{z,Ta(z),Ia(z), Fa(z)): 2z € X},

where T, I, F: X —]70,1%[ and ~0 < Ta(z) + Ia(z) + Fa(z) < 37.

Definition 2.2 [13] Let X be an initial universe, E be a set of all parameters and P(X) denotes the power
set of X. A pair (F,E) is called a soft set over X, where F is a mapping given by F : E — P(X).

In other words, the soft set is a parameterized family of subsets of the set X . For e € E, F(e) may be
considered as the set of e— elements of the soft set (F, E), or as the set of e— approzimate elements of the soft

set, 1.e.

(F,E)={(e,F(e)):e € E, F: E— P(X)}.

Firstly, neutrosophic soft set defined by Maji [12] and later this concept has been modified by Deli and

Bromi [7] as given below:

Definition 2.3 Let X be an initial universe set and E be a set of parameters. Let P(X) denote the set of all

neutrosophic sets of X . Then, a neutrosophic soft set (f7E> over X is a set defined by a set valued function

a representing a mapping F:E— P(X) where F s called approzimate function of the neutrosophic soft set
(ﬁ, E) . In other words, the neutrosophic soft set is a parameterized family of some elements of the set P(X)

and therefore it can be written as a set of ordered pairs,

(ﬁ,E) = {(e, <x,Ti(e)(x),Ii(e)(:v),Fﬁ(e)(x)> S X) te€ E}

where Tg ) (x), Iﬁ(e)(x), Fﬁ(e)(x) € [0,1], respectively called the truth-membership, indeterminacy-

membership, falsity-membership function of 15(6). Since supremum of each T, I, F is 1 so the inequality

0 < Ty (@) + L) () + F(y () < 3 is obvious.

Definition 2.4 [5] Let (ﬁ,E) be neutrosophic soft set over the universe set X. The complement of (ﬁ,E)

is denoted by (ﬁ,E)C and is defined by:
(ﬁ,E)c = {(6, <x,FI;(e)(x), 1- Iﬁ(e)(a:),Tﬁ(e)(x)> tx € X) te€ E}
Obvious that, ((ﬁ, E) C)C = (13, E) .
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Definition 2.5 [12] Let (ﬁ, E) and (é, E) be two neutrosophic soft sets over the universe set X . (ﬁ,E
said to be neutrosophic soft subset of (é, E) if T (x) < Té(e)(x) , Iﬁ(e)(a@) < g (x), Fo (x) > Fé(e)(x) ,
Vee E, Ve € X. It is denoted by (ﬁ,E) C (é,E) .

(f‘, E) is said to be neutrosophic soft equal to (é, E) if (ﬁ, E) is neutrosophic soft subset of (é,E)

and (é,E) is neutrosophic soft subset of (ﬁ,E) . It is denoted by (ﬁ,E) = (C:',E) .

Definition 2.6 [17] Let (ﬁl,E) and (ﬁg,E) be two neutrosophic soft sets over the universe set X . Then

their union is denoted by (ﬁl,E) w (ﬁg,E) = (ﬁg,E) and is defined by:

(ﬁg,E) = {(e, <x,T§3(e)(1’),Iﬁ3(e)(a:),Fﬁ3(e)(x)> tx € X) re€ E}

where
Tﬁg(e)(x) = Max {Tﬁl(e)(x),TE(e)(x)},
Iﬁg(e)(x) = max{Iﬁl(e)(x),Iﬁz(e)(az)},
Fro@) = min{Fﬁl(e)(a:),Fl;Z(e)(x)}.

Definition 2.7 [17] Let (ﬁ’l,E) and (ﬁg,E) be two neutrosophic soft sets over the universe set X . Then

their intersection is denoted by (ﬁl, E) m (ﬁ27 E) = (ﬁg, E) and is defined by:

(7. B) = { (e (2. Ty ) (@) Iy (@), Fry (@) s € X)) s e € B

where
Tﬁg(e) (r) = min {Tﬁl(e)($)7 TE(e) (x)} ,
Iﬁg(e) (r) = min {Iﬁl © (), IE(E) (33)} ,
Fryo(@) = max{Fg (@), Fp (@)}

Definition 2.8 [17] Let { (ﬁi, E) ‘z € I} be a family of neutrosophic soft sets over the universe set X . Then

igl (ﬁi’E) - {(e, <x,sup [Tﬁi(e)(x)LeI » Sup [Iﬁi(e)(x)Lel ,inf {Fﬁi(e)(ﬂ?)} iel> rT € X) te € E} ,

0 (fE) = {(e <x inf | T3, (x)LeI Jinf [I7; (e)(a:)LEI sup [ F ) ()] i€I> s X) e E} .
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Definition 2.9 [17]

1. A neutrosophic soft set (ﬁ, E) over the universe set X 1is said to be null meutrosophic soft set if

T (x) =0, I

F(e)(m) =0, Fz

F(e)(x) =1; Yec E,Vo € X. It is denoted by O(x g -

2. A neutrosophic soft set (ﬁ,E) over the universe set X is said to be absolute neutrosophic soft set if

Tﬁ(e)(l') =1, I, (z) =1, Fﬁ(e)(x) =0; Ve € E,Vx € X. It is denoted by 1(x p).

(e)

Clearly, 0ix, gy = Lx.B) and Ix.my = 0x.m)-

Definition 2.10 [10] Let NSS(X, E) be the family of all neutrosophic soft sets over the universe set X . Then
neutrosophic soft set xfa 8:) is called a neutrosophic soft point, for every x € X,0 < a, 8,7 <1, e€ E , and
defined as follows:

e / o (0%577) ife/:eandyzxv
z(aﬁfv)(e)(y){ (0,0,1) ife' £e ory # x.

Definition 2.11 [10] Let (f‘, E) be a neutrosophic soft set over the universe set X. We say that xfa 84 €

(ﬁ,E) read as belongs to the meutrosophic soft set (F,E), whenever a < Tﬁ(e)(x),ﬁ < Iﬁ(e)(x) and

v 2 Fﬁ(e) (z).

Definition 2.12 [10] Let a:faﬁy) and y(e;, Y be two neutrosophic soft points. For the neutrosophic soft

)
points 1:‘(9&,577) and y(e;/ﬁ,ﬂ,) over a common universe X , we say that the neutrosophic soft points are distinct

/

points if x?a_ﬂﬁ)ﬂ yf(;,’ﬁ,ﬁ,) = Ox,p). It is clear that acfawﬁﬁ) and y(emﬁlm) are distinct neutrosophic soft

points if and only if x # 1y or e #e.
Definition 2.13 Yolcuetal.” Let NSS(X, E) and NSS(Y,E’) be two neutrosophic soft classes and u : X —Y
and v: E — E' be mappings. Then a mapping f = (u,v) : (X, E) — (Y, E') is defined as follows:

For a neutrosophic soft set (ﬁ,A) e NSS(X,E), f ((ﬁ,A)) is a neutrosophic soft set in NSS(Y, E)

obtained as follows:

sup Trey(x) , if uw(y) #0
Tu(F)(e’)(y) = ecv—1(e/)NA, zeu—1(y)
0 , otherwise
sup Ipey(x) , if u'(y)#0
Iu(F)(e’)(y) = ecv—1(e/)NA, zeu—1(y)
0 , otherwise

FF(e)(x) ’ Zf u_l(y) 7& 0

inf
FU(F)(e’)(fU) = ecvI(e/)NA, z€u~1(y)
, otherwise

1

tYolcu A, Karatas E, Ozturk TY. A new approach to neutrosophic soft mappings and application in decision making (manuscript
not published yet).
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fore ev(A)CFE, yeY .

Definition 2.14 Yolcu et al* Let NSS(X,E) and NSS(Y,E') be neutrosophic soft classes and u: X —Y
and v: E — E' be mappings. Then a mapping f~1: NSS(Y,E') — NSS(X, E) is defined as follows:

For a neutrosophic soft set (G, B) in NSS(Y,E'), f~Y((G,B)) is a neutrosophic soft set in NSS(X, E)
obtained as follows:

TG v(e (u(x)) ) Zf U_l(e) €B
Tu-r(ay(e) (W) = { s otherwise

7

= Igwiey(u(®)), if v '(e)€B
Iu’l(G)(e)(y) B { 0 , otherwise

Fo-1cye)(y) =

FG(v(e))(u(‘r» ’ Zf vil(e) €B
1 , otherwise

For ec v }(B) CE and z € X, f_l((CNY', B)) is called a neutrosophic soft inverse image of the neutrosophic
soft set (G, B).

Definition 2.15 Yolcu et alS Let NSS(X,E), NSS(Y,E) be two neutrosophic soft classes, (F,A) €
NSS(X,E), (G,B) € NSS(Y,E'). Then f = (u,v) : NSS(X,E) — NSS(Y,E') be a neutrosophic soft
mapping such that v: X =Y, v: E— E’'.

1. The neutrosophic soft mapping f = (u,v) is called a neutrosophic soft injective mapping if for ev-

e €1 €2

ery (l‘l)(alnﬁlv'ﬁ)7(x2)f22,52772) € (F’A)’ ('rl)(al,ﬁl,’n) 7& (372)((12)52,72) implies f((xl)ié1,51,71)>

(u(r)vien) # F((02)2, 5, ) = (u(@2),0(e2))

2. The neutrosophic soft mapping f = (u,v) is called a neutrosophic soft surjective mapping if there exists a

/

neutrosophic soft point ;vfaﬁﬁ) € (ﬁ7A), such that f(xfaﬂ’,y)) = y(ea,’ﬁ,,,y,) for every yf(;,’ﬁ,ﬁ,) € (é, B).

3. The neutrosophic soft mapping f = (u,v) is called a neutrosophic soft bijective mapping if f = (u,v) is

both injective and surjective.

4. The neutrosophic soft mapping f = (u,v) is called a neutrosophic soft constant mapping if f(ac‘(za 5 7)) =

yf(;,)ﬁ,ﬁ,) is provided for Vm?aﬁm S (ﬁ,A), Eiy(e;[,ﬁ,ﬁ,) € (é,B).

Definition 2.16 [17] Let NSS(X, E) be the family of all neutrosophic soft sets over the universe set X and

N2s C NSS(X,E). Then N2 is said to be a neutrosophic soft topology on X if

1. Ox,p) and 1(x gy belongs to N8

#Yolcu A, Karatas E, Ozturk TY. A new approach to neutrosophic soft mappings and application in decision making (manuscript
not published yet).

$Yolcu A, Karatas E, Ozturk TY. A new approach to neutrosophic soft mappings and application in decision making (manuscript
not published yet).
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. . . NSS NSS
2. The union of any number of neutrosophic soft sets in = T  belongs to = T

NSS NSS
3. The intersection of finite number of neutrosophic soft sets in ~ 7 belongs to 7 .

Then (X, N7§S,E> is said to be a meutrosophic soft topological space over X . Each members of N7§S 1

said to be neutrosophic soft open set.

Definition 2.17 [17] Let NSS(X, E) be the family of all neutrosophic soft sets over the universe set X .

1. If N7§S = {O(X)E), 1(X7E)} , then N7§S is said to be the neutrosophic soft indiscrete topology and (X, N7$S, E)

is said to be a neutrosophic soft indiscrete topological space over X .

2. If N75_‘S = NSS(X,E), then Nﬁs is said to be the neutrosophic soft discrete topology and (X, N75"S,E) i

said to be a meutrosophic soft discrete topological space over X .

Definition 2.18 [17] Let (X, NES,E) be a neutrosophic soft topological space over X and (ﬁ,E) be a

neutrosophic soft set over X . Then (ﬁ, E) is said to be meutrosophic soft closed set iff its complement is a

neutrosophic soft open set.

Definition 2.19 [10] Let (X, Ngs, E) be a neutrosophic soft topological space over X. A neutrosophic soft set

(ﬁ,E) mn (X, NES,E) is called a meutrosophic soft neighborhood of the neutrosophic soft point x(eaﬁ,y) €

(ﬁ,E) , if there exists a neutrosophic soft open set (é,E) such that a:fa’ﬁﬁ) € (é,E) - (ﬁ,E) .

Definition 2.20 [17] Let (X, Nﬁs, E) be a neutrosophic soft topological space over X and (F, E) € NSS(X,E)

be a neutrosophic soft set.

1. The neutrosophic soft interior of (ﬁ, E) , denoted (ﬁ, E) , 1is defined as the neutrosophic soft union of
all neutrosophic soft open subsets of (ﬁ,E) . Clearly, (ﬁ,E) s the biggest neutrosophic soft open set

that is contained by (f’, E) .

2. The neutrosophic soft closure of (ﬁ, E) , denoted (ﬁ, E) , 1s defined as the neutrosophic soft intersection

of all neutrosophic soft closed supersets of (ﬁ,E) Clearly, (ﬁ,E) is the smallest neutrosophic soft

closed set that containing (ﬁ, E) .
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3. Neutrosophic soft continuous mappings

Definition 3.1 Let (X, NT‘?S,E) and (Y, NTgs,E’) be two meutrosophic soft topological spaces and f =

(u,v) : NSS(X,E) — NSS(Y,E’") be a neutrosophic soft mapping. For each neutrosophic soft neighbourhood
(é, E’) of f (mfaﬁ 7)) , if there exist a neutrosophic soft neighbourhood (ﬁ,E) of meutrosophic soft point
a:faﬁﬁ) € NSS(X,E) such that f ((ﬁ, E)) C (é,E'), then f is said to be neutrosophic soft continuous
mapping at xfa B)

If f is a neutrosophic soft continuous mapping for all xfa’ﬁ’,y) € NSS(X,E), then f is called a

, . ) . . NSS
neutrosophic soft continuous mapping on a neutrosophic soft topological space (X, Ty ,E) .

Theorem 3.2 Let (X, Nrsls, E) and (Y, NT“ZS, E’) be two neutrosophic soft topological space and f : NSS(X,E) —

NSS(Y,E') be a neutrosophic soft mapping. Then f is a neutrosophic soft continuous mapping on a neu-
trosophic soft topological space (X, NTis,E) iff ft ((é7E’>) 18 a meutrosophic soft open set, for every
(@)

Proof Suppose that f is a neutrosophic soft continuous mapping on a neutrosophic soft topological space
(X, NT5157E> and (é, E’) € NTSZS. Let us show that f~! ((é,E’)) € NTb;S. For every soft point xf, 5 ) €
ft ((é, E’)) since f (m?aﬁﬁ)) € (é, E’) and f is a neutrosophic soft continuous mapping, then there exists
a neutrosophic soft neighbourhood (ﬁ,E) of the neutrosophic soft point xfaﬁﬁ) such that f ((ﬁ, E)) -
(é, E’) . Therefore, zf, 5 ) € (ﬁ,E) c f! ((G,E’)) That is f~! ((é,E’)) is a neutrosophic soft open
set.

Conversely, let T(o ) be a neutrosophic soft point of NSS(X, E) and f (xfa /3.7)) € (é, E’) be a
neutrosophic soft open set in NSS (Y, E’). Then xfa’ﬁﬂ) e ft ((CN}’, E’)) is a neutrosophic soft open set
in NSS(X,FE) and f (ffl ((é, E’))) - (é,E’). That is, f is a neutrosophic soft continuous mapping on

neutrosophic soft topological space (X , NTis, E) . O
NSS NSS _, . .

Theorem 3.3 Let (X, T ,E) and (Y, Ty ,E) be two neutrosophic soft topological spaces and f : NSS(X,E) —

NSS(Y,E') be a neutrosophic soft mapping. Then f is a neutrosophic soft continuous mapping on a neutro-

sophic soft topological spaces (X, Ngs, E) iff f71 ((é, E’)) s a meutrosophic soft closed set in X for every

neutrosophic soft closed set (G, E’) in Y .

Proof Let f: NSS(X,E) — NSS(Y,E’) be a neutrosophic soft continuous mapping on neutrosophic

soft topological spaces (X, NT‘S;S, E) and (CNT',E’ ) be any neutrosophic soft closed set in Y. Then, since
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ft ((é, E’) C) = (f_1 ((éi@’)))c and (CNY', E')Cis neutrosophic soft open set, obtained. (f_l ((CNT', E’)))C
is neutrosophic soft open set in X. This means that f~! ((é, E )) is a neutrosophic soft closed set in X .
Conversely, suppose that f~! ((é, E )) is a neutrosophic soft closed set in X whenever (é,E' ) is
a neutrosophic soft closed set in Y. For any neutrosophic soft open set (ﬁ,E’) inYy, f! ((FI,E’)C> =
(ffl ((f[, E’)))c. From the hypothesis, f~! ((}NI, E’) C) is a neutrosophic soft closed set in X . Therefore
f! ((f[ JE )) is a neutrosophic soft open set in X . Hence, f is a neutrosophic soft continuous mapping on

ss
a neutrosophic soft topological space (X , N7'1 ,E) . O

Example 3.4 Let (X, NTﬁs,E) and (Y7 NTgS,E’) be two neutrosophic soft topological spaces and f : NSS(X, E) —

NSS(Y,E') be a neutrosophic soft mapping.

NSS
1. If "7, is the neutrosophic soft discrete topology on X , then f is a neutrosophic soft continuous mapping.

NSS . . .. . . . .
2. If 75 is the neutrosophic soft indiscrete topology on Y, then f is a neutrosophic soft continuous mapping.

3. Let X = {xy,20,23,24}, Y = {y1,y2,y3}, E = {e1,ea}, E' = {61,62} and Nrsls,Nrgs be two neutro-

. NSS NSS
sophic soft topology. 71 , T2 defined as follows:

NSS

T1 = {O(X,E)a1(X,E)7(ﬁ17E)7(ﬁ27E>7(ﬁ37E)}
NSS ~ ~ ~
72 = {0w,e lv,e), (G1, E'), (G2, E'), (G, E')}

where

(e1.{< 1,0.8,0.8,0.3 >, < 22,0,0,1 >, < 250,0,1 >})
62{<l‘1,001> < 29,0,0,1 >, <.”L'37001>})

(e1,{< 1,0.8,0.8,0.3 >, < x2,0.4,0.4,0.2 >, < 23.0,0,1 >})
627{<$1,00 1> <29,0,0,1>,<z3,0,0, 1>}

e1,{<21,0.8,0.8,0.3 >, < 22,0.4,0.4,0.2 >, < £3.0,0,1 >})
62{<$1,00 1>,<29,0,0,1 > <23,04,0.4 02>})

(€1 {<91,0.8,0.8,0.3 >, < 42,0,0,1 >,< y30,0,1 >})

L
{
L
:{ (eh 1< 91,0,0,1 >, < 12,0,0,1 >, < 33.0,0,1 >}) }
L
L

(¢4 {<1,0,0,1>,<y,,0.8,0.8,0.3 >, < y3,0,0,1 >})
(5 {<¥1,0,0,1>,<92,0,0,1>,<y3,0,0,1 >})

(¢4 {<1,0,0,1>,<4,,0.8,0.8,0.3 >, < y30.4,0.4,0.2 >})
(5 {<1,0,0,1>,<2,0,0,1>,<y3,0.4,0.4,0.2 >})

So, neutrosophic soft points of above neutrosophic soft set is as follows:
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peall
&

€1
x1(0.870.870‘3)}

€1 €1
%1(0.8,0.8,0.3) £2(0.4,0.4,0.2) }

/N 7/ N /N
o
&y

o=
&y

€1 €1 €2
%1(0.8,0.8,0.3)7 £2(0.4,0.4,0.2) 373(0‘4,0.4,0.2)}

’

€1
Y1(0.8,0.8,0.3)

e
Y2(0.8,0.8,0.3)

VS

@)

=

&
N’ N T N N N~
—— N N A A

e e e
Y2(0.8,0.8,0.3) ¥3(0.4,0.4,0.2)> ¥3(0.4,0.4,0.2)

If the mapping f = (u,v) : NSS(X,E) — (Y, E’) defined as follows:

’

w(xy) = Y2 v(er) = e
u(zs) = ys v(ez) = e
U(»’US) = U3

Then f = (u,v) is neutrosophic soft continuous mapping at the neutrosophic soft point xiEO.S,O.S,O.B).

4. Consider the above (3).

The neutrosophic soft open sets on NTgS are (CNT'L E’) , (ég, E’) , (ég7 E’) ,O0¢v,gy and 1¢y gry. Now, we

nd inverse image of these neutrosophic soft open sets on 7o .
find i i f th hic sof o
_ =~ NSS
1 ((GhE')) = Oxp € N
(5 _ (e1,{<21,0.8,0.8,0.3 >, < x2,0,0,1 >, < 230,0,1 >}) | _ (~ ) NSS
!/ ((GQE)) - { (e2.{< £1,0,0,1 >, < x2,0,0,1 >, < x3,0,0,1 >}) =\ E)en
f1 ((é E’)) _ (e1,{< 21,0.8,0.8,0.3 >, < 22,0.4,0.4,0.2 >, < 23 0.4,0.4,0.2 > }) ¢ NSS
3 = (e2.{< £1,0,0,1 >, < 25,0,0,1 >, < 3,0.4,0.4,0.2 >}) T

NSS
Therefore, f is not neutrosophic soft continuous mapping on (X , T 7E) .

Theorem 3.5 Let (X, NTﬁs,E) and (Y, NTSQS,E/) be two neutrosophic soft topological spaces and f : NSS(X,E) —
NSS(Y,E') be a neutrosophic soft mapping. Then f is a neutrosophic soft continuous mapping on a neu-
trosophic soft topological spaces (X, NTL?S,E> if and only if f~! ((é,E') ) c ft ((é,E’)) for each

(é, B) e NSS(Y,E').
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Proof (:=) Let f beaneutrosophic soft continuous mapping and (é,B) € NSS(Y,E'). Then f~! ((é,B)o) €
NTL?S and from (é,B)o C (é,B) we have f~! ((é,B)o) Cc ft ((é, B))

Because of (f_l ((é, B))) is largest neutrosophic soft open set contained by f~! ((é, B)) ,

((@n)) e (((@m))
(<:) Conversely, let f~1 ((6,3)0) c(r ((éB))) for all (G, B) € NSS(v, ). 1t (G,B) e

NSS
T , then we have,

(@) = (@) < (0 (@) < (@)
So, f~1 ((é, B)) € NTSiS. It means that, f is neutrosophiz soft continuous mapping. O

Theorem 3.6 Let (X, NTﬁs, E) and (Y, NTSQS, E’) be two neutrosophic soft topological spaces and f : NSS(X,E) —

NSS(Y,E') be a neutrosophic soft mapping. Then f is a neutrosophic soft continuous mapping on a neutro-

sophic soft topological spaces (X, Nf?S,E) if and only if f ((ﬁ,E)) cf ((ﬁ,E)) for (ﬁ,E) e NSS(X,E).

S5s
Proof (:=) Let f be neutrosophic soft continuous mapping on neutrosophic soft topological space (X , N’7'1 , E)

and (ﬁ,E) € NSS(X, E). Since (f ((13, E))) is a neutrosophic soft closed set in Y, f~! (f ((ﬁ,E))) is

a neutrosophic soft closed set in X . Then

(- (@)~ () ws

and

Thus

from the equality (3.1)

Hence
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1((Fr)) < s (7))

is obtained.

(«<:) Suppose that f ((ﬁ,E)) cf ((ﬁ,E)) for every (ﬁ,E) € NSS(X, E).

Let (é,E') be any neutrosophic soft closed set in Y, so (é,E’) = (é, E’)

From the hypothesis,

(P (@) < (@R < Gr) = (@0)

is obtained. Hence

FEE) e (@)

and

(@) e (@)

That is,

(@) = ((6r))
and, so f~! ((é JE' )) is a neutrosophic soft closed set in X. Thus f is a neutrosophic soft continuous mapping

NSS )

on neutrosophic soft topological space (X , L E O

Proposition 3.7 Let (X, NTﬁs,E) and (Y, NT§S7E’) be two neutrosophic soft topological spaces and f :
NSS(X,E) = NSS(Y,E') be a neutrosophic soft continuous mapping. Then for each e € E, f : (X, 1) —

(Y, 75) is a neutrosophic continuous mapping.

Proof Straightforward. O

Theorem 3.8 Let (X, NTL?S,E> , (Y, NTZS,E’> and (Z, NT§S,E”) be neutrosophic soft topological spaces. If
f:NSS(X,E)— NSS(Y,E') and g: NSS(Y,E’) - NSS(Z,E") are neutrosophic soft continuous mapping,

the go f: NSS(X,E) — NSS(Z,E") is a neutrosophic soft continuous mapping.

Proof Let . f: NSS(X,E) - NSS(Y,E') and g : NSS(Y,E') — NSS(Z,E") are neutrosophic soft
continuous mapping and (H, E") € NSS(Z, E"). We need to show that (go f)~! ((H, E")) is the neutrosophic
soft open set in X . We have (go f)~! ((H,E")) = f~' (¢~ ((H,E"))) . Since g is neutrosophic soft continuous

mapping, g~ ((H, E")) is neutrosophic soft open set in Y. So £ is neutrosophic soft continuous mapping. Then
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f~' (g7 ((H,E"))) is neutrosophic soft open set in X. Hence, (go f)~' ((H,E")) is neutrosophic soft open

set and g o f neutrosophic soft continuous mapping. O

Definition 3.9 Let (X, NTL?S, E) and (Y, NTSQS, E’) be two neutrosophic soft topological spaces and f : NSS(X,E) —

NSS(Y,E') be a neutrosophic soft mapping. Then,

1. A neutrosophic soft mapping f is called a neutrosophic soft open mapping if f ((ﬁ, E)) is a neutrosophic

soft open set in NSS(Y, E’) for each (ﬁ, E) neutrosophic soft open set of NSS(X, E).

2. A neutrosophic soft mapping f is called a neutrosophic soft closed mapping if f ((é, E )) is a neutro-
sophic soft closed set in NSS(Y, E’) for each (13, E) neutrosophic soft closed set of NSS(X, E).

Corollary 3.10 Notice that the concept of neutrosophic soft continuous mappingg, neutrosophic soft openness

and neutrosophic soft closedness are all independent of each other.

Example 3.11 Let X = {z1,2z0,23,24}, Y ={y1,92,y3}, E ={e1,ea}, E' = {61,62} and N’T'SlS,NTSQS be two

neutrosophic soft topology as follows:

NSS ~ ~ ~
Tl {{O(X,E)» Lix,my, (F1, E), (F, E), (F3,E)}}
NSS = = =
T = {0w,ey Lv,en (G1,E'),(Go, B'), (G3, E), (G4, E')}
where
(ﬁ E) B (e1,{< 21,0.2,0.5,0.3 >, < 25,0.3,0.7,0.1 >, < 23.0,0,0.1 >})
L - (e2.{< 21.1,0,0 >, < £5,0,0.2,0.5 >, < 23.0.1,0.2,0 >})
(ﬁ E) B (e1,{<21,04,0.3,0.1 >, < 22,0.5,0.8,0.1 >, < 23 0.2,0.3,0.5 >})
2 o (e2,{< 21,1,0,0 >, < 220,0.3,0.4 >, < 230.1,0.2,0 >})

/N
gng
t
N—
I

(e1{< 1,0.4,0.5,0.1 >, < 25.0.5,0.8,0.1 >, < 23.0.2,0.3,0.5 >})
(e2,{< 21,1,0,0 >, < 22,0,0.3,04 >, < 23.0.1,0.2,0 >})

(€),{< 91,0.2,0.5,0.1 >, < 5,0.3,0.7,0.1 >})
(5, {< 91,1,0.2,0 >, < 42,0,0.2,0.5 >})

61,{<y104 0.3,0.1 >, < 12.0.5,0.8,0.1 >})
(9, {< 41.1,0.2,0 >, < 2.0,0.3,0.4 >})

62, {<11,1,1,0 >,< 4,0,0.3,0.4 >})

(e1:{< 41,02,0.3,0.1 >, < 92,0.3,0.7,0.1 >})
(e, {< 11.1,0.2,0 >, < 12.0,0.2,0.5 >})

{“ |
{ 61,{<y104 0.5,0.1 >, < y2,0.5,0.8,0.1 >}) }
- '}
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If the mapping f = (u,v) : NSS(X,E) - NSS(Y, E’) is defined as follows:

’

u(r1) = wui v(er) = e
u(z2) = Y2 v(ez) = e,
u(zz) = yi

Then f is a neutrosophic soft open mapping. However f is not a neutrosophic soft continuous and not a

. . . . NSS
neutrosophic soft closed mapping on neutrosophic soft topological space (X , T1 ,E) .

Theorem 3.12 Let (X7 NT?%E) and (Y, NT§S7E/> be two meutrosophic soft topological spaces and f :

NSS(X,E) —» NSS(Y,E') be a neutrosophic soft mapping. Then,

1. f is a neutrosophic soft open mapping iff f ((ﬁ, E) ) C (f ((ﬁ7 E))) for each neutrosophic soft set

(ﬁ, E) of NSS(X, E).

2. f is a neutrosophic soft closed mapping iff f ((ﬁ,E)) - (f ((ﬁ,E))) for each neutrosophic soft set
(ﬁ,E) of NSS(X, E).

Proof (1) Let f be a neutrosophic soft open mapping and (F,E)° € NSS(X,E). Then (F,E)° is a

neutrosophic open mapping f ((ﬁ,E) ) - (ﬁ,E) . Since f is a neutrosophic open mapping f ((ﬁ,E) ) is

a neutrosophic open set in NSS(Y, E’) and f ((ﬁ,E)O> cf ((ZE,E)) . Thus f ((ﬁ,E)o) - (f ((ﬁ,E)))o
is obtained.

Conversely, suppose that (ﬁ,E) is any neutrosophic soft open set in NSS(X, E). Then (ﬁ,E) =

(ﬁ,E)O. From the condition of theorem, we have f ((ﬁ7E)o) - (f ((ﬁ,E)))O Then f ((ﬁ,E))

f((ﬁE)) c (f((ﬁE))) C f((ﬁE)) This implics that f((ﬁE)) _ (f((ﬁE))) That is, f

is a neutrosophic soft open mapping.

(2) Let f be a neutrosophic soft open mapping and (ﬁ, E) € NSS(X, E). Since f is a neutrosophic soft

closed mapping, f ((ﬁ, E)> is a neutrosophic soft closed set in NSS(Y, E’) and f ((ﬁ,E)) Ccf ((ﬁ,E)) .

Thus (f ((ﬁE))) Cy <(17“E)> is obtained.

Conversely, suppose that <ﬁ, E) is any neutrosophic soft closed set in NSS(X,E). Then (ﬁ,E) =

(ﬁ, E) From the condition of theorem,
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(1(F0)) < s () = 1 ((Fo5)) < (r (7)) s means e (1 (7)) =

f ((ﬁ,E)) . That is, f is a neutrosophic soft closed mapping. O

Corollary 3.13 A neutrosophic soft mapping f is neutrosophic soft continuous and neutrosophic soft closed
w1 ((Fr)) = (1((F)))

Definition 3.14 Let (X, NTiS,E) and (Y, NTgS,E’) be two neutrosophic soft topological spaces and f :
NSS(X,E) — NSS(Y,E') be a neutrosophic soft mapping. Then f is called a neutrosophic soft homeo-
morphism if,

1. f is a neutrosophic soft bijection,

2. f is a neutrosophic soft continuous mapping,

3. f! is a neutrosophic soft continuous mapping.

Theorem 3.15 Let (X, NTL?S,E> and (Y, NTSQS7EI) be two meutrosophic soft topological spaces and [ :

NSS(X,E) - NSS(Y,E’) be a neutrosophic soft mapping. Then the following conditions are equivalent;

1. f is a neutrosophic soft homeomorphism,
2. f is a neutrosophic soft continuous and neutrosophic soft closed mapping,
3. f is a neutrosophic soft continuous and neutrosophic soft open mapping.

Proof Straightforward. O

4. Conclusion

Topology, which is an important branch of mathematics, can give many relationships between other scientific
fields and matematical models. The motivation of the present paper is to extend the field of the topological
structure on the neutrosophic soft sets. We firstly defined neutrosophic soft continuous mapping and investigated
several related properties and structural characteristic. Finally we introduce neutrosophic open mapping,
neutrosophic closed mapping and neutrosophic soft homeomorphism and supported different examples. We
hope that these notions will be useful for the researchers to further promote and advance in neutrosophic soft

set theory.
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