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ABSTRACT

In this paper, we newly introduced the concept based on N o separation axioms namely N eugsa* - separation
axioms in Neu —Topological Spaces . It includes the concept of Neugscx*- T, , Neugsa*— T, and Neugsa*- T,

spaces . In additionally , we discussed about the characterizations and properties of these axioms with already
existing Neu— separation axioms. The main goal of this paper is to introduce a new definition Neugsa*— closed

set . This definition forms a topological space . So , all the basic theorems in topological spaces are true for my
definition .
Keywords: Neugsa -0S, Neugsoc -CS, Neugsa - T,y space, Neugsa - T, space, Neugsoc - T, space, Neugsoc

- T; space, Neugsa* - regular space , Neugsa* - hausdorff space .

1. INTRODUCTION

As a generalization of fuzzy sets introduced by L.A.Zadeh’s[9] and intuitionistic fuzzy set introduced by
K.Atanassov’s[4] . Then the idea of N o Set theory was introduced by F.Smarandache[6] . It consists of three

components namely truth , indeterminancy and false membership function . Ahu Acikgoz and Ferhat Esenbel[1]
has newly introduced the concept of Neu — separation axioms in N o~ topological space. The real life

application of N o topology is applied in Information Systems , Applied Mathematics etc .

In this paper, we introduce some new concepts in Neu — topological spaces such as N eugsa* - T; (i=0,...,3)
spaces , Neugsa* - regular space , Neugsa*- hausdorff space . The goal of this paper is to achieve the separation
axiom of my definition is the best one when compared with the Neu — topological spaces . Every Neu -
separation axioms will be the weaker set for my N eugsa* - separation axioms . The scientific contribution of my

paper is , it is applicable to all theorems in neutrosophic topological space .
2. Preliminaries
Definition 2.1:[8] Let P be a non-empty fixed set . A Neu — set H on the universe P is defined as H

= {(p, (t}r(p), i}r(p), fH,(p))) :p€ P} where t}r(p), iH,(p) , fH(p) represent the degree of membership
function , the degree of indeterminacy and the degree of non-membership function respectively for each

. - + . , +
element p € P to the set H .Also,tH, Lo f}r P> ]0,1[and 0< tH(p) + l]_r(p)+ fH(p) <3 .Set
of all Neu — set over [P is denoted by N (P) .

Definition 2.2:[8] Let P be a non-empty set. A = {( D, (tA(p), iA(p), fA(p)) y:p€ P} and

B ={(p, (t,(@) ;@) f,®)):pEPlare N — sets, then
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(i) A S Bif £, (p) < £,(P), i, (P) < ig(P), f,(p) = f(p) forall pEP.
(i) 4nB = {(p, ((¢,®). t,)., (i,®). i,®)) . (f,®). F,®) ) ) : P E P}.
(iif) AUB = {(p, (¢, £,@) (i, 1,®)) , (f ;). F,®)) )): P E P},
@) & ={(p.(f®. 1 = 1,0, (,@)): pEP}.

W0, ={p,(0,0,1)):pEP}and 1, ={(p,(1,1,0)):pEP}.

u eu

Definition 2.3:[8] A Neu — topology (N, T) on a non-empty set P is a family T, of neutrosophic sets in P

eu

satisfying the following axioms ,

M0, 1, €,

eu eu

(i)A NA €T, forany A, A €T, .

eu eu

(i) U Ai € T, for every family {Ai Ji€Q } €T,

eu eu

In this case , the ordered pair (P, Ty ) or simply [P is called a N o topological space (NeuTS) . The elements of

eu,

T, is neutrosophic open set (Neu — 0S) and T, “is neutrosophic closed set (N o~ cS) .

eu eu

Definition 2.4:[2] A neutrosophic set A ina N euTS (P, T, ) is called a neutrosophic generalized semi alpha star
closed set (Neugsa - CS) if Neuoc - int(Neuoc - cl(A)) c Neu — int(G) , whenever A S G and § is

*
N o — open set.
eu

Definition 2.5:[3] A NeuTS (P, T, ) is called a Neugsa - T% space if every Neugsa — CS in (P, TNeu) isa

eu,

Neu — CSin (P, TNeu) .

Definition 2.6:[5] Let Q be a nonempty set . If t, i, f are real standard or nonstandard subsets of ] 0, 1+[ ,
then the Neu —set q, . f given by

4, (a)=1(.i.N, ifa=4q 0,0,1, ifq#q,
is called a neutrosophic point (Neu — pts)in Q and quQ is called the support of Q. ;- Here t denotes the

degree of membership value , i denotes the degree of indeterminacy and f denotes the degree of

non-membership value of q ;-

Definition 2.7: A NeuTS (P, T, ) 1s named as

(1) Neu - To space[1] if for each pair of distinct Neu — pts Pis and q ., in P, then there exists

¢ E(or)pt‘i,fEE, qa ., ; EE.

Neu — OS E in (P, T, i f

)suchthat Py eEFk,q

eu,
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(2) Neua — T0 space[5] if for each pair of distinct Neu — pts p, L f and q, m P, then there exists

EE,q LfGEE(or)p ¢F,q = _€EE.

N, o — 0S E in (P'TNeu) such that Py q,. t,i,f

3) Neu - T1 space[1] if for each pair of distinct Neu — pts Pis and q in P, then there exists

N, - 0S F and € in (P'TNeu) such that Py ER, qt,i’féE andpt’i’fﬁﬁ, qt’i’fe ¢.

@) Neua - T1 space[5] if for each pair of distinct Neu — pts Peis and q ., in P, then there exists

¢.

Neua —OSEand(Zin(P,TN “fe

)such that Py EE, qt‘i,fGEE and pt,i'fﬁ(l,

eu,

(5) Neu - T2 space[1] if for each pair of distinct Neu — pts P and ., in P, then there exists

t,i,f

Neu— 0S Fand € in (P,TN )suchthat pm’fe E,q _.€¢ and ENnC = ON

eu, eu

(6) Neuoc - T2 space[5] if for each pair of distinct Neu — pts P and ., in P, then there exists

EFR, qt’i‘fe(z and En¢ = ON

eu

Neua — 0S F and € in (P;TN t,i,f

) such that p

eu,

(7 N, — regular space[1] if for any N, — pts P, m P and any N, — CS E in|P, T, ) such that

eu,

P, l,feE , then there exists Neu - 0S (Z1 and (ZZ such that pt,i‘f @1, E_(ZZ and (Z1 n (Z2 = ON

eu

®) Neu - T3 space[1] if it is both Neu — regular and Neu - T1 space .

3. Neutrosophic gsa* -T 0 Space

Definition 3.1: A NeuTS (P,‘EN) is said to be NeugSO(*—T0 space if for each pair of distinct

eu,

— pts P, and q, 1nP then there exists N gsa — 0S E in (P T
(Or) P, <‘£E q, E

)such that p, fEE, q, f€E

eu

Example 3.2: Let P ={p, q} and T, = {ON , 1N ,A} s where A=
{{p, (0.4, 0.6, 0.2)), {(q, (0.3,0.7,0.2))} is a NeuTS on (P, TNeu) . Let Pos 06,02 ° Q03,0602 be any
two distinct Neu — pts in P . Then there exist Neugsa —0S E i (P'TNeu) such that p0.4J0.6'0'2€E ,

¢F , where E = {(p, (0.4, 0.6, 0.2)), (g, (0.3, 0.7, 0.2))} = (P, T, ) is Neugsa* - T,

eu,

93,06,02
space .

Theorem 3.3: Every Neu - To space is Neugsa* - To space , but not conversely .
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Proof: Let ( ) be any N TS in (P T ) . Given (P, Ty ) is Neu - T0 space , then for each pair of distinct

eu

- pts p, and q, 1n P = there exists N — OS E in | P, T, | such that p fEE .4, f&E (or)

eu,

P, . feEE EE = there exists N_ gsa — OSEin (P T eu) such that pt'i’fEE , qt,i,f¢E (or) Pt’l'feE

q

i, f

€l = (P, T, ) is Neugsa — T0 space .

eu,

Example 3.4: Let P ={p, q} and T, = {ON , 1N ,A} s where A=

eu

{{p, (0.4, 0.5, 0.7)), {q, (0.3, 0.4, 0.8))} is a NeuTS on (P,TN ) .Let p be any

0.7,0.5,04 "’ q0.7 ,0.8,0.5

two distinct Neu — pts in P . Then there exist Neugsa* — 0S E in (P, T ) such that p €ER ,

0.7,0.5,0.4

eu,

¢F , where £ = {(p, (0.7, 0.5, 0.4)), (q, (0.8, 0.6, 0.3))} = (P, T, ) is Neugsa* — T, space.

97,08,05
But (P, TNeu) is not Neu — T0 space , because there exists Neu —0S ¢ in (P, TNgu such that p0.7‘0. 5’0.4(;E¢ ,
q0‘710.8,0.5€¢ ,where ¢ = 4.

Theorem 3.5: Let ( ) be any N TS Then ( Neu) is Neu — T0 space if (P, T, ) is both Neugsa — T0

eu eu,

space and Neugsoc — T, space.
2

Proof: Given (P, T, t,i,f

) 1s Neugsa - T0 space , then for each pair of distinct Neu — pts Pis and q inP.

eu,

Now , there exists Neugsoc — 0S E in (P,TN )such that pt'i'fEE ,qt’i'fﬁE (or) pm’f@i,q _ _€EE.

t,i,f

eu,

Given (P, T, |is Neugsa - T% space , then there exists Neu — OSEin (P, T, such that pt'i’fEE s q“,.fEE

eu, eu,

(or) Pt’i‘fGEE ,q, . EE= (P, TNM) isN, — T, space.

i, f

Theorem 3.6: Every Neua - To space is Neugsoc* - To space , but not conversely .

Proof: Let ( ) be any N TS in (P T ) . Given (P, Ty ) is Neua - T0 space , then for each pair of

eu eu eu,

distinct N, — pts pt'i'f and q,,,n P and there exists N, a—0S E in (P,‘EN such that pt'i‘fEE ,

eu,

; fGEE (or) p, ,q. . EF = there exists N, gsa  — 0S such that pt’ileE , qt‘i’feE (or) pt’l‘feE

t t,i,f

qt‘i'fEE > (P, TNeu) isN_gsa —T_ space.

Example 3.7: Let P ={p,q} and T, = {ON 1, ,A} ,  where A=
{{p, (0.5, 0.3, 0.8)), (q, (0.6, 0.4, 0.7))}isa NeuTS on (P, TNM) . Let Pos 07.05° Q05.06.05 be any
two distinct Neu — pts in P . Then there exist Neugsa — 0S E in (P, TNeu) such that Pos. 07 o. SEE ,
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905,06,05%F » Where E = {(p, (0.8, 0.7, 0.5)), (¢, (0.7, 0.6, 0.6))} = (P, T ) is N_gsa T space .
But (P, TNeu) is not N et T To space , because there exists N wd 0S ¢ in (P, TNeu) such that p0.8’0.7'0.5€(z ,
q0.5,0.6,0.5€¢ ,where ¢ = 4 .

Theorem 3.8: Let (P, T, ) be any NeuTS . Then (P, T, ) is Neua — T0 space if (P'TNeu) is both

eu, eu,

Neugsoc - To space and Neugsa - T% space .

Proof: Given (P, TN“) is N, gsa —T space, then for each pair of distinct N, — pts P and qa in P

gE (or) pt,i,fEE , q €F . Given

ti,f

= there exists N_gsa — 0S Ein (P,TN t,i,f

) such that p,_ fEE , q

eu,

P, ‘ENW) is Neugsot - T% space , then there exists Neu — OS Ein (P, T, ) such that pt‘i'fEE , qt,i.feE (or)

eu,

pt'i’feEE , qt'i'fEE = then there exists Neua — 0S Ein (P, T, ) such that pt'i'fEE , qt‘i'fﬁE (or) pt'i‘/c

eu,

€E, qt_i‘fEE = (P, TNM) isN_a — T space.

.4, f be any two distinct N o~ DS in P . If there exists

Theorem 3.9: Let (P, TNW) be any NeuTS and pt' O f

Neugsa — 0S Ein (P, TNeu) such that either pt,i'feE 24, g

ER (or) pt’i‘f € Ec’qt‘ijfeE,then (P,TN )

X
isN gsa — T _ space.
eug 0 p

Proof: Let Peiro iy be any two distinct Neu — ptsin P and F be Neugsa — 0S in (P, ‘th) such that

either pt‘i'fEE , q € E° (or) s €L, qt'i’feE =>p . ER, qt'i‘feE (or) pt'i,fiE , q l,'fEE (since

t,i,f t,i,f t,

C . *
E+E)= (P, T, )1s N, gsa —T, space.

eu,

Theorem 3.10: A Neu — subspace[7] (Q, o, ) ofa Neugsa - To space (P, TNW) is Neugsoc - T0 space .

eu,

Proof: Let Poir> iy be any two distinct Neu — pts in Q . Then Poiso s be any two distinct

Neu — pts in P . Given (P, T, ) is Neugsoc* — To space , then there exists Neugsa* — OSEin (P, TNeu) such

eu,

that pt’i‘fEE , qt’i‘feE (or) Py ¢F , qt,i‘feE . Givenpt’i,fEQnE = F and qm,fEQnE = K, where E is

Neugsa — 0Sin (Q, GNeu) = (Q, GNeu) is Neugsa - To space .

4. Neutrosophic gsa* — T1 Space
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eu,

Definition 4.1: A NeuTS (P, Ty ) is said to be Neugsa* - T1 space if for each pair of distinct Neu — pts

iy and q, f in P, then there exists Neugsoc* — O0S E and Cin (P, T, )such that p,_ fE E, q, fe E
and pt'i‘fe ¢, qt’i'feﬁ.
Example 4.2: Let P ={p, q} and T, = {ON , 1N ,A} s where A=

{(p, (0.6, 0.8, 0.4)), (q, (0.7, 0.6, 0.3))} is a NeuTS on (P, T, ) . Let Po7 0802 ° 907 08,03 be any

two distinct Neu — pts in P . Then there exist Neugsa* — OS E and € in (P, Ty ) such that p

. 0.7,0.8,0.2EE ’
¢F and P, eq, q, €¢ ,where £ = {(p, (0.7, 0.8, 0.2)), (q, (0.8, 0.6, 0.1))} and

q0.7, 0.8,0.3

¢ ={{p, (0.8, 0.9, 0.3)), (g, (0.7, 0.8, 0.3))} = (P,TN

.7,0.8,0.2 .7,0.8,0.3

)1s Neugsa - T1 space .

eu,

Theorem 4.3: Every Neu — T1 space is Neugsa — T1 space , but not conversely .

Proof: Let (P, T

eu,

) be any N euTS in (P, er) . Given (P, TNeu) is N o~ T1 space , then for each pair of distinct

N, — pts Poiy and q, , in P and there exists N — 0S Eandin(P,t | such that pt'i,fEE , qt,i,fﬁE

eu,

and p,_ . f€¢ . 4, fE¢=> there exists Neugs(x* — OSEand ¢ in (P, T, )such that p_ . fEE, q,, € E and
pt'i‘fGE@ , qt’i‘feﬁ = (P, TNM) is N,_gsa — T, space.
Example 44: Let P ={p,q} and T, = {ON 1, ,A} ,  where A=

{{p, (0.3, 0.2, 0.8)), (q, (0.4, 0.4, 0.6))} isaNeuTS on (P, T, ).Let Pos02.08° 905,07, 02 be any two

eu,

distinct Neu — pts in P . Then there exist Neugsoc* — 0S FE and € in (P, T,
¢F and ¢¢

) such that o3 02 oseE ,

qo.s,o.7,o.z€(Z , where B =4 ad ¢ =

{p, (0.5, 0.3, 0.6)), (g, (0.50.7, 0.2))} = (P, T,

q0.5,0.7,0.2 p0.3,0.2,0.8

) 1S Neugsa — T1 space . But (P,TN ) is not

eu, eu,

N, —T, space , because there exists N, — 0S § and (Z1 in |P, TNeu) such that ;90'3'0.2’0.86151 ,
$E1and P, e(Zl,q0 $(Z1,WhereE1=Aand (Zl=1N

eu

q0.5,0.7,0.2 .3,0.2,08 .5,0.7,0.2

Theorem 4.5: Let (P, TN“) be any NeuTS . Then (P, T, ) is Neu — T1 space if (P, TNeu) is both Neugsa — T1

eu,

space and Neugsa* — T, space.
2

Proof: Given (P, T, ) is Neugsoc - T1 space , then for each pair of distinct Neu — pts ptji'f and qt'['f in P

eu,

= there exists N gsa — 0S E and ¢ in (P, ‘ENW) such that pt'i’fEE , qt'ilfGEE and Pis ¢ q, q,, eEC
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. Given (P, T, ) is Neugsa* — T, space , then there exists Neu —0S F and € in (P, T, ) such that
2

eu, eu,

pt'i‘fEE , qt'i,fGEE and iy ¢ ¢, q,, EC> (P,TN ) is Neu — T, space..
Theorem 4.6: Every N e T , Space isN eugsa* -T , Space, but not conversely .

Proof: Let (P, T, ) be any NeuTS in (P, TNeu) . Given (P, T, ) is Neuot -T , space , then for each pair of

eu, eu,

distinct Neu — pts P s and q, , ,in P = there exists Neu(x — O0S E and € such that pt’i'fEE 4, 3

f f
and pt'i'fé ¢, qt’i'fe ¢ = there exists Neugsoc — OS E and € such that pt'i'fEE , qt'i’feE and

€¢.q,,,€ (Z=>(P,1'N )isNeugsoc — T, space..

pt'i'f eu

Example 4.7: Let P ={p, q} and T = {ON , 1N ,A} , where A=
{(p, (0.2, 0.4, 0.6)), (q, (0.4,0.5 0.7))}isaN_ TS on (P, TNeu) . Let Po2 04.06° Y06 04,02 be any two
distinct Neu — pts in P . Then there exist Neugsa — 0S E and € in (P, TNW) such that p0_2'0_4'0_6EE ,
q0‘6,o_4’0.2€E and Pos 0406 & ¢ Qo6 0402 € ¢ , where E =4 and (=
{{p, (0.2, 0.3, 0.7)), (q, (0.6, 0.4, 0.2))} = (P, T, ) is Neugsot* — T, space . But (P, T, ) is not
Neuoc — T1 space , because there exists Neua - 0S E, and @1 in |P, TNW such that P2 04,06 € E1 ,
906,04,02 ¢ E1 and Po2,04,06 ¢ (21’ 906,04,02 ¢ Ql,where E1 = 4 and ¢1 =1

eu

Theorem 4.8: Let (P, TNeu) be any NeuTS . Then (P, T, ) is Neua — T1 space if (P, T, ) is both

eu, eu,

Neugsa - T1 space and Neugsa - T% space .

Proof: Given (P, Ty ) is Neugsa — T1 space , then for each pair of distinct Neu — pts pt'i’f and qt’i’f in P

eu,

= there exists N gsa — 0S F and ¢ in (P,rN )suchthatpt’i’fEE ) qm,fE F and pt'ijft,i_ ¢, qm'fe C.

eu,

Given (P, T, ) is Neugsoc - T% space , then there exists Neu — OSE and € in (P, T, ) such that pt’i’fEE ,

eu, eu,

qt'i,fGEE and Py & @,qt‘l_'f € ( = then there exists N, a—0S F and € in Pt )suchthatpt‘i'fEE,

eu,

qt‘i’fﬁlﬁ and pt’i‘f ¢ ¢, qt’i‘f EC = (P'TNeu) is Neua — T1 space .

2 q

t,

Theorem 4.9: Let (P, T, ) be any NeuTS and P, 0 f be any two distinct Neu — pts in P . If there exists

f

eu,

* . . c c
N, gsa — 0S ¥ and € in (P,tN ) such that either pt’i‘feE 4, g € F and Py eq 4, g € ¢, then

eu,

(P, TNeu) 1s Neugsa - T1 space .
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Proof: Let Py be any two distinct Neu — ptsin P . let E and € be Neugsa* — 0Sin (P, T, ) such

eu,

. c c
that either pt’iJfEE , qt’i’fe E and pt’i‘fe ¢, q i’fe ¢ = pt’i‘feE , qt'i’feE and pt'i‘f ¢ q,

¢,
q,, € ¢ (since B # Eand ¢ # (ZC) = (P, T, ) is Neugsa* - T1 space .

Theorem 4.10: A Neu — subspace (Q , ONeu) ofa Neugsa - T1 space (P, TNW) is Neugsa - T1 space .

Proof: Let Poig> iy be any two distinct Neu — pts in Q . Then Poigo s be any two distinct

Neu — pts in P . Given (P, TNeu) 1S Neugsot - T1 space , then there exists Neugsot — 0S Eand ¢ in (P, TNeu)
such that pt'i,fEE , qt'ilfGEE and Pois ¢ ¢, q,, € ¢ . Given pt’i'fEQ NE =F, qt'i'fGEQ NE =

and pt’i‘feQn(Z =¢, q i’feQn(Z =€, where E and ¢ are Neugsa* — 0S in (Q, o, ) . Hence ,

t,

eu,

(Q, GNeu) 1s Neugsa - T1 space .
Theorem 4.11: Every Neugsa* -T , Space is Neugsa* -T , Shace, but not conversely .

Proof: Let (P, T, ) be any NeuTS in (P, TNeu) . Given (P, TNeu) is Neugsa -T | space , then for each pair of

eu,

eu,

distinct Neu — pts P s and qa ., in P = there exists Neugsa — 0S FE and € in (P, T, ) such that

p, . k.4, €L andp . &L, q

t

S N fE(Z=> there exists Neugsa — OS Ein (P, T,

) such that P, , fEE

eu,

and qt’i‘fiE = (P, T, ) is Neugsoc* — T, space .

eu,

Example 4.12: Let P ={p, q} and T, = {ON , 1N ,A} , where A=
{{p, (0.7, 0.6, 0.5)), (q, (0.6, 0.8, 0.4))} is a NeuTS on (P, TNeu) . Let Po7.06.05° 1070803 be any two
distinct Neu — pts in P . Then there exist Neugsoc —0S E in (P, TNeu) such that Pos o 6'0_5612 and

q0‘7’0_8’0.3€E , where E = {(p, (0.7, 0.6, 0.5)), {q, (0.6, 0.8, 0.4))} = (P, TNM) is Neugsa — To space .

But (P, T, ) is not Neugsa* - T1 space , because there exists Neugsa* — OSE and € in (P, T,

Po7,06,05SE Qo7 05.0:FE and ¢¢ .
{{p, (0.8,0.9,0.3)), (q, (0.7, 0.9, 0.3))} .

) such that

eu,

¢¢ , where ¢ =

p0.7 ,0.6,0.5 q0.7, 0.8,0.3

5. Neutrosophic gsa* - T2 Space
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Definition 5.1: A NeuTS (P, T, ) is said to be Neugsoc* - T2 space (or) Neugsa* — hausdorff space if for each

eu,

pair of distinct N — pts P, and q, 1n P, then there exists N gsoc — 0S Fand € in (P T ) such

€l , q E(ZandEﬂ(ZzON

that pt'i‘f oS

eu

Example 5.2: Let P ={p,q} and T, = {ON 1, ,A} ,  where A=

eu

{{p, (0.4, 0.3, 0.6)), (q, (0.2, 0.4, 0.8))} is a N_TS on (P,TNBM) SLet Do, 0s 0 Ay o 1 be any two

.....

distinct Neu — pts in P . Then there exist Neugsa* — 0S F and € in (P, T, ) such that p €l ,

o 0.4,03,0.6
EC andEn¢ =0, , where E = Aand ¢ = ONeu = (P, TNM) is N gsa —T, space.

eu

00

Theorem 5.3: Every Neu - T2 space is Neugsa* - T2 space , but not conversely .

Proof: Let ( ) be any N TS in (P T ) . Given (P, T ) is Neu - T2 space , then for each pair of distinct

eu

- pts p, and q, 1n P = thereexists N, — OS Eand € in (P, TNeu) such that pt'i'fEE 4, fE(Z

eu

and EN¢ =0, = there exists Neugsa* — O0S ¥ and € in (P, TNeu) such that pt'i,fEE , qt‘i'fEQ and

Eng = ONeu = (P, TNeu) is Neugsa — T2 space .

Example 5.4: Let P ={p, q} and T, = {ON , 1N ,A} s where A=

eu

{{p, (0.2, 0.4, 0.6)), (q, (0.4,0.3, 0.8))}is a NeuTS on (P,TN ) .Let p be any two

04,07,05 > 10,01
distinct N — pts in P . Then there exist N gsa — OS E and ¢ in (P, TNeu such that Po4 07 0. SEE ,
€ ¢ and ENn¢ = 0, » where E ={(p, (0.4, 0.7, 0.5)), {(q, (0.5, 0.4, 0.7))} and € =0,

eu eu

q0,0,1

= (P, TNeu) is Neugsa - T2 space . But (P, T, ) is not Neu - T2 space , because there exists Neu - 0§ E, and

eu,

1 0.4,0.7,0.5 1’q0,0,1€¢1 and E1n¢1=0N ’WhereE1=A and (Z1=0N

eu, eu eu

¢ in (P, T, |suchthat p ¢

Theorem 5.5: Let ( ) be any N TS Then (P T ) is Neu - T2 space if (P, T, ) is both Neugsoc* - T2

eu eu,

space and Neugsoc* — T, space.
2

Proof: Given (P, T, ) is Neugsa* — T, space , then for each pair of distinct N, — pts Doy and q in P

b0, f

eu,

= there exists N gsa — 0S E and ¢ in (P, T, ) such that pt'i‘fEE X € ¢ and EN¢ = 0, - Given

eu, eu

(P, TNeu) is Neugsot — T% space , then there exists Neu — 0S F and € in (P, TNeu) such that pt,i,fEE ,

q . € Cand EN¢ = ONW = (P, TNeu is Neu - T2 space .
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Theorem 5.6: Every Neuoc - T2 space is Neugsa* -T , space, but not conversely .

Proof: Let (P, T, ) be any NeuTS in (P, TNeu) . Given (P, T, ) is Neua — T2 space , then for each pair of

eu, eu,

distinct Neu — pts Pis and q,, i P = there exists Neua — OS E and € such that pt'i'fEE 4, EC

and En¢ = ON = there exists N, gsa — 0S E and € such that pt’i'fEE by € ¢ and En¢ = ON =

eu eu

(P, TNeu) is Neugsa — T2 space .

N

eu

Example 5.7: Let P ={p, q} and T = {ON , 1N ,A} s where A=

{(p, (0.4, 0.5, 0.7)), (q, (0.5, 0.4, 0.6))} is a NeuTS on (P,‘tN ) . Let Pos 06,08 %001 be any two

eu,

distinct Neu — pts in P . Then there exist Neugsoc — 0S F and € in (P, TNeu such that p0_4’0_6'0_8€E ,

€ € and Eng = 0, » where E = {(p, (0.4, 0.6, 0.8)), (q, (0.5, 0.4, 0.6))} and ¢= 0, =

U eu

q0,0,l

(P, TNeu) is Neugsa — T2 space . But (P, TNeu) is not Neua — T2 space , because there exists Neuoc — 0S8 B, and

(,i_El,q E(Zland Eln (Z1=0N,WhereE1=Aand (Zl=0N

eu eu

1 0.4,0.6,0.8

¢ in (P,‘[N )suchthat p 001

eu,

Theorem 5.8: Let (P, T, ) be any NeuTS . Then (P, T, ) 1S Neuoc — T2 space if (P, T, ) is both Neugsa — T2

eu, eu, eu,

space and Neugsot* — T, space.
2

Proof: Given (P, T, ) is Neugsa - T2 space , then for each pair of distinct Neu — pts pt'i,f and qt,i‘f in P

eu,

= there exists Neugsoc* — 0S Fand € in (P, T,

(P, T,

. € (¢ and EN¢€ =0 _ = then there exists N a — 0S FE and ¢ in (P,T such that p =~ €E ,
i,f N eu Neu t,i,f

eu

) such that pt'[’fEE 24, € ¢ and En¢ = 0, - Given

t,

eu, eu

) is Neugsa* — T, space , then there exists N _—0S E and € in (P, T, such that P, , €E ,
) o,

f

eu, eu,

q

t,

q

s € ¢ and EN¢ = ONeu > (P, TNeu) isN_a —T, space.

Theorem 5.9: A Neu — subspace (Q, o, ) ofa Neugsa - T2 space (P, T, ) is Neugsa - T2 space .

eu, eu,

Proof: Let Peir> iy be any two distinct Neu — pts in Q . Then Peiso s be any two distinct

Neu — pts in P . Given (P, TNW) is Neugsa — T2 space , then there exists Neugsa — 0S Eand € in (P, TNeu)

such that pm,fEE 4y € Cand EN¢ = ON . Given pt,i’fEQnE =F, qt’i’feQn(Z = Cand EN¢ = ON

eu eu

t,

, where E and € are Neugsot — 0Sin (Q , GNeu) . Hence , (Q, GNeu) is Neugsot - T2 space .

Theorem 5.10: Every Neugsoc* -T , space is Neugsoc* -T , space,, but not conversely .
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T
N

eu,

Proof: Let (P, ) be any NeuTS in (P, Ty ) . Given (P, Ty ) is Neugsa* - T2 space , then for each pair of

eu,

distinct Neu — pts Peis and q, i P = there exists Neugsot — 0S F and € in (P, T, ) such that

eu,

pt'i‘fEE 4, fEQ and EN¢ = 0, = there exists N_gsa — 0S Eand € in (P, T, ) such that pt'i'fEE,

eu eu,

qt‘i’f(,i_E and Py ¢¢.q

i f EC > (P,TN

) is Neugsa - T1 space .

eu,

Example 5.11: Let P ={p, q} and T, = {ON , 1N ,A} s where A=

eu

{{p, (0.2, 0.3, 0.7)), (q, (0.4, 0.5, 0.6))} isaNeuTS on (P, T, ).Let Po203.07° 903,04, 07 be any two

eu,

distinct Neu — pts in P . Then there exist Neugsoc* —0S F and € in (P, T ) such that p
30 and 20 ,

02,03, 0.7EE ’

€q¢ , where E= A and

q0.3 ,04,0.7 pO.Z ,0.3,0.7 q0.3 ,0.4,0.7

¢ ={p, (0.3,0.6, 0.6)), (g, (0.3, 0.4, 0.7))} = (P,TN ) is Neugsa* — T1 space . But (P,TN )is not

eu, eu,

Neugsoc* - T2 space , because there exists Neugsoc* — 0S Eand € in (P, T, ) such that p 0 EER ,

2,03,0.7
€ ¢ and Eﬂ(Z;tON

eu

q0.3 ,04,0.7

6. Neutrosophic gsa* - T3 Space

Definition 6.1: A NeuTS (P, T ) is said to be Neugsa* — regular space if for any Neugsa* — CSEin (P, Ty )

and forany N — pts s in P such that pt‘mﬁE , then there exists N gsa. — 0S (Zl and (Z2 in (P, TNeu)
such thatp /€ ¢ EcC and ¢ N¢ =0, .

eu

Definition 6.2: A NeuTS (P, T, ) is said to be Neugsa* - T3 space if it is both Neugsa* — regular space and

eu,

Neugsa - T1 space .

Example 6.3: Let P ={p, q} and T, = {ON , 1N ,A} ,  where A=

eu

{(p, (0.5, 0.3, 0.8)), (q, (0.6, 0.4, 0.9))} is a NeuTS on (P,TNeu) . Let Py o1 be any Neu — ptsin P

and B = {{(p, (0.5, 0.4, 0.6)), {q, (0.7, 0.6, 0.4))} be Neugsa* — CSin (P, T, ) such that Py o 1$E .

€¢ .EcC and € NC = ONe’

Then there exist Neugsoc - 0S (Z1 and QZ in (P, TNeu) such that Py o1 )

where (Z1 = ON and (Z2 = {(p, (0.6, 0.5, 0.4)), (g, (0.8, 0.7, 0.3))} = (P, T, ) is Neugsa* — regular

space —(1) . Also , be another Neu — pts in P . Then Py o1 eq ¢ (Z1 and

let
yg,07,03 1 908,07,03

pO,O,leQZ ’ q0.8,0.7,0.3 € (ZZ = (P'TN

eu,

) is Neugsa* — T1 space —(2) . From (1) and (2) , (P, T, ) is

Neugsa - T3 space .
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Theorem 6.4: Every Neu -T 5 Space is Neugsa* -T 5 Space, but not conversely .

Proof: Let (P, T, ) be any NeuTS in (P, ‘ENW) . Given (P, T, ) 1S Neu —-T , Space, then it is both Neu — regular

eu, eu,

space and Neu — T1 space . Given (P, T, | is Neu — regular space , then for any Neu — pts P, ;i P and

eu,

any N, — CS E in (P, INM) such that pt‘i’f(,i_E = there exist N, — 0S ¢ and (Z2 in (P,T, ) such that

eu,

Pis € (Z1 , EQ(ZZ and (Z1 n (Z2 =0, = forany Neugsot* — CSEin (P,TN ) such that pt,i‘feE , then there

eu eu,

exists N gsa — 0S ¢ and ¢ in (P, TNeu) such that P, ;€ ¢ B¢ and € Nn¢€ =0, =[P, TNeu) is

eu

Neugsa — regular space —(1) . Also , Since (P, TNeu) is Neu - T1 space , then (P, TN“) is Neugsa — T1 space

eu,

—(2) (By theorem 4.3) . From (1) and (2) , (P, T, ) is Neugsoc* - T3 space .

Example 6.5: Let P ={p, q} and T, = {ON ) 1N ,A} , where A=
{(p, (0.3, 0.2, 0.8)), {(q, (0.5, 0.4, 0.6))}is a NeuTS on (P, T, ) . Let Py o 1be any Neu — ptsin P and
E = {(p, (0.4, 0.5, 0.3)), {(q, (0.4, 0.3, 0.2))} be Neugsa* — CSin (P,TN ) such that Py o 1$E . Then

there exist Neugsa — 0S Ql and (Zz in (P, T, ) such that p € (Z1 , E§¢2 and (Z1 N (Z2 = ONeu , where

0,0,1

eu,

(Z1 = ON and (ZZ = {(p, (0.5, 0.6, 0.2)), (q, (0.6, 0.4, 0.1))} = (P, Ty ) is Neugsa* — regular space

- @ . Also, let q, be another N — pts in P . Then there exists Py o1 € ¢ q, ¢ ¢ and

.6,0.4,0.1

€ (ZZ = (P,TN

.6,0.4,0.1

p0,0,l ¢ (ZZ' q0.6,0.4,0.1

eu,

) is Neugsa* — T1 space = (2) . From (1) and (2) , (P, T, ) is

eu

Neugsa - T3 space . But (P, ‘ENW) 1s not N — T3 space . Let ¢ =

{{p, (0.2, 0.1, 0.9)), (q, (0.4, 0.3, 0.7))} be N, —CS in (P, T, ) such that Py o 1$(Z . Then there exist

eu,

Neu - 0S El and Ez in (P, TN“) such that Py o1 € El R ¢EE2 and E1 N EZ = ONW , where E1 = ONW and Ez

={(p, (0.3, 0.2, 0.8)), {(q, (0.5, 0.4, 0.6))} = (P, T, ) is Neugsa* — regular space —»(3) . Also , there

exist EFR ¢ E and Pyoq ¥ E , Qo6 04 01 F E, = (P'TNW) is not N gsa —T,

1’ q0.6, 0.4,0.1 2

space »(4) . From (3) and (4) , (P, T, ) is not Neu - T3 space .

p0,0,l

Theorem 6.6: Let (P, T, ) be any NeuTS. Then (P, T, ) is Neu - T3 space if (P, T, ) is both Neugsoc - T3

eu, eu, eu,

space and Neugsa* — T, space.
2
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Proof: Given (P, TNeu) is Neugsa - T3 space , then for any Neu — pts P, n P and any Neugstx — CSE

in (P, T
N

P ;€ ¢, Bs¢ and € N¢ =0, .Given|PT, ) is Neugsa* - T% space , then for any N, — CSEin

eu eu
Pt
( ' N

(Z1 n (Z2 = ON = (P,TN

eu

) such that pt‘i'feE . Now , there exists Neugsoc* - 0S (Z1 and (ZZ in (P, T, ) such that

eu, eu,

) such that pm,fGEE = there exists Neu - 0S (21 and Zz in|P, T, ) such that pm,,f € ¢1‘ EQ(ZZ and

eu, eu,

) is Neu — regular space —(1) . Also , since (P, T, ) is both Neugsot* - T1 space and

eu, eu,

Neugsa* — T, space , then (P, T, is Neu - T1 space —(2) (By theorem 4.5). From (1) and (2) , (P, T, is
2 eu, eu,

Neu - T3 space .

Theorem 6.7: A Neu — subspace (Q, o, ) ofa Neugsa - T3 space (P, TNeu) is Neugsa - T3 space .

eu,

eu,

Proof: By theorem 4.10 , A Neu — subspace (Q, o, ) of a Neugsa - T1 space (P, TNeu) 1S Neugsoc - T1

space —>(1) . Let pt'i'fbe any N — pts in Q and E be any Neugsa* — CSin (Q, o, ) such that Pis g E.

eu,

Then E=QnE¢ for some Neugscx* —CS ¢ in (P, T, ) such that P, . feEQn(Z = ¢ . Given (P, T, ) is

eu,

N, gsa =T, space, then there exists N gsa — 0S (Z1 and (Z2 in (P, T, ) such that iy € (Z1 , (ZS(Zzand

eu,

¢n¢ =0, .Take B = QN¢ and E, = QNn¢, ,thenE andE are N gsa — OS in (Q, o,

1 ) such that

eu eu,

P s€ E ,BESE and E NE,S¢ Nn¢ =0 = (Q, GNeu) is Neugsa* — regular space —(2) . From (1)

eu

and (), (Q, GNW) is N gsa —T_space.
Theorem 6.8: Every Neugsa - T3 space 1s Neugsa - T2 space .

Proof: Let (P, Ty ) be any NeuTS n (P, TNeu) . Given (P, TNeu) is Neugsa - T3 space , then for each pair of

eu,

distinct Neu — pts Py and q ., in P and for any Neugsot — CS Bin (P, T, ) such that pt'i'fGEE = there

eu,

t’i’fe Ql 4, ¢ Ql and

eu

exists Neugsa - 0S ¢, and (ZZ in (P, TNeu) such that E§¢2 , ¢1 n (ZZ = ON , P

0

P % 4, € (Z2 = there exists Neugsa - 0S (Zl and (Z2 in P,TN such that Py eEC

eu,

1°

q

t’i’fE (Zzand (Z1 N (ZZ = ON = (P,TN

eu

) is Neugsoc - T2 space .

eu,
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