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1. Introduction

Zadeh [26] introduced the concept of fuzzy set theory by studying each element its
membership values. The fuzzy topological space is a topological space defined on fuzzy sets,
initiated by Chang [7]. Fuzzy supra topological spaces and their supra continuous mappings
were defined by Abd El-Monsef and Ramadan [2]. Jayaparthasarathy [11] derived some
contradicting examples of the statements of Abd El-Monsef and Ramadan [2] in fuzzy supra
topological spaces. In 1986, Atanassov [4] introduced an intuitionistic fuzzy set as a
generalization of the fuzzy set. Dogan Coker [9] extended the concept of fuzzy topological spaces
into intuitionistic fuzzy topological spaces. The concept of intuitionistic fuzzy supra topological
space was initiated by Turnal [19]. Florentin Smarandache [24] was the first one to develop the
neutrosophic set theory, which is the generalization of Atanassov’s intuitionistic fuzzy set theory.
Recently many researchers [1, 6, 10, 25] developed the applications of neutrosophic sets in various
fields such as artificial intelligence, biology, control systems, data analysis, economics, medical
diagnosis, probability, etc. Salama et al. [22] defined the neutrosophic crisp sets and neutrosophic

topological space.
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In 1963, Levine [16] introduced semi-open sets and semi-continuous functions in classical

topological spaces. Njastad [20] derived a classical topology using the &-open sets. Mashhour et

al. [17] investigated the properties of pre-open sets. Andrijevic [3] established the behavior of

B-open sets in classical topology. Mashhour et al. [18] introduced the concept of supra topological

spaces by removing one topological condition and they further defined the supra semi-open set

and supra semi-continuous function. Devi et al. [8] introduced the properties of &-open sets and

z-continuous functions in supra topological spaces. Supra topological pre-open sets and their

continuous functions are defined by Sayed [23]. Saeid Jafari et al. [21] investigated the properties

of supra F-open sets and their continuity. In 2016, Lellis Thivagar et al. [13, 14, 27] originated the

N-topological space with its own open sets. Apart from this, Lellis Thivagar et al. [15] introduced

N-neutrosophic topological spaces with several properties.

Motivation of the work: The neutrosophic supra topological space is a new space developed by
Jayaparthasarathy et al. [11]. In this area, some neutrosophic supra topological open sets, and

their continuous mappings are defined. Arockia Dasan et al. [5], and Jayaparthasarathy et al. [12]
further extended these neutrosophic supra topological spaces to N -neutrosophic supra
topological spaces. In N-neutrosophic supra topological spaces, some weak open sets with some
operators are only defined so far. Hence the motivation of this paper extends to define different

properties of continuous and open mappings by using N-neutrosophic supra topological open

sets as well as its weak open sets.

Organization of the paper: Section 2 of this paper presents some basic preliminaries of

neutrosophic fuzzy sets and N-neutrosophic supra topological spaces. Section 3 introduces

continuous mappings and open mappings using N-neutrosophic supra topological open sets. In

section 4, we define some weak forms of continuous and weak open mappings in N-neutrosophic

supra topological spaces, and the last section states summary and some of the future work in the

conclusion and future work of this paper.

2 Preliminary
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In this section, we discuss the basic definitions and properties of N-neutrosophic supra topological

spaces which are useful in the sequel.
Definition 2.1 [24] Let X be a non-empty set. A neutrosophic set A having the form
A={(xpy(x), g4(x) 1, (x)) 1 x € X}, where uu(x).04(x) and ¥ (x) €]70,1%[ represent the
degree of membership (namely u4(x)), the degree of indeterminacy (namely g4(x)) and the
degree of non-membership (namely ¥4 (x)) respectively of each x € X to the set A such that
0= u, (x) +o,(x) + v,(x) £ 3" for all xeX. For X. N(X¥) denotes the collection of all
neutrosophic sets of X.
Definition 2.2 [24] The following statements are true for neutrosophic sets A and B on X:

1. walx) = pslx), a,(x) € 05(x) and y.(x) = y5(x) forall x € X if and onlyif A S B

2. AC Band B S Aifand only if 4 = B.
3. AN B = {{x,min{u,(x), uz ()} minio, (x), 05 (x)} max{y, (x),y; (0D 1 x e X1

4. AV B = {{x, max{u,(x), uz (x)}, max{o, (x), o5 (x) J. min{y, (x), y5 (1 1) : x € X).

More generally, the intersection and the union of a collection of neutrosophic sets {4:L., , are
defined by  Niead = {(xmficalns, @} ficnfon, D hsupicalva @}ixexy and
Uieadi = {{x:ﬂfpim{hi{ﬂ}: sup; a0y L)}, iﬂﬁm{ni{ﬂ}}m € X}

Definition 2.3 [11] Let A.E be two neutrosophic sets of X, then the difference of 4 and & is a
neutrosophic set on X , defined
as  ANB={(xlp,x) —p; , laglx) —es(x)l ,  1—hylx) —yxh:ixe X
Clearly X* = X\ X = (x,0,01) = Pand &° =X \0=(x1,10) = X.

Notation 2.4 [11] Let X be a non-empty set. We consider the neutrosophic empty set as
¢ ={(x,0,0,1)% x € X} and the neutrosophic whole set as X = {(x,1,1,0): x € X},

Definition 2.5 [12] Let X be a non-empty set, Tn,".Tn," . Tn, " be N arbitrary neutrosophic
supra topologies defined on X. Then the collection Nt,," = [SeNX:5=UY 4, 4 € TEL.'} is
said to be a N-neutrosophic supra topology if it satisfies the following axioms:

1. X0 € Nz,,*

2. UR,S; e Nty *for alls; € N7y,

Then the N-neutrosophic supra topological space is the non-empty set X together with the
collection Nt,*,denoted by (X.N7,") and its elements are known as N7,"-open sets on X. A
neutrosophic subset A of X is said to be Nt,"-closed on X if ¥\ A is N1,,"-open on X. The set of
all N7,"-open sets on X and the set of all N7,,"-closed sets on X are respectively denoted by
Nz,"0(X)and Nt,"C(X).

Definition 2.6 [12] Let (¥, N7, ) be a N-neutrosophic supra topological space and 4 be a
neutrosophic set of X.Then

1. The Nz, "-interior of A is defined by inty; +(A) = U{G: GE Aand Gis f'h"’fﬂ'—open}.

2.The N1, -closure of 4 is defined by cly; +(A) =N{F:ACFand F is N1, -closed .
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Definition 2.7 [5] A neutrosophic set 4 of a N-neutrosophic supra topological space (X, Nt,") is
called
1. N-neutrosophic supra a-open setif A & iﬂtmﬂ-{cﬁmﬂ-{iﬂtmn-(ﬂ]]].

2. N-neutrosophic supra semi-open set if A S cly; -(inty; -(4))
3. N -neutrosophic supra pre-open set if 4 & iﬂtmﬂ-(cimﬂ-{ﬂ].
4. N -neutrosophic supra S-opensetif A S cly;_-(inty; -(cly_-(A))).

5. N -neutrosophic supra regular-open if 4 = iﬂtm“-{c.[mﬂ-[.-ﬂ].

The set of all N -neutrosophic supra @ -open (resp. N -neutrosophic supra semi-open,
N -neutrosophic supra pre-open, N -neutrosophic supra § -open, N -neutrosophic supra
regular-open) sets of (X¥,Nt,") is denoted by N7,"aO0(X) (resp. N7, SO{X) Nz, PO(X),
Nzt,"FO(X)) and Nt, RO(X). The complement of set of all N-neutrosophic supra &-open (resp.
N -neutrosophic supra semi-open, N -neutrosophic supra pre-open and N -neutrosophic
supra ff-open) sets of (X, N7, ) is called N-neutrosophic supra @-closed (resp. N-neutrosophic
supra semi-closed, N -neutrosophic supra pre-closed, N -neutrosophic supra § -closed
and N -neutrosophic supra regular closed) sets, denoted by Nz,"&C(X) (resp.
Nz, "SC(X), Nt,,"PC(X),Nt,,"BC(X)) and N7, RC(X). Hereafter N-neutrosophic supra k-open set
(shortly Nt,"k-open set) is can be any one of the following: Nt,"-open set, NT, &-open set,
Nt,"semi-open set, Nt,"pre-open set, Nt,"f-open set and N7, r- open set.

Definition 2.8 [5] Let (X.N7,") be a N-Neutrosophic supra topological space and 4 be a subset
of X.

1. The kNt,*-interior of 4, is defined by
kinty, -(A)=U{G: G S Aand G € Nt,"kO(X)}.
2. The kNt,"-closure of 4, is defined by

kely, -(A) =n{F:ASF and F & Nz,"kC(X)}.

Definition 2.9 [15] Let X be a non-empty set, then Tn,.Tn,:s.Tn, be N -arbitrary

neutrosophic-topologies defined on X. then the collection Nyr={fcX: §=
(UK, 4)u (NI, B, A; B; € 7,} is called N-neutrosophic topology if the following axioms are
satisfied.

1. 8XeN,T

2. Uf 5 e Nyt forall 5;€ Nyt

3. NiZy5; € Nyt for all 5; € Ny
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Then (X.N,7) is called N,-topological space on X. The element of N;;7 are known as Nj-open
setson X and its complement is called ¥,-closed seton X.

Definition 2.10 [15] Let (X.N,7) and (¥.N,o) be N-neutrosophic topological spaces. A mapping
f X =V issaid to be N-neutrosophic continuous on X if the inverse image of every N,& -open
setin ¥ is Ny7 -openin X.

3. Some Mappings in N-neutrosophic Supra Topological Spaces

In this section, we introduce continuous mappings in N-neutrosophic supra topological spaces
and discuss their different properties.

Definition 3.1 Let (X.N7,) and (¥.Ne,) be N-neutrosophic topological spaces, Nt,," and No,”
be associated IN-neutrosophic supra topologies with respect to Nt, and Ng,. A mapping
f:X =Y is said to be N-supra neutrosophic continuous on X if the inverse image of every
No,"-open set in ¥ is N1, -open in X. If N =1, then f is a supra neutrosophic continuous on
X [11].

Definition 3.2 Let (X, Nt,) and (¥.Ng,) be N-neutrosophic topological spaces. Nt,"and No,"
be associated N-neutrosophic supra topologies with respect to N7, and No,. A mapping
f:X =Y is said to be 5" -N -neutrosophic continuous if the inverse image of every
N-neutrosophic open setin (¥.Na,} is N-neutrosophic supra open in (X, Nt,")If N =1, then f
is a 5°-neutrosophic continuous on X [11].

Lemma 3.3. i. Every N-neutrosophic continuous mapping is 5°-N-neutrosophic continuous, but
the converse need not be true.

ii. Every N-supra neutrosophic continuous mapping is 5*-N-neutrosophic continuous, but the
converse need not be true.

iii. N-supra neutrosophic continuous and N-neutrosophic continuous mappings are independent
each other.

Proof. The proof follows from the definition the converse and the independency are shown in the

following example.

Example 3.4.(i) For N =3, let X ={a, b} and ¥ = {x,y} with the neutrosophic topologies are

1,,00%) = {8.%.((0.3,0.4),(0.2,0.5), (0.1.0.6))} , 7,00 ={p.x.((0.7.02). (0.6.01), (0.8.0))} ,

7, 008)= {0, X} and 0, 0(¥) = {0, ¥}, 0,,0¥) = {07, ((0.3,04),(0.2,0.5),(0.1,0.6))}, &,,00%)

={0,¥.((0,0.2),(0,0),(1,0.6))}.  Then 37,0(¥) = (8.% ((0.3,0.4),(0.2,0.5),(0.1,0.6))
((0.7,0.2),(0.6,0.1),(0.8.0)) , ((0.7.0.4),(0.6,0.5),(0.1,0)), ((0.3,0.2),(0.2,0.1),(0.8,0.6))} and

30,00) = {2,v,((0.3,0.4),(0,2,0.5), (0.1,0.6)), (0, 0.2), (0 ng,fil,u.ﬁ]}}. Let 37,°0(%) = {0, X,
((0.3,0.4), (0.2,0.5), (0.1,0.6)), (0.7, 0.2), (0.6, 0.1), (0.8, 0)), ((0.7. 0.4), (0.6.0.5), (0.1.0)).

((0.3,0.2), (0.2,0.1), (0.8,0.6)). (€0, 0.2), (0, 0), (1, 0.6)), ((0.7. 0.6), (0.8, 0.5), (0.9, 0.4)),

((1.0.8), (1,1, (0,0.9).((0.7,0.6), (0.8,0.5). (0.1, 0.4)), ((0.7.0.6), (0.8,0.5), (0.8.0)).  ((0.7,0.6),
{0.8.0.5). (0.1, 0)).((0.7. 0.6). (0.8. 0.5). (0.8, 0.4)). ({1, 0.8), (1. 1). (0. 0))} and3e,," 0(¥) =3g,0(Y)
be the associated 2 -neutrosophic supra topological space. Define f:X =¥ by flal==x,
f(b) = y. Clearly, f is 5"-3-neutrosophic continuous and 3-supra neutrosophic continuous
mapping on X but it is not 3-neutrosophic continuous map.
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(i) For N=1, let ¥={a b} and ¥ ={xy} with the neutrosophic topologies are
1,00%) = {0, x,((0.7,0.6), (0.8, 0.5), (0.9, 0.4 ), ((0.3, 0.8), (0.4,0.9), (0.2, 1)), ((0.3, 0.6), (0.4, 0.5),
(0.9,1)),((0.7,0.8),(0.8,0.9),(0.2,0.4)),((0,0.6),(0,0.5),(1,1))} and 0,00¢) ={B.¥}. Let
7,°0(%) = 7,0(%) and &,"0¥) = {6, v.((0.7,0.6), (0.8,0.5), (0.9,0.4)), ((0,0.6), (0, 0.5), (1, 1)),
If[ﬂ.S, 0.2),(0.2,0.2),(1,0.4)), ((0.3,0.6),(0.2,0.5), (1,0.4))} be the associated neutrosophic supra
topological space. Define f:X =V by fla) =x, f(b) =y Clearly, f isS" -neutrosophic
continuous and neutrosophic continuous mapping on X but it is not supra neutrosophic
continuous.

Theorem 3.5. Let (X.N7,”) and (¥.Ng,") be N-neutrosophic supra topological space. Then the

following are equivalent:
i. A mapping f:(X.Nt,”) = (¥.Ng,") is N-supra neutrosophic continuous.
ii. The inverse image of every N -neutrosophic supra closed set in (¥.No,") is a
N-neutrosophic supra closed set in (X, N7,,").
iii. CENIR-U'iiﬂ]] c f'i{cimﬁ AN c f'ilicimm {A)) for every neutrosophic set A in Y.
iv. flely: -(B)) Sclyg (flB) c clyg, (f(B)) for every neutrosophic set B of X.
v. f 'l{iﬂtmgm AN efrf 'l{iﬂtmgm- (A)) € iﬂtm“-{f'lﬁ-ﬂ] for every neutrosophic subset 4 in
¥
Proof. i = ii: Assume that f: X —= ¥ is N-supra neutrosophic continuous on X and let A be a
Noy*-closed set in ¥. Then ¥ — A is a Na,"-open set in Y. Since f is N-supra neutrosophic
continuous on X, then f~(¥ — 4) is Nt,"-open set in X. Then X — f “L4) is Nt,"-open set in
X. Then f~*(4) is Nz,"-closed setin X.
ii @ i: Let A be No,"-open set in ¥, then¥ — A is No,"-closed set in ¥ and by assumption,
FoHY —A) =X — f~*(4) is Nz, -closed in X. Thus f~*(A) is N7, -openin X.
ii = iii: Since for each neutrosophic set A in ¥, ¢ly, -(4) is a No,"-closed set in ¥. Then
Fi(elyg, - (4)) is Nt,* -closed in x. Thus
£ (el () = e (F (lyge () 2 clyge - (F1(4)) and implies
Clyr,- (FH(A)) € F(elyg (A)) € FH (el g, (4)), since clyg: (4) € elyg, (4).

iii =iy Let B be the neutrosophic set in X, then
fHelya, (F(BYY) 2 fHelyg,- (FB)Y) 2 ely: - (F~H(F(B))) 2 ely:,~(B) and so (ely:,(B)) Sclys:
(F(B) € cly, (F(B)).

iv=ii : TLet A be Nog,° -closed set in ¥ and B=f""4), then
£ (cliey (8)) € o (FB)) € clyor ) =4 and clye,o(8) € £ (£ (clyee (B))) € £7) =B .

Therefore B = f~*(4) is Nt,"-closed in X.

i=v: Let A be a Noy"-open set in ¥, then f~*(inty;-(4))is Nz,"-open in ¥ and
Ft (intmn- (;1]) = inty, +(F " (int g - (4)) € inty, - (F14)). Thus
fGinty g (A)) € f (inty, - (A)) € inty, -(f~(4)), since intyz: (4) 2 inty (A).
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v= i Let A be Noy'-open set in ¥, then f~*(4) = f~*(intys, (4) € intyz - (F~*(4)) and so
f~*(4) is Nz, ™-openin X.

Theorem 3.6. Let (X, Nt,")and (¥,Na,") be N-neutrosophic supra topological spaces. Then the

following are equivalent:

i. A mapping f:(X,Nt,*)} = (¥.Ng,") is 5°-N- neutrosophic continuous.

ii. The inverse image of every N-neutrosophic closed set in (¥.Ngy) is N-neutrosophic

supra closed setin (X.Nz,").

iii. CENIR-{f'lm:J] L 'l{clmzm {A)) for every neutrosophic set 4 in ¥.

iv. flelyg ~(B)) Sclyg, (f(B)) for every neutrosophic set Bof X.

v. f 'iiiﬂtmﬁ (47 < iﬂtN,R-Lf'i':H]] for every neutrosophic subset 4 in ¥.
Proof. The proof is similarly follows from the theorem 3.5.
Theorem 3.7. If f: X =¥ and g:¥ —= Z are N-supra neutrosophic continuous mappings, then
gof:X = I is N-supra neutrosophic continuous.
Proof. Let V be neutrosophic supra open setin Z then g~*(V¥) is neutrosophic supra open in ¥
and f~t(g~*(V)) is neutrosophic supra open in X, by hypothesis. Therefore(g = f1~*(V) is
neutrosophic supra openin X and so g = f is N-supra neutrosophic continuous.
Remark 3.8. The composition of two 5°-N-neutrosophic continuous mappings need not be
§"-N-neutrosophic continuous.
Example 3.9. For N =2, let X ={a. b}, ¥ =fwvland Z = fx. v} with the neutrosophic
topologies are Ty, = {0, X3,
t, = (0.%,((05,05), (0505),0505)), w=0¥ 5 -  5v (0606,
(0.6.0.6), (0.6,0.6) )} , 1., =1{0.Z, ((0.3,03).(0.3, 0.3),(0.3,0.3))} and n,, = 0.2} with
the 2 -neutrosophic topologies are 27,0(%) ={@.X, ((0.5,0.5). (0.5, 0.5), (0.5,0.5))},

20,0(Y) = {o.¥.((0.6,0.6), (0.6.0.6). (0.6,0.6))} and
21,002 = {1.2.((0.3,0.3),(0.3,0.3), (0.3,0.3))} . Let 21,"0(X) = {8.X,
((0.5.0.5), (0.5,0.5), (0.5,0.5) ), ((0.6, 0.6), (0.6, 0.6), (0.6, 0.6) ), ((0.4,0.4),(0.4,0.4), (0.4,0.4))} and
20,"0(¥) = {0, V,((0.6,0.6), (0.6,0.6), (0.6,0.6) ), ((0.3,0.3), (0.3.0.3).(0.3,0.3)).

((0.7,0.7),(0.7,0.7), (0.7, 0.7))} be the associated 2-neutrosophic supra topologies with respect to
2t, and 20, . Then the mapping f:X = ¥ and g:¥ = Z are defined respectively by
fla) = w,fb) =v,glu) = x,g(¥) = y are 5°-2-neutrosophic continuous. But ge° fis not
5*-2Z-neutrosophic continuous.

Theorem 3.10. If f: X —= ¥ is §*-N-neutrosophic continuous and g : ¥ — Z is N-neutrosophic
continuous, then ge f : X = Z is §"-N-neutrosophic continuous.

Proof. Let V be N-neutrosophic open set in Z, then by hypothesis, g~*(V) is N-neutrosophic
open in ¥ and f~*(g~*(V)) is N -neutrosophic supra open in X implies (g = f)=*(V) is
N-neutrosophic supra open in X. Therefore g = f is 5"-N-neutrosophic continuous.

Theorem 3.11. If f:X—=Y¥ is N -supra neutrosophic continuous and g:¥ —=2Z is
5"-N-neutrosophic continuous, then g= f : X = Z is 5"-N-neutrosophic continuous.

Proof. Let ¥ be N-neutrosophic open set in £ then g V) is N-neutrosophic supra open in ¥
and f~*(g~*(V})} is N-neutrosophic supra open in X implies (g ¢ f)7*(V) is N-neutrosophic
supra open in X. Therefore g = f is §"-N-neutrosophic continuous.

Definition 3.12. Let (X.Nt,) and (¥.Neg,) be N -neutrosophic topological spaces. Nt,
and No," be associated N -neutrosophic supra topologies with respect to N7, and No,. A
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mapping f: X — ¥ is said to be N-supra neutrosophic open if the image of every Nt,"-open set
in X isa N, -open setin Y.

Definition 3.13. Let (X.Nt,) and (¥.Neo,) be N -neutrosophic topological spaces. Nt,
and Na," be associated N-neutrosophic supra topologies with respect to Nz, and No,. A
mapping f: X =¥ is said to be 5°-N-neutrosophic open if the image of every neutrosophic
Nt,-opensetin X is Noy, '—open setin Y.

Lemma 3.14. Every N-supra neutrosophic open mapping is §°-N-neutrosophic open, but the
converse need not be true.

Proof. The proof follows from the definitions, the converse part is shown in the following

example.
Example 3.15. Consider the example 3.4 (ii), define g : ¥ = X by glx} =a, gly) = b. Clearly, g
is 5°-N neutrosophic open map but it is not supra neutrosophic open map.
Theorem 3.16. Let f:X =Y be a N -supra neutrosophic open mapping. Then for each
neutrosophic subset 4 of X,

i. flinty -(4)) € inty, - (FLA).

ii. f (elyey () 2 clygy- (FAD).

Proof.

i. Since Eﬂtmﬂ-(ﬂ] C A then f (gﬂtmrﬂ.ujj c fl4) and
iﬂtwﬁm-l:f (iﬂtﬁ-’!m'{ﬂ]n c iﬂtwﬁn-{f{ﬂ}. Since inty; -(4) is N1," -open in X, then
f{iﬂtm“-(;ﬂ] is Nt,"-open in ¥. Therefore iﬂtmn-{f{iﬂtm“-[:ﬂ]} = f[iﬂtmﬂ-(iﬂ]. Hence
flintye,-(4)) € inty, - (F(4)).

ii. Since €ly; +(4) 2 A, then f(c.[m“-{,él]) 2 f(4) and cly,, - (f (czﬂ,,“-u]):] 2 cly, - (F4)).
Since C'[Nrn'u] is Nt," -closed set in X. then X — tlyr,-(4) is Nt,” -open set in
X andf(X — IS'EN!-“'{A]] is No,"-open in ¥. That is Y—f{:?n[m“-{ﬂ]] is Neay"-open in ¥
implies that f(elyr -(A)) is Noy*-closed in ¥ and so elyg -(f(cly: - (A))) = Fiely, -(A)).
Therefore, f(clys,-(4)) 2 elyg - (F4)).

Theorem 3.17. Let f : X = ¥ be a 5°-N-neutrosophic open mapping. Then for each neutrosophic
subset A of X,

i. f(nty; (A)) € inty, -(F(4).

i, flelyg, (4)) 2 elyg,-(F (4.

Proof. The proof follows directly from theorem 3.16.

4 Some Weak Mappings in Nt,"-Topological Space

In this section, we introduce some weak forms of continuous functions in N-neutrosophic supra
topological spaces and investigate the relationship between them. Throughout the section,
N-neutrosophic supra k-open set (shortly N1, k-open set) is can be any one of the following:
Nt,"-open set, N7, a-open set, Nt,"semi-open set, N7,"pre-open set, Nt,"f -open set, and
Nt,"r- open set.

Definition 4.1. Let (X¥.N7,) and (¥, Ng,) be N-neutrosophic topological spaces. Nt,” and Nea,”
be associated IN-neutrosophic supra topologies with respect to N1, and Ng,. A mapping
f+X =Y issaid to be N-supra neutrosophic k-continuous ((shortly Nt,"k-continuous) is can be
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any one of the following: Nt,"&-continuous, N7,"semi continuous, N7," pre continuous,
Nt,"f-continuous and N7, r- continuous) on X if the inverse image of every Na,"-open set in
¥ isa Nt,"k-openin X.

Definition 4.2. Let (X.N7,) and (¥.Na,)} be N -neutrosophic topological spaces. N7, and
Na," be associated N-neutrosophic supra topologies with respect to N7, and Ng,. A mapping
f:X =Y is said to be 5°-N-neutrosophic k-continuous (is can be any one of the following:
5"-N-neutrosophic &-continuous, 5°-N-neutrosophic semi continuous, 5°-N-neutrosophic pre
continuous, 5°-N -neutrosophic §-continuous and 57 -N -neutrosophic r -continuous) if the
inverse image of every N-neutrosophic open setin (¥.Ng,)} is N-neutrosophic supra k-open set
in (X,Nt,,").

Lemma 4.3. Every N -supra neutrosophic k -continuous mapping is 5° - N -neutrosophic
k-continuous, but the converse need not be true.

Proof. The proof follows from the definition; the converse part is shown in the following example.

Example 4.4. Consider the example 3.4(i), f is 5°-3-neutrosophic k-continuous and 3-supra
neutrosophic k-continuous mapping on X.

Theorem 4.5. Let (X,Nt,"} and (¥.Ng,") be N-neutrosophic supra topological space. Then the
following are equivalent:

i. A mapping f:(X.Nt,"}) = (Y.Na,"} is N-supra neutrosophic k-continuous.
ii. The inverse image of every N -neutrosophic supra closed set in (¥.Ng,™) is a
N-neutrosophic supra k-closed setin (X.Nt,").
iii. kcimﬂ-ﬁ""l{:ﬂ] = f'likcimﬁ- {A)) for every neutrosophic set 4 of ¥.
iv. flkely, ~(B)) € kelyg, - (f(B)Y) for every neutrosophic set B of X.
v. [(kintyg -(A)) € kinty, -(f~*(4)) for every neutrosophic subset 4 of V.
Proof. The proof can be similarly derive as that of theorem 3.5

Theorem 4.6. Let (X,N7,*} and (¥.Ng,") be N-neutrosophic supra topological space. Then the

following are equivalent:
i. Amapping f: (X.Nt,") = (¥.Ng,"} is §"-N- neutrosophic k-continuous.
ii. The inverse image of every N-neutrosophic closed set in (¥.Ngy,) is a N-neutrosophic
supra k-closed setin (X, Nt,").
iii. kcimﬂ-(f_i':ﬂl]] cf _ilikt?i;,r_;m {A)) for every neutrosophic set A of Y.
iv. fkely: ~(B)) € kely,, (f(B)) for every neutrosophic set B of X.
v. f 'l{kiﬂtmgm-{f!]] C kinty, -(f ~1(4)) for every neutrosophic subset Aof ¥.
Proof. The proof is straightforward from theorem 3.5.
Theorem 4.7. The following statements are true for the mapping f : (X.Nt,,") = (¥, Ng,"):
i. Every N-supra neutrosophic r-continuous is N-supra neutrosophic continuous.
ii. Every N-supra neutrosophic continuous is N-supra neutrosophic &-continuous.
iii. Every N-supra neutrosophic &-continuous is N-supra neutrosophic semi-continuous.
iv. Every N-supra neutrosophic &-continuous is N-supra neutrosophic pre-continuous.
v. Every N-supra neutrosophic semi-continuous is N-supra neutrosophic £-continuous.
vi. Every N-supra neutrosophic pre-continuous is N-supra neutrosophic g-continuous.
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Proof. The proof follows directly from the fact that theorem 4.2 of [12] and theorem 14 of [5].

The converse of the above theorem need not be true as shown in the following example.
Example 4.8. (i) For N =4. Let X ={a,b} and ¥ = {x, ¥} with the neutrosophic topologies are
T, 00X) = {Ei,}f, E(u.a,n.ﬂ,(n.?,n.zl(n.e., U]ﬂ,’cnzﬂi}f] = {6, X, ((0.6,0.3),(0.5,0.4),(0.3,0.5) )},
T, 00X) = {2, X,((0.6,0.3),(0.7,0.4), (0.3,0) 7, 000) = (6,7} and
o, 00¥) = {0,7v,((0.6,0.3),(0.7,0.4).(0.3.0))} , 0,,0¥) = {0.7.((0.3,0.1),(0.7,0.2),(0.8,0))} ,
5:00) = {8.¥} , and 0,0 ={8,7,((0.6,0.3),(05,04),(03,05))} Then 4r,00X) = {0,
X,(00.6,0.1),00.7,0.2), (0.8, 00}, ((0.6,0.3), (0.5, 0.4), (0.3,0.5)), ((0.6,0.3), (0.7, 0.4), (0.3,0)),
{{”'f’*”'ﬂ*{”'5*“'23*{”'&“'5]}* ((0.6,0.3),(0.7,0.4),(0.3,003} and 45,0(¥) = {8,¥,((0.6,0.1),
(0.7,0.2), (0.8,00).((0.6,0.3), (0.5, 0.4), (0.3,0.5)), (0.6, 0.3), (0.7, 0.4), (0.3, 0)),((0.6, 0.1), (0.5, 0.2),
(0.8.0.31)} Let 41,,"0(X) = 41,0(X), 40,"0(¥) = 45,0(¥) be the associated 4 -neutrosophic
supra topological space. Define f:X =¥ by fla) =x, f(b) =y. Clearly, f is 4 -supra
neutrosophic continuous mapping on X but it is not 4-supra neutrosophic = -continuous
mapping on X.

(i) For N=2, let X={a b} and ¥ =1{xy} with the neutrosophic topologies are
T,, =10.X.((0.3,0.4),(0.3,04),(04,0.5)) }.7,, = (0. %.((0.4,0.9), (0.4,0.4), (0.4, 0.9)) } and
gy, = {0.¥).0,, = {0.¥.((0.4,0.6).(0.4.0.6). (0.3, 0.9))}. Then 2,0} = {8.X, ((0.3,0.4),
(0.3,0.4), (0.4, 0.5)),((0.4,0.4),(0.4,0.4), (0.4, 0.4))} and 26,0} = {6.Y.((0.4,0.6), (0.4, 0.6),
(0.3,0.4)% Let 27,°0(%) = {8, %.((0.3.0.4),(0.3,0.4), (0.4,0.5) ), ((0.4.0.2), (0.4,0.2), (0.5,0.4)),
((0.4,04), (0.4,04), 0.40D)} ;14 25, 0(¥) =(3.¥. (0.4, 0.6), (0.4,0.6), (0.3,0.9)), ((0.4,0.4),
(0.4,0.4),(0.4,0.4))} be the associated 2-neutrosophic supra topological space. Define f: X = ¥
by fla) =x and f(b) = y. Therefore, f is 2 -supra neutrosophic & -continuous, 2 -supra
neutrosophic semi-continuous, 2-supra neutrosophic pre-continuous and 2-supra neutrosophic
B-continuous on X but not 2-supra neutrosophic continuous.

Eiii) For N =2, let X ={a.b}land ¥ = {x,¥}. Consider 7, 0(X) = {8, X, ((0.3,0.5),(0.3,0.5),
0.4.0.5)},7,,000 ={0.%.(0.4.0.3).(04.0.3).(05.0.6))} 4 o, 0¥) = {0, ¥}

gy, 0(¥) =EF}, v.((0.4,0.4), (0.4,0.4), (0.5,0.49)}. Then 27,0(%) = {0.X, ((0.3,0.5),(0.3,0.5),
{0.4',0.5]:]; {D.‘I‘,n.3];{D.‘I‘,ﬂ.S];{D.E,D.ﬁ]}J({U.‘]:',U.S];{U.‘]:',U.SJJKUIJLDIS]]J{{UIEJUIEJJ{UIEJDE]J

(0.5,0.5))} and 20,0(¥) = {0, V,{(0.4,0.4), ((0.4,0.4), (0.5,0.4))} . Let 27,"0(X) = 2¢,0(X) and
2a,"0(¥) = 20,0(¥) be the associated 2-neutrosophic supra topological space. Define f: X —= ¥

and

by fla} =x and f(b) =y. Then f is 27,"-supra neutrosophic semi-continuous and 2-supra
neutrosophic f-continuous but it is not 2-supra neutrosophic @-continuous and not Z-supra
neutrosophic pre-continuous.
(iv) For N =2, let X ={a.b} and ¥ = {x,¥}. Consider 7,, 00X} = {@,X,((0.3,0.5),(0.3,0.5),
(0.4, 0.50)} 7, 0(8) = {8, %.((0.4,0.5),(0.4,0.5), (0.4, 0.2))}. 7,,00¥) = {5 ¥, ((0.4,0.5), (0.4,0.5),
(0.5,0.4))} 0, 0(¥) = {8, ¥}. Then 27,0(%) ={0,X,((0.3,0.5,(0.3,0.5),(0.4.0.5)),
((0.4,0.5),(0.4,05),(0.4,02))2 and 20,007) ={0.¥,((0.4.05),(0.4,05),05,04))}). Let
27, 0(X) = { @, x,((0.3,0.5),(0.3,0.5),(0.4,0.5)), ((0.4,0.3),(0.4,0.3), (0.5,0.2))
,((0.4,0.5),(0.4,0.5), (0.4, 0.2) )} and
20, 0(¥) = {5.¥.((0.4.0.5), (0.4,0.5), (0.5.0.4) ), ((0.4,0.5).(0.4,0.5).(0.4,0.2)} be the associated
2-neutrosophic supra topological space. Define f : ¥ = ¥ by fla) = x and f(b) = . Then f is
Z-supra neutrosophic pre-continuous and Z-supra neutrosophic f-continuous but it is not
Z-supra neutrosophic @-continuous and not 2-supra neutrosophic semi-continuous.
Theorem 4.9. The following statements are true for the mapping f : (X.Nz,,*) — (¥, Ng,,"):

i. Every §"-N-neutrosophic r-continuous is 5"-N-neutrosophic continuous.
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ii. Every 5°-N-neutrosophic continuous is §"-N-neutrosophic &-continuous.

iii. Every §°-N-neutrosophic a@-continuous is §*-N-neutrosophic semi-continuous.

iv. Every §°-N-neutrosophic @-continuous is 5°-N-neutrosophic pre-continuous.

v. Every 5°-N-neutrosophic semi-continuous is §°-N-neutrosophic f-continuous.

vi. Every §°-N-neutrosophic pre-continuous is §°-N-neutrosophic f-continuous.
Proof. The proof follows directly from the fact that theorem 4.2 of [12] and theorem 14 of [5].
The converse of the above theorem need not be true as shown in the following example.
Example 4.10.Consider the example 4.8(i) f is 5*-4-neutrosophic continuous mapping on X but
it is not §"4-neutrosophic #-continuous mapping on X.
Consider the example 4.8.(i) , f is 5" - 2 -neutrosophic & -continuous, 5 - 2 -neutrosophic
semi-continuous, 5°-2-neutrosophic pre-continuous and 5°-2-neutrosophic f-continuous on X
but not 5*-2-neutrosophic continuous.
Consider the example 4.8.(iii), f is 5"-2-neutrosophic semi-continuous and 5°-2-neutrosophic
f-continuous but it is not 57-2-neutrosophic @-continuous and not 5°-2-neutrosophic pre-
continuous.
Consider the example 4.8.(iv), Then f is 5°-2-neutrosophic pre-continuous and 5°-2-
neutrosophic f -continuous but it is not 5°-2-neutrosophic @-continuous and not §*-2-
neutrosophic semi-continuous.
Theorem 4.11.A function f: X =¥ is N-supra neutrosophic & -continuous on X if and only if
N-supra neutrosophic semi-continuous and N-supra neutrosophic pre-continuous.
Proof. The proof can be derive from the fact of theorem 4.6 of [12].
Theorem 4.12.A function f: X =¥ is 5°-N-neutrosophic & -continuous on X if and only if
5°-N-neutrosophic semi-continuous and 5”-N-neutrosophic pre-continuous.
Proof. The proof of the theorem is directly following from theorem 4.6 of [12].
Theorem 4.13. If f:X =¥ and g:¥ — Z are N-supra neutrosophic k-continuous mappings,
then g f : X = Z is N-supra neutrosophic k-continuous.
Proof. Let V be a N-neutrosophic supra k-open set in Z, then g~*(V) is neutrosophic supra
k-open in ¥ andf “LigTtVh s neutrosophic supra k-open in X implies {gef)t(V) is
neutrosophic supra k-openin X. Therefore g = f is N-supra neutrosophic k-continuous.
Remark 4.14. The composition of two 5°-N-neutrosophic k-continuous mappings need not be
5"-N-neutrosophic k-continuous.
Example 4.15. For N =2, let X = {a.b}, ¥ = {w,v}and Z = {x. y}with the neutrosophic
topologies are T,, ={0.X.((0.3, 0.7),(0.4.0.8), (0.5, 0.9))}.7,, ={0.£.((0.3,0.8), (0.5,0.8),

(0.5.0.80)} o, = .Y}, o, = {0, V. ((0.3.0.7),(0.40.8), (0.5,09)}, n,, ={0.2.
((0.7,0.3), (0.6, 0.2),(0.5,0.1))}

and N, = 10, 2} with the 2 -neutrosophic topologies are
21,000 = {0.%, ((0.3,0.7), (0.4, 0.8), (0.5,0.9)), ((0.3,0.8), (0.5,0.8), (0.5,0.8))}, 20,0(¥) =

{6.7.(00.3.0.7).(0.4.0.8).(0.5.090)} and 24,002 = {2,2,((0.7,0.3), (0.6,0.2), (0.5, 0.10)} . Let

2e, 00 =(0.%.((0.5,0.8).(0.5.0.8).(0.5,0.8)). ((0.3,0.7).(0.4.0.8). (0.5.0.9)). ((0.3.0.8).(g 5, 0.),
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(0.5,0.8))} and 20,°0(¥) = {8, ¥,((0.3,0.7), (0.4,0.8), (0.5,0.9)), ((0.7,0.3),

(0.6.0.2.(0.5,0.1)).((0.7.0.7). (0.6, 0.8). (0.5.0.1))} pe the associated 2 -neutrosophic supra

topologies with respect to 27, and 2g,. Then the mapping f:X =+ ¥ and g:¥ =+ Z are defined
respectively by  fla) = w,f(b) =v.glu) = xg(v) =y are 5° - 2 -neutrosophic
@ -continuous 5° - 2 -neutrosophic semi-continuous §° - 2 -neutrosophic pre-continuous,
§*-2-neutrosophic f-continuous. But g = fis not 5°-2-neutrosophic k-continuous. Consider the
example 3.9. fand g is §"-2-neutrosophic r-continuous. But g= fis not 57-2-neutrosophic

r-continuous.

Theorem 4.16. If f:X —=V¥ be 5° - N -neutrosophic k -continuous and g:¥—=2Z is
N-neutrosophic continuous, then g f : X = Z is §"-N-neutrosophic k-continuous.

Proof. Let ¥ be a N-neutrosophic open set in Z, then g~*(V} is N-neutrosophic open in ¥ and
F g V) is N -neutrosophic supra k-open in X implies (gefI"(V) is N -neutrosophic
supra k-openin X. Therefore g e f is 5°-N-neutrosophic k-continuous.

Theorem 4.17. If f:X—=VY is N -supra neutrosophic k¥ -continuous and g:¥ —=2Z is
5" - N -neutrosophic k -continuous (or N -neutrosophic continuous), then g=f:X¥ = I is
§"-N-neutrosophic k-continuous.

Proof. Let ¥V be a N-neutrosophic open set in Z. Since g is & '-N—neutrosophic k-continuous,
then g~*(V) is N -neutrosophic supra k -open in¥ . Since f is N -supra neutrosophic
k-continuous, then f~*(g~*(V'}) is N-neutrosophic supra k-open in X implies (g = f}7*(V) is
N-neutrosophic supra k-open in X. Therefore g= f is §"-N-neutrosophic k-continuous.
Definition 4.18. Let (X,Nt,) and (¥.Ng,) be N-neutrosophic topological spaces. Nt," and
No," be associated N-neutrosophic supra topologies with respect to N7, and No,. A mapping
f:X =Y issaid to be N-supra neutrosophic k-open on X if theimage of every Nt,"-open set in
X isa Na, k-openin Y.

Definition 4.19. Let (X,Nt,) and (¥.Ng,) be N-neutrosophic topological spaces. Nt," and
Na," be associated N-neutrosophic supra topologies with respect to Nz, and Ng,. A mapping
f:X =Y issaid to be N-supra neutrosophic k-closed on X if the image of every Nt, -closed set
in X isa No, k-closed in Y.

Definition 4.20. Let (X.Nt,)} and (¥.Ng,) be N -neutrosophic topological spaces. Nt,"
and No," be associated N -neutrosophic supra topologies with respect to N7, and No,. A
mapping f: X = ¥ is said to be §"-N-neutrosophic k-open mapping on X if the image of every
N-neutrosophic open set in (X, Nt,)} is N-neutrosophic supra k-openin (¥.Na, ).

Definition 4.21. Let (X, Nt,) and (¥.Ng,) be N-neutrosophic topological spaces. N1," and
No," be associated N-neutrosophic supra topologies with respect to Nz, and Ng,. A mapping
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f:X =Y is said to be 5" -N-neutrosophic k-closed mapping on X if the image of every
N-neutrosophic closed set in (X, Nt,) is N-neutrosophic supra k-closed in (¥.Na, ).

Lemma 4.22. Every N-supra neutrosophic k-open mapping is 5°-N-neutrosophic k-open but the
converse need not be true.

Proof. The proof is trivially true from the definition, the converse part is shown in the following

example.
Example 4.23 Consider the example 3.15.(ii), g is §"-2-neutrosophic k-open map on X but it is
not Z-supra neutrosophic k-open map
Theorem 4.24. Let f:X =¥ be a N- supra neutrosophic k-open mapping. Then for each
neutrosophic subset 4 of X,

i. f (kint yr_-(4)) € kint gz - (FIAD).

ii. f (eclyg, (4)) 2 kelyg, - (F(A)).

Proof. The proof is similarly follows from theorem 3.16.
Theorem 4.25. Let f : X = ¥ be a 57-N-neutrosophic open mapping. Then for each neutrosophic
subset A of X,

i. flkinty, (A)) € kinty,_-(F(4)).

i, (elye, (4)) 2 Kelyg,-(F ().

Proof. This proof is straightforward from theorem 3.17.

Theorem 4.26. Let (X.Nt,) and (¥.Ne,) be N-neutrosophic topological spaces. Nt,,* and No,”
be associated N-neutrosophic supra topologies with respect to N7, and Na;,. Let 4 be then
neutrosophic subset of X. Then

i If f:X—=¥ is N -supra neutrosophic & -closed if and only if
gy (nty g - (Elyg, (FIAN) E f(ely, - (4D).

ii. If f:X-=¥ is N -supra neutrosophic semi-closed if and only if
inty g, (clyg,- (FA)) € f(elye,- (),

iii. If f:X-=¥ is N -supra neutrosophic pre-closed if and only if
Clyg, (inty g - (FA))) € f(elye, - (4D).

iv. If f:X-=Y is N -supra neutrosophic F -closed if and only if
inty g, (g, (inty 5w (FA) ) € f(eliys, - (AD).

Proof. i. Assume that f be N -supra neutrosophic «-closed and A E X and CENIE-{A] is
Nt,* -closed in X. n f ':C'[N'-'n (4)) isy No,"z -closed in ¥ and so,
f(c.[m“-{zﬂ) 2 CENER thER Nﬁn f el {A]JD) Now  f(4) € fely, -(4))  then
g, (fla)) < lyg, ':C'EN:'“ and
clyg, - (inty g - (CENER {_f':r’l]} c '5"[\!.5,, (thER (F'[N.a:,, l:f {Clmm-{ﬂ]))))- Hence
Clygy (Mt g - (lyg - Lf':ﬂ]]] C flelyg,” condition holds. Let F be
any Nt,” -closed set in X. Then GEN;“-{F] =F, By the condition,
Elys, - (inty g - (clys - (FIFIN) € flely, -(F)) = f(F) which gives f(F) is No, a-closed in ¥ and
so f is N-supra neutrosophic a-closed.

(4)). Conversely, suppose thé

ii. Assume that f be N -supra neutrosophic semi-closed and AES X and CENIE-{A] is
Nt,* -closed in X Then f {cﬂmﬂ-[ﬂ]] is No," -semi closed in ¥
and f (cimﬂ-{ﬂ]) 2inty, - Q:ENER- (f (CENI“'{A]J))- Now  fldlcrf (cimﬂ-(:—’l]) then
iy (F ) € el (F (eliyry-C4))

and inty g« (clyg ~(F(A))) € inty - (ely, - (fely, - L) Then
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intys - {GENEE- (FCa) }) EFf (r:.[mﬂ-(ﬂ]). Conversely, suppose the condition holds. Let F be any
Nt,"  -closed set in X Then clyr, -(F) =F. By the condition,
inty g (€lyg - (FF)) € f(ely. -(A)) = F(F) which gives f(F) is Ng,"-semi-closed in ¥.So f is
N-supra neutrosophic semi-closed.
iii. Assume that f be N -supra neutrosophic pre-closed and A E X. Then cly, -(4) is
Nt," -closed in X. Hence f {CENIE-{H]] is Na,” -pre closed in ¥ and so,
Felye,~(A)) 2 clyg (inty g (Flelyr, (AN Now FUA) € Flely, - (A, That is
inty ;. +(F(4)) € inty ;. -(f (el ~0AD)). We have
clyg, (intwﬁ- (FCa) }) C cly,, - @tﬂrﬁ- (f (CENIE-{A])D. Hence
CENER-{EﬂtNER-(fH]]] C flelys - ). Conversely, suppose the condition holds. Let ¥ be any
Nt,*  -closed set in X Then clyr -(F) =F. By the condition,
Elyg, -(inty g -(FF)) € fiely. -(A)) = F(F) which gives f(F) is No,"-pre-closed in ¥. So f is
N-supra neutrosophic supra pre-closed.
iv. Assume that f be N-supra neutrosophic f-closed and A € X. Then ¢ly; (4} is Nz, -closed
in X Hence flelys - (4ah is No,* -closed in ¥ and SO,
f(c.[m“-{zﬂ) 2 inty,; - CENER-(EMNEE-(f(c-[m“-(:’l]):]i) Now f(4) € f(cly, -(A)). That is
inty ;. +(F(4)) € inty ;- (F (el >(A)). We have
inty gz (lyg, (infy g, - D)) ]= inty gz, (Clyg, (inty g - (F(€ly, - (4. Hence
inty g «(Clyg - (intyg - (FfLANEF {EENE“'{"‘!]]- Conversely, suppose the condition holds. Let ¥ be
any Nz," -closed set in X. Then c.[mw-f,F] =F. By the condition,
inty g - (€lyg, - (inty . - (FIF)))) € Flely., -(4)) = F(F) which gives f(F) is No,"-pre closed in
¥.50 f is N-supra neutrosophic #-closed mapping.
Theorem 4.27. Let (X¥.Nt,) and (¥.Ne,) be N-neutrosophic topological spaces. Nt,,” and Nea,”
be associated N-neutrosophic supra topologies with respect to N7, and Na,. Let A be then
neutrosophic subset of X. Then
i.If f:X-=Y is 5 - N -neutrosophic a -closed if and only
Elyg, ity g, (Clyg, (F (A1) € f(elyy, ().
illf f:X-Y is 5 - N -neutrosophic semi-closed if and only if
ity - (Elyg-(FA)) € F(cly,, (A).
iii. If f:X—=¥ is 5° - N -neutrosophic pre-closed if and only if
€l - (inty s - (F(A))) € fely,, (A)).
iv. If f:X-=Y is 5% - N -neutrosophic f -closed if and only if
inty 5, (Clyg,* (inty g, (FA)))) € fclye, (AD).
Proof. This proof is similarly follows from theorem 4.26
Theorem 4.28.Let (X.Nt,) and (¥.Nw,) be N-neutrosophic topological spaces. Nt,,” and Nea,”
be associated N-neutrosophic supra topologies with respect to N7, and No,. Let A4 be then
neutrosophic subset of X. Then
i If f:X-=Y is N -supra neutrosophic & -open if and only if
flinty, «(4)) € inty g« (clyg *(inty, - (FA D).
ii. If f:X—=¥ is N -supra neutrosophic semi-open if and only if

flinty, -(A)) € ey, - (intyq - (F(AD).

iii. If f:X—=Y is N - supra neutrosophic pre-open if and only if
f(iﬂtm“-{,rﬂj < inty, - (cimﬁ-{f[ﬂ]}).
iv. If f:X-YF is N -supra neutrosophic B -open

F(intye,(A)) € clyg,(nty g, (g, (FAD))).
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Proof. This proof follows from theorem 4.26.

Theorem 4.29. Let (X¥.Nt,) and (¥, Ne,) be N-neutrosophic topological spaces. Nt,,” and Nea,”
be associated N-neutrosophic supra topologies with respect to N7, and Na;,. Let 4 be then
neutrosophic subset of X. Then

i f:X-=¥ is 5 - N -neutrosophic & -open if and only if
f{iﬂtN Tn {H:]:] Einty T I:C'[NEE ) ':iﬂtn.rsﬂ ) ':f{-"{]:]:]:] '
ii. f:X—=Y¥ is 5 - N -neutrosophic semi-open if and only if

flinty;, (an e g, {iﬂtﬂrs,,'{f{f{]:]'
iii. A mapping f:X =¥ is § - N -neutrosophic pre-open if and only if
f{iﬂtmﬂ'fﬂ]] c iﬂtﬂ,%-{ciw%-{f{ﬂjjj.
iv. A mapping f:X—=Y¥ is §° - N -neutrosophic g -open if and only if
flinty: (4)) € elyg, - (inty g~ (clys - (FLA) D).
Proof. This proof is straightforward from theorem 4.26.
5 Conclusion and Future Work
Neutrosophic supra topological space is one of the new research areas to deal with the
uncertainty concept and it is a generalized form of fuzzy supra topological spaces as well as
intuitionistic fuzzy supra topological spaces. This paper theoretically introduced N-neutrosophic
supra topological mappings with suitable examples. The properties and relationship between
N -neutrosophic supra topological mappings are derived. We can construct the real-life
application of these N-neutrosophic supra topological sets and mappings in the future and
implement these concepts to other applicable research areas of topology such as Rough topology,
Fuzzy topology, intuitionistic topology, Digital topology, and so on.
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