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Abstract. The purpose of this paper is to introduce and neutrosophic sets generated by Ng and others. Finally,
study the characteristic function of a neutrosophic set. we introduce the neutrosophic topological spaces
After given the fundamental definitions of neutrosophic generated by Ng . Possible application to GIS topology
set operations generated by the characteristic function of rules are touched upon.

a neutrosophic set (Ng for short), we obtain several
properties, and discussed the relationship between
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1 Introduction

Neutrosophy ha_s laid the f_oundatlon f(_)r_a whole famll_y (NS for short) A is an object having the form
of new mathematical theories generalizing both their
classical and fuzzy counterparts, such as a neutrosophic set A= {x#a(¥.ca(9).va(x)) Where #a(x)oa(x) and 7, (x)
theory. After the introduction of the neutrosophic set which represent the degree of member ship function
concepts in [2-13]. In this paper we introduce definitions (namely x4 (x)), the degree of indeterminacy (namely

of neutrosophic sets _by _characteristic funct_ion. After gi_ven aA(x)), and the degree of non-member ship (namely
the fundamental definitions of neutrosophic set operations

by Ng, we obtain several properties, and discussed the ~7a (X)) respectively of each element x « X to the set
relationship between neutrosophic sets and others. Added A .and let g : X x[0,1] — [0,1] = I be reality function,

to, we introduce the neutrosophic topological spaces inan NG A (4) = N a((x, 22, 25, 25))is said to be the
enerated by Ng . a(4) = Ngal(X 41,42, 43
g ye characteristic function of a neutrosophic set on X if

2 Terminologies Ng A () = it ua(X) =41, 0a0) =42,va(X) =13
0 otherwise

We recollect some relevant basic preliminaries, and in .
P Where 1 — ((x, 41,45, 43))- Then the object

particular, the work of Smarandache in [7- 9], Hanafy, )
Salama et al. [2- 13] and Demirci in [1]. G(A) = <X,,uG(A) 09D, oc(a) (. vVa(a) (x)> Isa
neutrosophic set generated by ng where

3 Neutrosophic Sets generated by Ng SUP 41 NG A (1) A A}
HG(A) = 1 A N

We shall now consider some possible definitions for basic
concepts of the neutrosophic sets generated by Ng and its TG(A) TSUP 2 {Nga(2) A 23

operations.
P va(a) = SUP 5 {NG A (1) A 43

3.1 Definition

. . . 3.1 Proposition
Let X is a non-empty fixed set. A neutrosophic set

1) AcN9 B G(A) =G(B).
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2) A=NI B G(A)=G(B) G(ANB)=

3.2 Definition <ﬂG(A)(X) A tg(B), o6 (a) (X) v og(e) (X). ve(a) (X) v ve(B) (X)> :
Let A be neutrosophic set of X. Then the neutrosopNhic i) Type I11:

complement of A generated by Ng denoted by A™° G(AAB)=

iff [c(a)F may be defined as the following:

(Ng%) <x, 18 A (X), 5 A(X), VCA(X)> <NG(A)(X) x tig(B), oG (A) (X) X oG (B) (X), Vg () (X) X VG(B)(X)>

AUNY B may be defined as two types:

(Ng™) (x,va (.0 A, 14 (0) Type |
c3 c G(AUB) = 3
(Ng™) <X, VA(X)v o A(X)l HA (X)> #G(AI)I(X)V'UG(B) 10G(A) (X) AOG(B) (X), VG(A) (X) AVG(B) (X)> II)
ype Il
3.1 Example. Let X ={x}, A=(x,050.7,06), G(AUB) =
Nga =1, Ngp=0. ThenG(A) :(<x,0.5,0.7,0.6>) <ﬂG(A)(X)VﬂG(B)rUG(A)(X)VUG(B)(X),Vg(A)(X)/\VG(B)(X)>

Since our main purpose is to construct the tools for o
developing neutrosophic set and neutrosophic topology, we - 3-4 Definition
must introduce the c(o,)and c,) as follows G(o,) may Letaneutrosophic set A=(x, a(x),oa(X),va(x)) and

be defined as: G(A) = (X, g () (%), () (X), Vi) (X)) - Then
) G(Oy)=(x0071)
" M ]NgA=<X:/UG(A)(X):O'G(A)(X)’l_VG(A)(X)>
i) G(ON)=(x011)
@ <N A=

i) G0N )= (x010) <X 1w () (%), 06(a) (X), Ve (a) (X)>

iv) G(Oy)=(x0,0,0)

G(1y) may be defined as: 3.2 Proposition
For all two neutrosophic sets A and B on X generated
i) Gay)= (x,1,0,0) by Ng, then the following are true

1) (AnB)™NI = ANg NI,

i) G@y) = (x101) 2) (AUBIN - AN N

1) G@y)=(x110)
iv) G(ly) = <x,1,1,1> We can easily generalize the operations of intersection and

union in definition 3.2 to arbitrary family of neutrosophic

We will define the following operations intersection and
subsets by generated by Ng as follows:

union for neutrosophic sets generated by Ng  denoted by

AN and UMY respectively. 3.3 Proposition.

o . Let {AJ— tje J} be arbitrary family of neutrosophic
3.3 Definition. Let two neutrosophic sets

A= (X, up(X),0a(X),va(X)) and subsets in X generated by Ng , then
- a) N9 A; may be defined as :
B = (X, ug (X), o (X),vg (X)) on X, and !
1) Typel:
G(A= <X”uG(A) (3. o6(a () Ve a (X)> ’ G(NA;j) = </\/”G(Aj)(X)v/\UG(/-\j)(X)vVVG(Aj)(X)>'
G(B) = <X1/‘G(B) (X), o6 (B) (X):VG(B) (X)> Then 2) Type II:

A~NY B may be defined as three types:

. G(NA) = (A ugay(X)Vvogan (), vveay (X))
) type I: G(A[1B)= i < G(Aj) G(Aj) G(Aj) >

b) UMY A. may be defined as :
<ﬂG(A)(X)AﬂG(B)’GG(A)(X)/\GG(B)(X)vVG(A)(X)VVG(B)(X)> ) i may

if) Type II: 1) G(VAj) = <V ﬂG(Aj)(X)v/\UG(Aj)(X)vAVG(Aj)(X)> or
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2) G(UAj)= <V He(aj) (X)vaga) Ave(a)) (X)> :

3.4 Definition
Let f. X = Y be a mapping .

(i) The image of a neutrosophic set A generated
by Ng on X under f is a neutrosophic set B on Y

generated by Ng , denoted by f (A) whose reality
function gg:Y x | 2> I=[0, 1] satisfies the property
4 () =SUP A1 {NgA(A) A A3

OG(B) =SUP 1, {Nga (1) A A}

VG (B) =SUP 15 ING A (4) A 13
(i) The preimage of a neutrosophic set B on Y
generated by Ng under f is a neutrosophic set A on X

generated by Ng , denoted by f ™ (B) , whose reality
function ga : X x [0, 1] =>[0, 1] satisfies the
property G(A) =G (B)of

3.4 Proposition
Let{a;:jeJd}and {B;: j < Jbe families of neutrosophic

sets on X and Y generated by Ng , respectively. Then for a
function f: X =Y, the following properties hold:

Q) 1f A <N AL jed, then £(A) <N fAY
(i) 1f B; =9 B, forj, K e J, then
N
FiB) S ° (B

u NI £ (B)

(i) 1 ( Moy ) ="
JEJ iEJ

3.5 Proposition

Let A and B be neutrosophic sets on X and Y generated
by Ng , respectively. Then, for a mappings f: X — Y , we
have :

i AN f1 (f(A)) (iff is injective the
equality holds ) .

i) f(f1(B)) =N9 B (if f is surjective the
equality holds ) .

(@i [ (B) 1" <M (BY).

3.5 Definition . Let X be a nonempty set, ¥ a family of
neutrosophic sets generated by Ng and let us use the
notation

G(¥)={G(A):A€¥.

If (X,G(¥)=Nr) isaneutrosophic topological space
on X is Salama’s sense [3] , then we say that ¥ is a
neutrosophic topology on X generated by Ng and the pair
(X, Y¥) is said to be a neutrosophic topological space
generated by Ng ( ngts, for short ). The elements in P are
called genuine neutrosophic open sets. also , we define the

family

G(¥)={1-G(A):AcVY}.
3.6 Definition
Let (X, ¥) be a ngts . A neutrosophic set C in X
generated by Ng is said to be a neutrosophic closed set
generated by Ng, if 1-G(C) e G (¥)=Nr.
3.7 Definition
Let (X, ¥) be a ngts and A a neutrosophic set on X
generated by Ng . Then the neutrosophic interior of A
generated by Ng , denoted by, ngintA, is a set

characterized by G(intA) = int G(A), where int
G(¥) G(¥)

denotes the interior operation in neutrosophic topological
spaces generated by Ng .Similarly, the neutrosophic
closure of A generated by Ng , denoted by ngclA , is a
neutrosophic set characterized by G(ngclA)= ¢l  G(A)
G(y)
,where ClI
Gy)
neutrosophic topological spaces generated by Ng .

denotes the closure operation in

The neutrosophic interior gnint(A) and the genuine
neutrosophic closure gnclA generated by Ng can be
characterized by :

gnintA =N9 UN9 fU:U € YandU N9 A}
gnclA =N9 AN £ ¢ - Ciis neutrosophic closed
generated by Ng and A =N C 3}

Since: G (gnintA)=U{GU):GU) e G(¥),G(
U)cGA}

G(gnclA)=N{G(C):G(C)e G (¥°),G(A) C
G(C) }.
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3.6 Proposition . For any neutrosophic set A generated
by Ng onaNTS (X, ¥), we have

(i) ol AV =N9 (jng Ay
(i) Int AN =NI (¢ A yNee
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