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1. Introduction

The notion of fuzzy set (F'S) and its logic are investigated and discussed by Zadeh [12].
Next, Chang [3] studied the conception of fuzzy topological space (FT'S). After that, Atanas-
sav [8] investigated the intuitionistic fuzzy set (IFS) in 1986. Neutrosophy has extend the
grounds for a total family of new mathematical estimations. It is one of the non-classical
sets, like fuzzy, nano, soft, permutation sets and so on, see ([17]-[39]). The neutrosophic set
(NS) was presented by Smarandache[6]and expounded, (NS) is a popularization of (IFS)
in intuitionistic fuzzy topological space (IFTS) by coker [4]. In 2012 [1], the conception
of neutrosophic topological space (NT'S) is presented. Further the fundamental sets like
semi/pre/a-open sets are presented in neutrosophic topological spaces (NT'Ss), see ([13]-[16]).
The neutrosophic closed sets (NC'Ss) and neutrosophic continuous functions (NCF's) were
presented by Salama et al.[2] in 2014. Arokiarani et al.[7] presented the neutrosophic a-closed
set (NaCS) in (NT'Ss). The concepts of d-closure are auxiliary tools in standard topology in
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the study of H-closed spaces. Damodharan et al.[9,10] presente the idea of Ny -closure and N
-Interior in (NT'Ss). Further, Ns -continuous and Neutrosophic almost continuous in (NT'Ss)
were presented and established some of their related attributes. Recently Damodharan and
Vigneshwaran [11] presented the conception of Nj«gq-closed sets in (NT'Ss)and studied some
of its characteristics. In 2020, some applications of (NS) are applied by Abdel-Basset and
others, see ([40]) In this work, we presented the Nj«gq-continuous functions and N« gq-
irresolute functions in (NT'Ss). Furthermore, the conceptions of N+, —homeomorphism and

Ns+goc-homeomorphism are presented and investigate their characteristics.

2. Preliminaries

In this section, we mention some pertinent basic preliminaries about neutrosophic sets

(NSs)and its operations.

2.1. Definition [1]

Assume S is a non-empty fixed set. A neutrosophic set (N.S) P is an object having the
form:
P = {(s, i (P (5)),0i (P (5)) , Vnm (P (s))) Vs € S}, where pi,, (P (s)) represents the degree of
membership, o; (P (s)) represents the degree of indeterminacy and v, (P (s)) represents the

degree of nonmembership Vs € S to P.

2.2. Remark [1]

A (NS) P ={{(s, um (P(8)),0i (P (3)),Vnm (P (s))) Vs € S} can be identified to an ordered
triple (im (P (s)),0; (P (8)), Vnm (P (s))) in|70,17[on S.

2.3. Definition [1]

In (NT'S) We have:

Oy may is defined as Vs € S 1x may be defined as Vs € S

On = (s,0,0,1) 1y = (s,1,0,0)
Oy = (s,0,1,1) 1y = (s,1,0,1)
On = (s,0,1,0) 1y = (s,1,1,0)
On = (s,0,0,0) 1y = (s,1,1,1)

Ns+ga-Continuous and Irresolute Functions in Neutrosophic Topological Spacese



Neutrosophic Sets and Systems,Vol. 38,2020 A

2.4. Definition [1]

Assume P is (NS) of the form:
P = {(s, ttm (P (5)),0i (P (5)), Vnm (P (s))) Vs € S}, Then the complement of P [P¢] may be
defined as
P ={(8,vam (P (5)),0i (P (s)) , tm (P (5))) Vs € S}

2.5. Definition [1]

Assume P and Q are two (NSs)of the form,
P = {(s, ptm (P (8)) ,0i (P (8)) , Vnm (P (5))) Vs € S} and
Q = {(s,1m (Q(5)),0: (Q(5)) , ¥um (Q (5))) Vs € S}. Then,
(1) Subsets P C () may be defined as follows
PCQ pin (P(5)) < 11m (Q()) 01 (P(5)) 2 0 (Q () viom (P (5)) = vhm (Q(5))
(2) Subsets P=Q < PC Qand Q C P
(3) Union of subsets P U @ may be defined as follows
PUQ = {s,maz {pm (P (s), pm (Q (5)))} ,min{oi (P (s)),0i (Q(s))},
min {Vnm (P (s)) , vam (Q (s))} Vs € S},
(4) Intersection of subsets P N @ may be defined as follows
PAQ = {s,min {jim (P(3) i (Q(5)))} ,maz {01 (P ()) 01 (@ (5))}
maz v (P () v (Q ()} Vs € S},

2.6. Proposition [9]

For any two (NSs) P and Q the following condition holds
) (PNQ) = PPUQE,
ii): (PUQ) = P°NQ°,

2.7. Definition [1]
A neutrosophic topology (NT) on a non-empty set S is a family 7 of neutrosophic subsets
in S satisfying the following axioms:
i): Oy, 1y €7,
ii): G1 NGy € 71 for any G1,Ga € T,
iii): UG; e TV{G;:ie J}CT

Then the pair (S, 7) is named a neutroscopic topological space(NT'S).

2.8. Definition [1]

Assume P is a (NS) in a (NTS) (S,7). Then
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i): Nint (P) = |J{Q/Qis a neutrosophic open set (NOS) in (s,7) andQ C P} is named
the neutrosophic interior of P;
ii): Ncl (P) = ({Q/Qis a neutrosophic closed set (NCS)in (s, 7)and@ D P} is named

the neutrosophic closure of P;

2.9. Definition [7]
A subset A of (S, 7) is named
i): neutrosophic semi-open set (NSOS)if P C Ncl(Nint(P)).
ii): neutrosophic pre-open set (NPOS)if P C Nint(Ncl(P)).
iii): neutrosophic semi-preopenset (NSPOS)if P C Ncl(Nint(Ncl(P))).
iv): neutrosophic a-open set (NaOS)if P C Nint(Ncl(Nint(P))).
v): neutrosophic regular open set (NROS)if P = Nint(Ncl(P)).
The complement of a (NSOS) (resp. (NPOS), (NSPOS), (NaOS), (NROS)) set is named
(NSCS) (resp. (NPCS), (NSPCS), (NaCS, (NRCS)).

2.10. Definition [9]

Assume a, 5, € [0,1] and a4+ S+ X < 3. A neutrosophic point 5(a,8,\)0f S is a neutrosophic
point (N P) of S which is clarified by

(o, B,\) when y = s,
Spn W) = { (0,0,1) when y # s.
Here, S is named the support of s, g ) and «, 3 and A, respectively. A (NP) s, 3) is
named belong to a (NS)
P = (i (P (5)),0: (P (5)),vnm (P (s))) in S, denoted by s(q5) € P if @ < i (P (5)),8 >
0; (P (s)) and A > vy, (P (s)) Clearly a (NP) can be represented by an ordered triple of (NP)

as follows : s(4,3)) = (Sa, 58, 5))-

2.11. Definition [9]

Assume (S,7) is a (NT'S). Assume P is a (NS) and Assume s, 3 is a (NP). s,
is named neutrosophic quasi coincident with P [denoted by s, xqP] if a + pum(P(s)) >
;84 0i(P(s)) <1and A+ vy (P(s)) < 1.

2.12. Definition [9]

Assume P and Q are two (NSs). P is named neutrosophic quasi coincident with Q [denoted
by PqQJ if pm (P(s)) +pm(Q(s)) > 1;04(P(s)) +0i(Q(s)) < 1 and vpm(P(s)) +vnm(Q(s)) < 1.
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2.13. Definition [9]

Assume (S,7) is an (NT'S). An (NP) s(,,) is named an neutroscopic d-cluster point of
an (NS) P if AgP for each neutrosophic regular open g-neighborhood A of s, 3 1). The set of
all neutroscopic é-cluster points of P is named the neutrosophic d-closure of Pand denoted by
Necls (P). An (NS) P is named an Nj-closed set (Ns-CS) if P = Ncls (P). The complement
of an (Ns-CS) is named an Ns-open set (N5-OS).

3. Nj:go-continuous functions

Here, some new conceptions are given by the authors.

3.1. Definition

Amap T : (S,7) — (Y, 0) is named a Neutrosophic delta star generalized alpha-continuous
map (briefly Ng«go-CM) if T71(K) is Ng+go-CS in (S, 7) for any (NCS) in (Y, 0).

3.2. Theorem

Any Ns«go-CM is Nyg-CM.(resp Nag-CM, Nygp-CM, Ng,-CM). Also converse part is not
true as shown through the following examples.

Proof. Assume K is a (NCS) in (Y,0). Since T is Ng+go-CM. T71(K) is Ng+40-CS in (5, 7).
Since any Ns=goCS is Ngs-CS (resp Nag-CS, Nggp-CS, Ngy,,-CS), therefore T-YK) is Nys-CS
(resp Nag-CS, Ngsp-CS, Ngp-CS) in (S, 7). Hence T is Nge-CM.(resp Nag-CM, Nygp-CM,
N,p-CM).

3.3. example

Assume S = {p,q,r}. Define the (NSs)D;, Dy, D3, D4 and G1, G2, G3, G4 as follows:

D1 =((g3 95 02)  (d3: 020 52) » (073 05 0))
Dy = (¢ % 55) + (5 010 51) » (o5 050 02))
D = ((¢2: 55 55) » (03 020 02) » (352 0% 02))
Da = ((d3: 550 02) (o5 010 51) » (¢35 05 05))
and G1 = (7 o5 92) » (5 010 51) » (5630 02))
G2 = (37020 02) (03 02 02) » (071 05 0))
s = (¢ o' 02) - (350 020 02) (5050 02))
G1= (03 02 02) » (05 01 0) » (310 05 06))

Then the families 7 = {On, 15, D1, D2, D3, D4} and £ = {On, 1n,G1, G2, G3, G4} are neutro-
sophic topologies (NTs) on S. Thus, (5,7) and (5,¢) are (NTSs). Define T : (S,7) — (S,€)
as T (p) =p,T(q) = q,T (r) =r. Then T is Ng-CM but not Ns«o-CM. Hence in (S, 7),
Ns-ga-CS is (1 050 05) » (05 052 05) + (a0 01 5.3)) and
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NywrCS is (5 o ) » (5 s ) » (. s ) Here 1 (G5) is Nys-CS but not Ny -
CS.

3.4. example

Assume S = {p, q,r}. Define the (NSs)D1, Do, D3, D4 and Hy, Hy, Hs, Hy as follows:
(o

5030 02) (030 00 0))
Then the families 7 = {On, 15, D1, D2, D3, D4} and & = {On, 1y, Hyi, Ho, H3, Hy} are (NTs)

on S. Thus, (S,7) and (S,v¢) are (NTSs). Define T': (S,7) — (S,¢) as T (p) = p,T (¢) =
¢, T (r) =7. Then T is Nag-CM but not Ns«g,-CM. Hence in (S, 7),

(=]
[\
=]

5) 0 (33002 03) » (84, 0560 06))
Dy = (¢ 5> 05) » (o5 047 04) » (85 050 02))
Ds = (¢4 o5 05) » (d3 057 02) » (F5> 057 02))
Dy = (5 55> 93) > (05 04> 01) - (F> 557 06))
and Hy = ((¢5 o5 53) » (2> 05 93) » (05 09> 02))
Hy = ((¢%: %5 05) » (35> 027 02) + (85 050 05))
Hs = (5 95 03) » (1, 037 03) » (35 057 05))
Hy = (1,05 55) » (83> 057 02) » (63 047 0-

T

Ni+ga-CS is (o1 05+ 05) » (0557 05> 05) + (02> 04+ 03)) and
Nog-CS is <(0’%3,0%’5,07%5 ,((%,0%’3,0% ,(0’%3,0%’3,07’? > Here T (HY) is Nuag-CS but not

3.5. example

Assume Y = {u,v,w}. Define the (NSs)Fy, Fy, F3, Fy and I3, Is, I3, I as follows:

I = (03 0% 02) (0101 01) » (075 05 08))
Fy = (¢ o%5:05) + (0% 01 02) » (F10 010 03))
Fs = ((¢1: 050 05) + (0101 0) » (3710 01 03))
Fi= (03 0% 02) (05 01 01) » (d1: 05 08))
and I = (¢, 0%+ 0%5) » (357 060 06) (22 055 93))
L= (¢35 93) » (50 90 0) » (T 05 06))
I = (3 05 06) - (o5 00 0a) - (@050 03))
I = (31050 03) + (952 062 06) » (071 05> 06))

Then the families ¥ = {On, 1, F1, Fa, F3, F4} and ¢ = {On, 1y, [1, I, I3, 14} are (NTs) on Y.
Thus, (Y,9) and (Y, () are (NTSs). Define g : (Y,9) — (Y, () as g (u) = u,g (v) = v, g (w) = w.
Then g is Ngp-CM but not Nj«4o-CM. Hence in (Y,99),

Ni+ga-CS is (97, 55 55) » (3% 55> 05) » (37 040 03) ) and

. .3
. 71 .
Ny C8 is (&5 o5 ) (B o5 5) (50 > ) Here g7 (15) is Ngp=CS but mot Ny -
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3.6. example

,Fy, F3, Fy and Jq, Js, J3, J4 as follows:

Jo = (¢ ) (&5 050 52) » (63 550 05))
I3 = (%, 04 04) » (5 047 03) (T2 05 05))
J4:<(ol’0q6aor5) (%’oqaaor2) (0?4’0%17&»

Then the families ¥ = {On, 1y, F1, Fo, F3, Fy} and ¢ = {On, 1y, J1, J2, J3, J4} are (NTs) on Y.

Thus, (Y,9) and (Y, ¢) are (NTSs). Define g : (Y,9) = (Y,¢) as g (u) = u,g (v) = w, g (w) =

v. Then g is Nygp-C but not Ng«g-C. Hence in (Y, 9),

Ns-ga-CS is (1 050 95) » (@5 050 05) + (o1 01 03)) and
Ngsp-CS is (& 5% 05) > (& 09 09) » (5554 53))-  Here g1 (J§) is Nggp-CS but not

Ny ga-CS.

3.7. Theorem

The composition of two Ng«gq-CMs is also a N«gq-CM. Proof. Assume T": (S,7) — (Y, 0)
and g : (Y,0) — (Z,7n) are two N«go-CMs. Assume [ is a NCS in (Z, 7). Since g is a Ns«ga-
CM, g7 (I) is Ns+go-CS in (Y,0). Since any Ns+;o-CS is NCS, g~ (1) is NCSSin(Y,0).
Since T is a Ny+go-CM, T~ (g7 (1)) = goT (I) is Ns+go-CS in (S, 7), therefore goT is also
N+ ga-CM.

4. Ns+go-Irresolute functions

Here, some new conceptions are given by the authors.

4.1. Definition

A map T : (S,7) — (Y, 0) is named a Neutrosophic delta star generalized alpha-Irresolute
map (briefly Ng«go-IMM) if T71(K) is Ng«goq-CS in (S, 7) for any Ngs«;0-CS in (Y, 0).

4.2. Theorem

Assume T': (S,7) — (Y,0) and g : (Y,0) — (Z,n) are any two functions, then
(i) goT : (S,7) — (Z,n) is Ns+go-CM if g is N-CM and T is Ns=go-CM.

(ii) goT : (S,7) — (Z,n) is Ns+go-IM if both g and T' Ng«ga-IM.

(iii) goT : (S,7) — (Z,n) is Ns+ga-CM if g is Ns=go-CM and T is Nexygq-IM.

, T
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I.‘

Proof.

(i) Assume K is a(NCS) in (Z,n). Since g is N-CM, ¢! (K) is NCS in (Y,0). Since
T is Ngego-CM, T~ (g7 (K)) = (90T) ™" (K) is Ny-go-CS in (S, 7), Therefore goT is
N+ ga-CM.

(ii) Assume K is a Ngsgo-CS in (Z,7n). Since g is Nyrsga-IM, 71 (K) is Ns+go-CS in (Y, 0).
Since T is Nyrsgo-IM, T71 (g7 (K)) = (goT) ™ (K) is Ns+ga-CS in (S, 7), Therefore
goT' is N+ yga-IM.

(iii) Assume K is a(NCS) in (Z,n). Since g is Ns+go-CM, ¢! (K) is Ns+yo-CS in (Y, 0).
Since T is Nyrygo-IM, T71 (g7 (K)) = (goT) M (K) is Ns+ga-CS in (S, 7), Therefore
goT' is N« go-CM.

4.3. Theorem

Assume T : (S,7) — (Y,0) is Nsego-CM (Nygs-CM, Noy-CM, Ny-CM). If (S,7) is an
NMT%*ga—space (NEZT% -space, N, rs+-space, Nyrx-space) then T is contiuous.

Proof. Assume K is a(NCS) of (Y,0). Since T is Ns+go-CM (Ngs-CM, Nypyg-CM, Ng-CM),
then 771 (K) is Ny ga-CS (Ngs-CS, Nag-CS, Nyg-CS) in (S, 7). Since (S, 7) is N, s13* ga-Space
(NEZT%—space, N, 1x+-space, Nyrs-space), then T~1(K) is Ns-CS in (S, 7). AnyZN(;—CS is
(NCS) in (S, 7). Therefore T is continuous.

4.4. Theorem

Assume T': (S,7) — (Y, 0) is a surjective, Nxgo-IM and Ns-CM. Then T'(A) is N go-CS
of (Y, 0) for any Ns«go-CS A of (S, 7).

Proof. Assume A is a Ng+go-CS of (S,7). Assume U is a N«yo-OS of (Y,0). such
that T (A) C U. Since T is surjective and Neygo-IM, T (U) is N«go-OS in (S,7). Since
A C T7Y(U) and A is Ng+go-CS of (S,7), Necls(A) € T7H(U). Then T [Ncls(A)] C
T[T ' (U)] = U, since T is N5-CS, T [Ncls(A)] = Necls[T [Ncls (A)]].  This implies
Nels [T (A)] € Ncls [T [Ncels (A)]] =T [Nels (A)] C U, Therefore T'(A) is a Ngq-CS of (Y, 0)

4.5. Theorem

Assume T': (S,7) — (Y, 0) is a surjective, Ni«go-IM and Ns-CM. If (S, 7) is an N_ 15+ ga-
space, then (Y, o) is also an N, 55+ ga~Space. !

Proof. Assume A is a N(;*ga—éls of (Y,0). Since T is Ns»yga-IM, T-1(A) is N+ ga-CS in
(S,7). Since (S, 7) is N_,;5+ga-Space, T71(A) is Ns-CS of (S,7). Since T is Ns-CM and
surjective, T [T~! (A)] = A is Ns-CS in (Y, o). Thus A is Ns-CS in (Y, o), Therefore (Y, o) is

an NaéTg*ga—space.
1
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5. Ns+go-Homeomorphism

Here, some new conceptions are given by the authors.
5.1. Definition

A map T : (S,7) — (Y,0) is named a neutrosophic delta star generalized alpha-
homeomorphism (briefly Nj-gq-H) if T is bijective, Ns«go-CM and Ng«zo-OM.
5.2. Theorem

Any Ns»go-H is Ngs-H.

Proof. Let f: (X,7) — (Y, 0) be Nj«4o-H then f is bijective, Ns=4o-continuous and N« gq-
OM. Let V be N-CS in (Y,0), then f~! (V) is Ns+yo-CS in (X,7). Since every Ng«z0-CS
is Nys-CS, then f=1 (V) is Nys-CS in (X, 7), Therefore f is Nys-continuous. Let U be N-OS
in (X, 7), then f(U) is Ns+gq-OS in (Y,0). Since every Ns=40-OS is Nyge-OS, then f(U) is
Ngs-OS in (Y, o), Therefore f is Nys-OM. Hence f is Ng,-H.

5.3. example
Assume S = {p, q,r}. Define the (NSs)D;, D2, D3, D4 and G1, G2, G3, Gy as follows:

Go = (5 02 02) (50 02 02) - (2 %5 06))
Gs = (7> 01 0) » (350 020 02) + (5 020 52))
Ga={(F5 02:02) (5 01 01) » (10 50 06))
Then the families 7 = {0N,1N,D1’D2,D37D4} and &£ = {0]\[,1]\[,G1,G2,G3,G4} are (NTS)

on S. Thus, (S,7) and (S,&) are (NTSs). Define T : (S,7) — (5,&) as T'(p) = p,T (q) =
¢, T (r) =7r. Then T is Ngs-H but not Ns«g-H. Hence in (5, 7),

Niga-CS is (7. 0% 05) » (o5 05+ 05) » (02 0'3- 5.3) ) and

. Here T71 (GY) is Nys-CS but not Ngsgo-

bz

»

1

w2

—

w0
7~
—~
o
gl
o
Gl
o
)
~ O
—~
o
gl
o
Gl
o
)
~ O
—~
o
=
o
Sl
o

<
=l
~ O
~ W

No+ga-0S is (%, 54 93) > (05> 05 05) » (¢ 957 05)) and
Nys-08 is <(l &, &) , (0%, %, &) , (0%, %, &» is Ngs-OS but not Nj«go-OS.
5.4. Theorem

For any bijective map T : (S,7) — (Y, 0) the following statement are equivalent.
(i) T71: (Y, 7) — (S,0) is Ngrgoa-CM.

(ii) T is an Ns=go-OM.

(iii) T is an N«go-CM.
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Proof.

(i) = (i4) Assume U is an (NOS)in (S,7), then S-U is (NCS) in (S, 7) Since T71 is Ng+go-CM,
then (T~1) " (U) is Nyvga-CS in (Y,0). that is T (S — U) is Ns+go-CS in (Y, 0), that
is Y-T'(U) is Ns=¢o-CS in (Y, o). This implies that T (U) is Ns=¢o-OS in (Y, o). Thus
T is Ng-go-OM.

(i1) = (4i1) Assume F is an (NCS) in (S,7), then S-F is N-OS in (S, 7). Since T is Nggq-OM,
then T'(S — F) is Ns+go-OS in (Y,0). That is Y-T' (F) is Ns«4q-OS in (Y,0). This
implies that T' (F) is Ns«4o-CS in (Y, 0). hence T is N«gq-CM.

(i73) = (i) Assume K is an (NCS) in (S, 7), Since T is Ng«go-CM, then T (K) is Ns«4o-CS in
(Y,0). That is [T7!]7! (K) is Ng«go-CS in (Y, o). hence T7! is Ngsgo-CM.

5.5. Theorem

Assume T : (S,7) — (Y, 0) is bijective and Ns+4o-CM. then the following statement are
equivalent.
(i) T is an Ng«go-OM.
(i) T is an Ns=go-H.
(iii) T is an Ng«go-CM.
Proof.
(¢) = (#4) Assume T is an Nj«4o-OM. Since T is bijective and N=go-CM, T is Nj«g4q-H.
(i1) = (4i1) Assume T is an N«go-H. Then T is Ns«4o-OM. If F is (NCS) in S, then T' (S — F) is
Ns+ga-OS in (Y, o). That is Y-T'(F) is Ns«4q-OS in (Y, o). This implies that 7' (F') is
Ns+ga-CS in (Y, 0). hence T is Ng=gq-CM.
(i13) = (i) Assume U is an (NOS) in (S, 7), Then S-U is (NCS) in (S, 7). Since T is Ngo-CS,
then T'(S — U) is Ns+go-CS in (Y, 0). That is Y — T (U) is Ns+go-CS in (Y, o). Hence
T (U) is Ns+go-OS in (Y, 0).

5.6. Theorem

The composition of two Ng«yo-Hs is also a Ng«gq-H.

Proof. Assume 7' : (S,7) — (Y,0) and g : (Y,0) — (Z,n) are two Nj«go-CM. Assume U
is a (NCS) in (Z,n). Since g is a Ng+go-CM, g7 (U) is Ng+4o-CS in (Y,0). Since any Ngsga-
CSis (NCS), g7t (U) is (NCS) in (Y,0). Since T is a Nygo-CM, T (g7 (U)) = goT (U)
is Ng+go-CS in (S, 7), therefore goT is also Nj«gq-CM.

Assume A is a (NCS) in (S, 7) then S-A is a (NOS)in (S,7). Since T is N«4o-H, then
T(S—A)is a Nsgo-OS in (Y, 0), implies T (A) is N+go-CS in (Y, o). Since any Ns«4-CS is
(NCS), then T (A) is (NCS) in (Y,0), then Y — T (A) is N-OS in (Y, ). Since g is N«go-H.
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g(Y =T (A))is Ns=go-OS in (Z,n), implies g (T (A)) = goT (A) is Ns«4o-CS in (Z,n) therefore
goT' is Ng«go-CM and Ng+4o-OM, implies goT' is N« gq-H.

5.7. Definition

A map T : (S,7) — (Y, 0) is named Ny+goc-H if T is bijective, T and T~1 are N«.gq-IM.

5.8. Theorem

The composition of two Ns«gqc-Hs is also a N« gqc-H.

Proof. Assume T : (S,7) — (Y,0) and g : (Y,0) — (Z,n) are two Ns=goc-Hs. Assume

U is a Ns«go-CS in (Z,n). Since g is a Ng«gq-IM, g L (U) is Ns+go-CS in (Y,0). Since U
is Nyesga-IM, T71 (g7 (U)) is Ng=go-CS in (S, 7). that is (goT) ™ (T) is Ns+go-CS in (S, 7),
therefore goT : (Y,0) — (Z,7n) is Ns=go-IM.
Assume G is a Ng+o-CS in (S, 7), since T~ is a Ny gq-IM, (T‘l)_1 (G) is Ns+go-CS in (Y, 0),
that is T (G) is Ng+4o-CS in (Y,0). Since g71 is Ngsyga-IM, (g—l)‘1 (T (G)) is Ns+4o-CS in
(Z,n), that is g (T'(GQ)) is Ns=¢a-CS in (Z,n), therefore (goT) (G) is Ns=¢o-CS in (Z,n). This
implies that ((goT)_1>71 (@) is a Ng-go-CS in (Z,7). This shows that (goT)™"' : (Y,0) —
(Z,m) is Ns=sga-IM. Hence (goT") is a Ns=gqc-H.

5.9. Theorem

Any Ns»go-H from a N s T%*ga~Space into another IV sT%* ga~Space is a homeomorphism

Proof. ! !

Assume T : (S,7) — (Y,0) is a Ns+go-H. Then T is bijective, Ns«go-OM and Ny« g4o-CM.
Assume U is an (NOS)in (S,7). Since T is Ns+3o-OM and since (Y, o) is N_;1s+ga-space,
T (U)is (NOS)in (Y, o). This implies that T is N-open map. Assume K is a (NC’SZ) in (Y,0),
since T'is Ni+go-CM and since (S, 7) is N_ ;15 ga-space, T~ (K) is (NCS) in (S, 7). Therefore

1

T is continuous. Hence T' is a homeomorphism.

5.10. Theorem

Assume (Y,0) is N, 12+ga-space. If T : (S,7) — (Y,0) and g : (Y,0) — (Z,n) are
Ni-go-H then (goT) is Ny ga-H.

Proof. Assume T : (S,7) — (Y,0) and g : (Y,0) — (Z,n) are two Ng+4o-H. Assume
U is an (NOS)in (S,7). Since T is Ns=go-OM, T (U) is Ns+go-OS in (Y, o). Since (Y,0)
is N_;rs+ga-space, T'(U) is N-OS in (Y,0). Also since g is Ng+go-OM, g (T (U)) is Ns+ga-
OS in (ZZ, n). Hence goT' is Ns«go-OM. Assume v is a (NCS) in (Z,n). Since g is Ns«gq-
CM and since (Y,0) is N, ;r3ga-space, g~ (V) is (NCS) in (Y,0). Since T is Ng-go-CM,

4
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T (g7t (V) = (goT) ™" (V) is Ngego-CS in (S, 7). That is (goT) is Ng-go-contnuous. Hence
goT') is Ng«gq-H.

5.11. Theorem

Any Nisgo-H from (N_;15+g0-S)into another (N _;7s+ga-S)is a Na+gac-H.

Proof. Assume T': (S, 7) Z—) (Y,0) is Ns=go-H. Assflme U be Nj«go-CSin (Y, ). Then U is
(NCS) in (Y,0). Since T is Ng+go-CM, T~ (U) is Ng+go-CS in (S, 7). Then T is a N+ go-IM.
Let K be N5« go-OS in (S,7). Then K is (NOS) in (S,7). Since T is Ns«40-OM, T (K) is
Ns«ga-OS in (Y, o). That is (T_l)_l (K) is Ng+go-OS in (Y,0) and hence T is Ny+ygo-IM.

Thus T' is Ng«gqc-H.

6. Conclusion

The notions of Ns»gq-continuous and Ns«gq-irresolute functions in (NTS) are given in this
work. Next, their characterizations and investigate their properties are analyzed. In future
work, we will use the soft sets theory to investigate new classes of neutrosophic soft maps and

then we can study these new classes of (NTS)in soft setting.
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