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Abstract

Through the presentation of [1] in his research about Neutrosophic set theory as well as through
his definition of Neutrosophic points . We have shown that it doesn’t make its sets through the union
which defined by the researcher . so we need to define Neutrosophic point which achieved principle
that the set represents its union points by definition an union which serve this principle as well as
integration of Neutrosophic point in the Neutrosophic topological spaces and defined (interior, exterior,
boundary limit and closure) points.
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Introduction

The notion of neutrosophic sets was by Smarandache [3].My research consists
after studying the theory of Neutrosophic sets, some of the main definitions of this
theory and the development of anew point that achieves the principle of union and
intersection (the set represe-nts the union of its points) as well as the integration of
this point in the Neutrosophic topological spaces to find the (interior , exterior and
boundary) points and also to find (limited closure) points and give some examples and
proposition that belong to these points .

1. Basic Definition and proposition in Neutrosophic set theory
Definition 1.1[1]

Let X be a non — empty fixed sample space. A Neutrosophic crisp set denoted by
(Ncs), w is an object having the form W= <w1 w2 ,w3> where w1, w2 and ws are
sub set of X.

Definition 1.2[1]

W is called a Neutrosophic crisp set if it satisfying w1 Nw2Nw 3 = ® and w1 Uw2Uws
=X.
Example 1.3

Let X= {4, b,¢,d }, W=<{a,b}, {¢}, {d}> where w1={a,b}, W2= {¢} and w3={d}
then we have w1 N wonws =@, {4, b }N {¢} N {d}=P and w1 U woUWz =X , {4,
b}U{c} U {d} =X. ~W is Ncs
Definition 1.4[1]

A Ncs of @y, Xy, in X may be define as three types :-
a-Oy =< D,d, X > or Dy = <P X , &> or Dy=< D, X X >
b-Xn=<X,D,0>0r Xy=<X,X,0>or Xy=<X,0 X >

© Journal of University of Babylon for Pure and Applied Sciences (JUBPAS) by University of Babylon is licensed under a Creative
Commons Attribution 4. 0 International License, 2019.

318


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:fofo942@yahoo.com

Journal of University of Babylon for Pure and Applied Sciences, Vol. (27), No. (6): 2019

Proposition 1.5[1]
Let {Wj, ] € J} be an arbitrary family of Neutrosophic crisp sub sets in X , then:-
Wjmay be defined as two kinds :- 1. N
a- NWj = <N Wj1, NWj 2, NWj 3> or
b- N"Wj= <NWj 1, UWj 2, UWj 3>
2. UWj may be defined as two kinds :-
a-UWj = <U Wj1, N Wiz, N Wjs>
b-UWj = <U Wj1 ,U Wj2, N Wjs>
Example 1.6
Let X = {4, b, ¢}, W1=< {&},{b},{¢}>
wo=<{a},{¢},{b}>
Wws=<{b},{a},{¢c} >
we=<{b},{¢}.{a}>
ws=<{¢}, {a},{b}>
we=<{¢},{b}, {a}>
Then N Wwj1 NWj2, NWj3=< D,0,X > =0y Or NWj 1 UWj2, UWj3=<d, X X
>:(DN
Example 1.7
Let X = {4, b, ¢, d}, wi=< {a} , {b}, {¢.,d} >, W2=<{a},{¢,d},{b} > W3=<{b}
A8}, {¢.d} >, we=<{b} ,{¢.d} , { &} >Ws=<{¢.d}, { &}, {b} > ,We=<{C
d},{b},{a}>
Then we have U wjin wj2 N Wjs=< X, O,0> =Xy
Or UWwjiu wjz N Wjz=<X X ,0>=Xy
Definition 1.8[1]
Let X be anon — empty set , W= <W1, Wo, wa> if W is Ncs , in X, then the
complement of the set w is W€ may be defined by three kinds of complement.
a) W€ = < W1, wot ,wat> or
b) WC=< w3 W2 ,w1> or
¢) W= < w3, w2 ,Wwi>
Example 1.9
Let X= { 1,2,3,4,5,6} W= < {1,2} {3,4},{5,6}> find WC
Solution:- by definition of complement we have .
=<{3,4,5,6}, {1,2,5,6}, {1,2,3,4} > W¢
Or W¢= <{5,6}, {3,4},{1,2} >
Or W¢=<{5,6}, {1,2,5,6}, {1,2}>
Definition 1.10[1]
Let X be anon — empty set and the Neutrosophic sets W and D be in the form W=
<W1, W2, ws> , D= < d1,d2, d3> we consider two possible definition for subsets (W <
D). SO (W € D) may be defined as two kinds :-
1-WC D & wiC di, WoC d2 and wsd ds
2-WC D & WwiC di, w22 d2 and w2 ds
Definition 1.11[1]
Let X be anon — empty set and the Ncs W and D be of the form W= <1, w2
W3> D= < d1,d2, d3> be Ncs, then :-
1- WN'D may be defined as two kinds :-
a) WND =< windi , wands , wauds>
b) WND=< wind: ,WwoUdy, wauds>
2-WUD may be defined as two kinds :-
a) WUD =< wiUd1 , wands , wauds>
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b) WuUD=< wiUd1 ,Wondz, wands>
Proposition 1.12[1,2]

Let {Wj :j € T} be an arbitrary family of Neutrosophic crisp sub sets in X , then :-

1-n Wj may be defined as the following two kinds:-

a) N Wj = <N Wwj1, N Wiz U Wjs>

b) N Wj = <N Wj1, U Wj2 U Wjz>

2-U Wj may be defined as the following two kinds:-

a)U Wij= <U Wj1, N wjz2 N Wjz>

b)u Wj =<U Wj1, N Wj2 U Wjs>
Example 1.13

Let X = {4, b, ¢, d}, wi=< {4, b}, {b}, {b, ¢ } >, the all sub sets possible of W

w1=<{a, b}, D, {b,¢ }>

wo= <{aj,{¢}, {b, ¢ }>

ws =<{a}, {¢},®>

Wa=<{a} ,0,{b, ¢}>

ws=<{4,b}, D, {c}>

We=<{a,b},{¢}, (b, ¢ }>

Ww7=<{a,b},{¢c}, {b}>

=<U Wj1, N Wiz N Wjs> U Wj

=< {a,b}, D,0>

Or U Wj =<U Wj1, N Wj2 U Wjs>

=<{ab}, d, {bg}>

And NWj = <N Wj1, N Wiz U Wjs>
Wj=< ®,@, {b¢} >n
= <N Wj1, U Wiz U Wjs>=< @,{¢}, {b,c} >

From this example , we notice that the union and intersection don’t achieve the
concept of Neutrosophic set which acts the union of all the sub sets , then will define
the union and intersection which achieve the concept of the Neutrosophic sets as
follows:-

Wj = <U Wj1, U Wj2 U wjs>U*

and  N,Wj = <N wjz, N wjz N wjs>
Wj=<{a,b}.{¢}, {bg}>U"

Wj =< ®,0,0>n,

Definition 1.14[1,2]

Let W= <w1, W2, ws> be a Neutrosophic crisp sets X , then P=<{p1}, {p2}.{ps}> ,
p1#Ep2#p3€ X is called a neutrosophic crisp point. An Ncs , B =<{p1},{p2},{p3}>
belong to a Neutrosophic crisp sets W= <w1 ,w2 ,w3> of X denoted by p € W may be
defined by two kinds

a) {p1} Swi, {p2} S w2and {p3} S w3

b) {p1} € W1, {p2} 2 W2 and {p3} S W3
Example 1.15

Let X= {a,b,c}, let W=<{a},{¢},{b,¢}> the all Ncp of W
p1=<{a},0,0>p =<{a} ,0, {bj> ps=<{a},{¢c},0>
pa =<{a},{¢c},{b}>ps=< {0, D,b} > pe=<D,{¢},{b}>
pr=<®,{¢},0>
{p1:p€WL}, N {p2:p€EW2}, U {p3: pEWs}><u
= <{a}.0.{b}>
Or <U {p1:p1ewi}, N {p2:p€W2} , N {p3:p3EwWs}>
=< {a},0,0>
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And <N { p1: p1€W1}, N { p2 : p2€W2}, U { p3 : ps€ws}>
= <P,0,{b}>
Or <n {p1:p1eWih,U{ p2: p2€W2}, U { p3 : p3€wWs}>= <0, {¢}, {b} >

Throughout this example, the union and intersection also don’t achieve the concept
of the Neutrosophic sets which acts their union points , that's it necessary to define
the union and intersection as following depending on anew point which serves his
concept.  U'Rj=<U { p1: p1€W1},U {p2 : p2EW2}, U{p3s : ps€ws}>

N Pj=<n{ p1 : p1€W1}, N{p2 : p2EW2}, N{p3 : pz€W3}>

So , we can defined anew point of Neutrosophic crisp points , satisfy the concept
union.

{ P=<{p1},{pz},{ps}>
b= O

single point and at least one of Pi# @

Example 1.16

Let X = {1,2},let W = < {1},{2} {1,2}> the all points of Neutrosophic crisp p1
=<{1},0,0> pp=<{2},0,d> p=<{1,2}, ®, 0>

pa=<0 {1}, ®> ps=< ® {2}, D> ps=< @ {1,2}, D>

pr=<®,® , {1} > pg=<®,d,{2}> po=<d,d,{1,2}>

Pj =<U pj1,U pj2,Upjs> U*

=< {1}{2} {1,2}> =W =U { P : PEW}
B =< pj1, N pi2,N pz> = <P, D, d> N,

2. Basic definition and proposition of neutrosiphic topological
space
The topology which the researcher defined it [1] is depended on the concept of
the union and intersection which was defined by him , but in our definition it will be
depended on the concept of the union and intersection which has been defined by us.

Definition 2.1
A neutrosophic topology denoted by (NT) is a non —empty set X and let 7" is a
family of neutrosophic (sub sets in X) satisfying the following axioms.

NT," Xy, Dye T
NT2" Gin Go€ T~ for any G1, Go€ T
NT3"uGie TV {Gi,Tel}c T

The pair ( X,7 ) is called a Neutrosophic topological space. Denoted by NT"s) and
any Neutrosophic set in7™ is known as Neutrosophic open set denoted by (Nos) in X.
The element of 7" are called open Neutrosophic sets .A Neutrosophic sets F is closed
if and only it C( F) is Neutrosophic open .
Definition 2.2

Let (X,7") be a Neutrosophic topological space A € X. A point PEA is called a
Neutrosophic interior point of A if there exists a Neutrosophic open set U € T~
containing pr such thatme U € A .

The set of all Neutrosophic interior points of A is called Neutrosophic interior points
of A and denoted by N int(A)
Nint(A)={p, €A:3UeT";p €U cA}
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Example 2.3
Let X ={a,b,¢} T =<{Xy, Py, < {4}, ®, ® >}
A=<{a}, {4}, {¢c}> find N int (A)
Sol// by define of N int (A)={p, €A:3U€T";p, € UCA}
N int (A)= <{4} ,®,d > -
Proposition 2.4
Let (X, T") be a Neutrosophic topological space , and A, B be two Neutrosophic

sets in X , then the following properties hold
1-Nint(A) C A

2-A C B=Nint(A) C Nint(B)

3-A€eT"(i.eAisNos)=Nint (A)=A

4-Nint (A) N N int (B) =N int (AnNB)

5-Nint (A)U Nint (B) C N int (AUB)

6-Nint (A)=u{UeT" UC A}

Proof 1) by definition of N int (A)

Proof 2) suppose that A € B to prove N int (A)S N int (B) ,let pi€ N int (A) = J U
€T, m€ UC A (bydefofNint (A) = 3IUeT"; me U S B (since A S B)

meE N int (B) ( by def of N int (B)-- N int (A) € N N int(B)

Proof 3) & 4) & 5) and 6) obvious & clearly .
Definition 2.5

Let (X ,7°) be a Neutrosophic topological space and ASX. A point piEC(A) is
called a Neutrosophic Exterior point of A if there exists a Neutrosophic open set U €
T containing pr such that p€ U €C(A) .(C(A) is complement of A).The set of all
Neutrosophic exterior points of A and denoted by N ext (A) , N ext(A)= { m€C(A) ;
30U € T3 pie U €C(A) }.
Example 2.6

Let X ={4,b,¢}, T = {Xy, dy,<®,{C}, >}
And A = < {a},{b}, {b,¢} > then
Sol C(A) =< {b,¢},{a,c},{a} > so by definition of N ext (A)

we have
Next (A)=< @,{C},d >
Remark 2.7

From definition of N ext (A) we have N ext (A) € C(A) or N ext (A) NA = ® and
N ext (A)=N int (C(A))
Proposition 2.8

Let (X, 7)) be a Neutrosophic topological space , and A, B be two Neutrosophic
sets in X , then the following properties hold

1-Nint (A) N N ext (A)=d

2-A € B> Next(B) € Next(A)

3- N ext (AUB) =N ext (A) N N ext (B)

4-C(A)e T (i.e Aclosed) < Next(A)=C(A)

5- N ext (A)U Next (B) € N ext (AUB)

proof 1) by definition of N int (A)= N int (A) € A and N ext (A) € C(A)

Nint (A) N Next(A)C d= Nint (A) N Next(A)=0 =

proof 2 & 3& 4 nd 5 obvious
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Definition 2. 9
Let (X,7) be a Neutrosophic topological space A € X. A point m€ X is called a
Neutrosophic boundary point of A of every Neutrosophic open set in X containing pi
contain at least one point of A , and least one point of C(A)
The set of all boundary Neutrosophic points of A is called the Neutrosophic
boundary of A and denoted by N b6d’(A)
Nbd{A)= {mE X VU € T* {p2: W2}, i€ U;UNA=dAUN CA)# P
Remark 2.10
N bd{A)= Xn/ N int (A) N N ext (A)
Proposition 2.11
Let (X, ") be a Neutrosophic topological space , and A, B be two Neutrosophic
sets in X , then the following properties hold
1- N bd{A) NN int (A) =@ and N 6d{A) N N ext (A) =D
2-N 6d(A)= N bl{ C(A))
3-N 6d{AUB) C N 6d{A)U N 6d(B)
4- A € TN bd(A) SC(A) or N bd(A) N A=D
5- C(A) € T* =N bd' (A) €A or N bd{A) N C(A) = ®
6- A, C(A)E T"= N bd' (A) =D
Proof 1) Suppose that N 6d’(A) N N int(A) # ®
mE N Bd(A) N N int(A)=me N 6d{A)* P € N int(A) & U € T*,meSA( def of 3
N
(A)) P &N b6d(A)=C!! contradiction int
N 6d{A) N N int(A) = ® s
By similar way to prove N 6d’(A) N N ext (A) = ® and proof 2 & 3 &
4 &5 and 6 obvious & clearly
Definition 2.12
Let (X,77) be a Neutrosophic topological space A € X. A point pi€ X is called a
Neutrosophiclimit point of A if every Neutrosophic open set containing pi contains
at least one point of A different from pi.
The set of all Neutrosophic limit points of A is called the Neutrosophic derived set
of A and denoted by N £im(A)Nfim(A)= { m€ X VU € T'me UN U/{pi} N A #
O}
Proposition 213
Let (X, 7") be a Neutrosophic topological space , and A , B be two Neutrosophic
sets in X , then the following properties hold
1-A € B=N ¢im(A)S N £im(B)
2-N £im(AU B) =N £im(A) U N £im(B) ( The converse is not true)
3-N ¢im (A n B) €N ¢£im(A) N N £im(B) ( In general the equality isn’t true ) 4-
C(A)E T"= N #im(A) € A or A is closed=N fim(A) € A
Proof 2 :-
A c AUB( by def of union)
N £im(A) C N £im(A U B) ( by part 1) =
and B € AUB ( by def of union)
N £im(B) CN #im(A U B) by part 1
N £im(A) UN £im (B)CN #im(AUB) ............. (1) =
Let m€ N £im(A) UN #im(B) = p€ N £im(A)* p € N #im(B)
“: pe UAU {p} n A # @ ( by def of Neutrosophic limit point)3U € T
T MEVAVH{PINB+PIVET
S pEUNVAMNUNY){PIN(AUB)# d~UNVET
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mE N £im(A U B)

N £im(A UB) CN £im(A) UN £im(B)................ ()
from (1) & (2) we have N £im(A U B) € N £im(A) U N £im(B)
proof 3 & 4 are clearly

Definition 2.15
Let (X,77) be a Neutrosophic topological space A € X. the Neutrosophic closure of
aset Ais A UN £im(A) and is denoted
by N cf (A) ieNcf (A)ieNcf (A)=A UN £im(A)
Remarket 2.16
N (A)=n{FCX;CFETACF}
Example 2.17
Let X={ab¢}T ={Xy, Py, <?,{a,¢}, >}, A=<{4a},{4,b},{¢c} >
F={ On, Xy< X, {b}, X >}.So by definition of N ¢£ (A) ~Ncf(A) ={n F:
F is closed , A CF} we have
Nt (A) =< D,D, >
Proposition 2.18
Let (X, ) be a Neutrosophic topological space , and A, B be two Neutrosophic sets
in X , then the following properties hold
1-A € Ncf (A)
2-ASB = N (A)CNcf(B) ( The converse is not true)
3-Ncf (AUB)=Ncf (A) UNcZ (B)
4-N ¢ (AnB) S Ncf (A) NN ¢£ (B) (the quality is not true true )
5-Ncf(A)=n{FSX; CFET"ACF}
6- C(A)E T  (i.e Aisclosed) < Ncf(A)=A
7-N ¢t (¢f (A))=N £ (A)
proof (1) N ¢ (A) = AU N £im(A) ( by define of N ¢# (A) )
AcS Nc(A) =
proof (2) suppose that A CB to prove N ¢£ (A) € N ¢£ (B), since A € B, N
£im(A) € N £im( B) (Property of N ¢£ (A))
A € Band N ¢im(A) € N £im(B)
A UN #im(A) € B UN #im(B)
N ¢ (A) € Nc# (B) ( by definition of N ¢ (A) proof 3 &4&5&6 and 7 is clearly.
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