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Abstract. In this article, we introduce the concept of neutrosophic e-open and neutrosophic e-closed mappings in neutrosophic
topological spaces and studied some of their related properties. Further the work is extended to neutrosophic e-homeomorphism,
neutrosophic e-Completely homeomorphism and neutrosophic eT% -space in neutrosophic topological spaces and establishes some
of their related attributes. i
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INTRODUCTION

The concept of fuzzy set (briefly, fs) was introduced by Lotfi Zadeh in 1965 [20], then Chang depended the fuzzy set
to introduce the concept of fuzzy topological space (briefly, fts) in 1968 [5]. After that the concept of fuzzy set was
developed into the concept of intutionistic fuzzy set (briefly, / fs) by Atanassov in 1983 [2, 3, 4], the intutionistic fuzzy
set gives a degree of membership and a degree of non-membership functions. Cokor in 1997 [5] relied on intutionistic
fuzzy set to introduced the concept of intutionistic fuzzy topological space (briefly, /fts). In 2005 Smaradache [13]
study the concept of neutrosophic set (briefly, Nys). After that and as developed the term of neutrosophic set, Salama
has studied neutrosophic topological space (briefly, Nyts) and many of its applications [8, 9, 10, 11]. In 2012 Salama
and Alblowi defined neutrosophic topological space [8]. The neutrosophic closed sets and neutrosophic continuous
functions were introduced by Salama et al. [10] in 2014. Saha [14] defined J-open sets in topological spaces.
Vadivel et al. in [18] introduced 8-open sets in a neutrosophic topological space. In 2008, Ekici [6] introduced
the notion of e-open sets in a general topology. In 2014, Seenivasan et al. [12] introduced fuzzy e-open sets in a
fuzzy topological space along with fuzzy e-continuity. Vadivel et al. [19] studied fuzzy e-open sets in intuitionistic
fuzzy topological space. The focus of this article is to introduce the idea of Nse-open and Ne-closed mappings in
neutrosophic topological spaces and also the work is extended to Nye-homeomorphism, Nye-C homeomorphism and
NseT% -space in neutrosophic topological spaces and obtain some of its basic properties.

PRELIMINARIES

The needful basic definitions & properties of neutrosophic topological spaces are discussed in this section.

Definition 2.1 [8] Let Y be a non-empty set. A neutrosophic set (briefly, Nss) L is an object having the form
L={{,u(y),oL(y), ve(y)) : y € Y} where u; — [0, 1] denote the degree of membership function, oz, — [0, 1] denote
the degree of indeterminacy function and v, — [0, 1] denote the degree of non-membership function respectively of
each element y € Y to the set L and 0 < py (v) + or(y) + vi(y) <3 foreachy €Y.

Remark 2.1 [8] A Nys L = {(y, u.(y),0L(y),vL(y)) : y € Y} can be identified to an ordered triple (y, uz(y), or(y),
ve(y))in [0,1] on Y.

Definition 2.2 [8] Let ¥ be a non-empty set & the Nys’s L & M in the form L = {{y, u.(y),0L(y),vL(y)) :y €Y},
M = {{y,um(y),0m(y), vm(»)) : y € Y}, then

(i) Oy = (»,0,0,1) and 1y = (y,1,1,0),
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(i) LC M iff pr(y) < tm(y), or(y) < om(y) & ve(y) = vm(y) 1y €7,
(i) L=Miff LCMand M C L,
(V) Iy —=L={{y,ve(y), 1 = or(y),ur(y)) :y €Y} =L,
(V) LUM = {(y,max(ur(y), um(y)), max (o (y), om(y)), min(v(y), v (y))) : y €Y},
(vi) LNOM = {(y,min(ur(y), m (y)), min(oL(y), om(y)), max(v(y),vm(y))) : y € Y }.

Definition 2.3 [8] A neutrosophic topology (briefly, Ni#) on a non-empty set Y is a family Wy of neutrosophic
subsets of Y satisfying

(i) Oy, 1y € Py.
(i1) L1 NLy € Wy for any Ly, L, € Wy.

(i) U Ly e PN,V Ly :x € X CWy.

Then (Y, Wy) is called a neutrosophic topological space (briefly, Nts) in Y. The ¥y elements are called neutrosophic
open sets (briefly, N;os) in Y. A Nys C is called a neutrosophic closed sets (briefly, Nycs) iff its complement C¢ is Nsos.
Definition 2.4 [8] Let (Y,Wy) be Nits on ¥ and L be an Nys on Y, then the neutrosophic interior of L (briefly,

Nyint(L)) and the neutrosophic closure of L (briefly, Nycl(L)) are defined as
Nyint(L) = J{I:1C L& IisaNosinY}

Nycl(L)=({I:LCI&IisaNscsinY}.

Definition 2.5 [1] Let (Y,Wy) be Nits on Y and L be an Ngs on Y. Then L is said to be a neutrosophic regular open

set (briefly, Nyros ) if L = Nyint(Nscl(L)).
The complement of a Nros is called a neutrosophic regular closed set (briefly, Nyrcs) in Y.

Definition 2.6 [18] A set K is said to be a neutrosophic
(i) & interior of G (briefly, N;0int(K)) is defined by N;0int(K) = J{B: BC K & Bisa NyrosinY}.
(ii) 6 closure of K (briefly, Ny6cl(K)) is defined by N;O0cl(K) =(N{A: K CA & AisaNgresinY}.
Definition 2.7 [18] A set L is said to be a neutrosophic
(i) 6-open set (briefly, Nydos) if L = Nybint(L).
(i) 6-pre open set (briefly, Ny0Pos) if L C Nyint (NyOcl(L)).
(iii) 6-semi open set (briefly, Ny08os) if L C Nycl(N;Sint(L)).
(iv) e-open set (briefly, Nyeos) [16] if L C Nycl(Ns8int (L)) U Nyint (NgScl(L)).
(v) e*-open set (briefly, Nye*os) if L C Nycl(Nyint(NgScl(L))).

The complement of an Ny6os (resp. Ny6Pos, Ny6Sos, Nseos & Nye*os) is called a neutrosophic O (resp. §-pre,
d-semi, e & e*) closed set (briefly, NyScs (resp. NydPcs, Ny6Scs, Nyecs & Nye*cs))in Y.

Definition 2.8 [18] Let (X, Ty) and (Y, oy ) be any two Nts’s. Amap h: (X, ty) — (Y,0) is said to be neutrosophic
(resp. 0, 88, 0P, e & ¢*) continuous (briefly, NyCrs [10] (resp. Ny6Cts, Ny0SCts, Ny6PCts, NyeCts [17] & Nye*Cts))
if the inverse image of every N;os in (Y, 0y) is a Nyos (resp. Ny8os, Ny08os, Ny0Pos, Nyeos & Nye*os) in (X, Ty).

Definition 2.9 Let (X, 7y) and (Y, oy) be any two Nyts’s. Amap h: (X,Ty) — (Y, oy) is said to be neutrosophic

(i) e-irresolute (briefly, Nyelrr) [17] if the inverse image of every Nyeos in (Y, 0y ) is a Nyeos in (X, Ty).

(ii) homeomorphism (briefly, N;Hom) [7] if h and h~! are NyCts mappings.

Definition 2.10 [15] Let (X, Ty) and (Y, oy ) be any two Nts’s. Amap h: (X, ) — (Y, on) is said to be neutrosophic
(resp. 0, 88, 0P & €*) open map (briefly, NyO (resp. Ns0O, Ny68O, Ny0PO & Nie*0)) if the image of every Nyos in

(X,1y) is a Nyos (resp. N;8os, N;080s, Ny0Pos & Nye*os) in (Y, 0p).
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NEUTROSOPHIC e-OPEN MAPPING

Definition 3.1 A mapping 2 : (X, ty) — (¥, on) is neutrosophic e-open (briefly, N;eO) if image of every neutrosophic
open set of (X, Ty) is Nyeo set in (Y, on).
Theorem 3.1 The statements are hold but the converse does not true.

(i) Every N;60 mapping is a NyO mapping.
(ii) Every N;O mapping is a N;6SO mapping.
(iii) Every N;O mapping is a N;6PO mapping.
(iv) Every N;680 mapping is a NyeO mapping.
(v) Every Ny6PO mapping is a NyeO mapping.
(vi) Every N;eO mapping is a Nye*O mapping.

Proof. We prove only (v), the others are similar.
(v) Let A be a Nyos in X. Since h is Ny6PO mapping, h(A) is a Ny0Pos in Y. Since every Ny0Pos is a Nyeos [16],
h(A) is a Nyeos in Y. Hence h is a NyeO mapping.

l

‘ NseO map ‘ R — ‘ Nse* O map ‘

\/
i

FIGURE 1. N;eO map’s in Njts.

Example 3.1 Let X = {a} =Y and define Nys’s X; in X and ¥} & > in Y are

Ha Oa Vu Hg Oq Vg Ha Oa Vg

X, = (X, (2o P4 Tayy oy gy (Ba Oa Yayy oy gy (Ba Da ayy
=& (20508 =W (50508 =¥ (550505

Then we have Ty = {Oy,X;, 1y} and oy = {0y, Y1,Y2,In}. Let h: (X,Ty) — (Y, On) be an identity mapping, then /
is N;O map but not N;6O map.
Example 3.2 Let X = {a,b,c} =Y and define Nys’s X; in X and ¥},Y> & Y3 in Y are

O, Op O, V, V, V,
Xl:<X7(&7&7&)7(7aa7b5i)7(7a77b77c)>7

02°04°0477°0.5°0.5°0.57°0.8°0.6"0.6

Ha Hp  He Os Op O Va Vb Ve

Y =Y. (—,—.— _— . — —_— = —
1= 7(0.270.3’0.4)’(0.5’0.5’0.5)’(0.870.770.6»’

Ha  Hp e O, Op O Va Vb Ve

Yo=Y (—,—.— _— . — _— = —
2 <7(0.170.1’0.4)’<O.570.5’0.5)7(0.970.970.6»’

O, Op O, V, V, V,
y3:<y7(ﬁ7&’&)7(7a’7”,7”)7(7“771’770».

02°04°0477°05°0.5°0.57°0.8°0.6"°0.6

Then we have Ty = {Oy,X;, 1y} and oy = {Oy,Y1,Y2, In}. Let h: (X,7y) — (Y, On) be an identity mapping, then A
is a N;680 map but not N;O map.
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Example 3.3 Let X = {a,b,c} =Y and define Nys’s X; in X and ¥},Y»,Y3 & Y4 in Y are

Oy Op Oc Va Vp Ve

= G50504 050508 575506
=065 05 05 55 0505 5705 05
B (e A e (e 2 ) (e o )
B={ (550506 (05 0505 5605 04

Then we have ty = {Oy,X;, In} and oy = {Oy,Y1,Y2,Y3,Y1 NYa, In}. Let h: (X, 7y) — (Y, 0n) be an identity map-
ping, then A is a Ny6PO map but not NyO map.
Example 3.4 Let X = {a,b,c} =Y and define Nys’s X; in X and ¥;,Y, & Y3 in Y are

Oy Op Or. Vg Vp Ve

X = <X7(%,([)%’%)’(ﬁ’ﬁ’ﬁ)’(@’ﬁ’ﬁ»
N= (55 5555 @5 0505 @8 57756

Then we have Ty = {Oy,X;, 1y} and oy = {Oy,Y1,Y2, In}. Let h: (X, 1y) — (Y, On) be an identity mapping, then £
is a NyeO map but not N;6PO map.
Example 3.5 Let X = {a,b,c} =Y and define Nys’s X; in X and ¥1,Y,,¥3 & ¥4 in Y are

X=X B ). (04 % 0 (5 o )
Vv (de B B (2o B B, (e o 2,
B= (1. B ) (G 5 o e i )
B= (550506 (65 0505 (5605 04
H= (55 0504 55 0505 (57705 06

Then we have Ty = {Oy,X;, In} and oy = {Oy,Y1,Y2,Y3, Y1 NYa, In}. Let h: (X, 7y) — (Y, 0n) be an identity map-
ping, then £ is a NyeO map but not Ny6SO map.
Example 3.6 Let X = {a,b} =Y and define Nys’s X; in X and ¥} & Y in Y are

=005 05) 5509 (0506
=005 05) (0508 (6505
B=0(5505) G508 (5706
Then we have Ty = {Oy,X;, Ix} and oy = {On, Y1, 1y}. Let h: (X, 7y) — (Y, 0n) be an identity mapping, then £ is a

Nge* O map but not NyeO map.
Theorem 3.2 A mapping & : (X, ty) — (Y, 0n) is NseO iff for every Nys A of (X, ty), h(Nsint(A)) C Nyeint(h(1)).
Proof. Necessity: Let /2 be a NyeO mapping and A be a Nsos in (X, Ty). Now, Nyint(A) C A implies h(Ngint (1)) C
h(A). Since h is a NyeO mapping, h(Nsint (1)) is Nyeos in (Y, oy ) such that 2(Ngint (1)) C h(A) therefore h(Ngint(A)) C
Nyeint(h(R)).

020016-4



Sufficiency: Assume A is a Nyos of (X, Ty). Then h(A) = h(Ngint(A)) C Nyeint(h(A)). But Nyeint(h(A)) C h(A).
So h(A) = Nseint(A) which implies #(A) is a Nyeos of (Y, oy) and hence £ is a NyeO.

Theorem 3.3 If 1 : (X, 7y) — (Y, Oy) is a NyeO mapping then Nyint(h~' (1)) C h™!(Nseint (1)) for every Nys A of
(Ya O-N)'

Proof. Let A be a Nys of (Y, oy). Then Nyint(h=' (1)) is a Nyos in (X, Ty). Since & is NyeO, h(Nyint(h~' (1)) is Nyeo
in (Y, on) and hence a(Nyint(h='(A))) C Nyeint(h(h='(1))) C Nyeint(A). Thus Nyint(h=' (1)) € h~! (Nyeint(1)).

Theorem 3.4 A mapping & : (X, Ty) — (Y, 0y) is NseO iff for each Nys p of (Y, oy) and for each Nycs A of (X, Ty)
containing 4~ ! (1) there is a Nyecs W of (Y, o) such that 4 C A and 2~ (y) C A.

Proof. Necessity: Assume / is a NyeO mapping. Let 1 be the Nycs of (Y, 0y) and A is a Nycs of (X, Ty) such that
h='(u) C A. Then w = (h~1(A€)) is Nyecs of (Y, on) such that A~ ! (y) C A.

Sufficiency: Assume @ is a Nyos of (X, Ty). Then h~! ((h(®))¢ C @ and ®° is Nycs in (X, 7). By hypothesis there
is a Nyecs y of (Y,oy) such that (h(®))¢ C w and h~!(y) C @°. Therefore ® C (h~'(y))¢. Hence y¢ C h(w) C
h((h~'(y))¢) C v which implies h(®) = y°. Since ¢ is Nseos of (Y, o). Hence h(®) is Nyeo in (Y, oy) and thus
h is NyeO mapping.

Theorem 3.5 A mapping /1 : (X, ty) — (Y, oy ) is NyeO iff h=! (Nyecl (1) C N cl(h- !

Proof. Necessity: Assume £ is a NyeO mapping. For any Ngs A of (Y on), i (&)
Theorem 3.4 there exists a Nyecs p in (Y, oy) such that A C p and 2= (u) € Nyel (h™
=Y (Nsecl(A)) Ch~1(u) C Nycl(h=1(R)).

Sufficiency: Assume A is a Nys of (Y, ox) and g is a Nycs of (X, Ty) containing A~ (A). Put { = cl(1), then A C ¢
and { is Nyec and h= () C cl(h~' (1)) C . Then by Theorem 3.4, h is NyeO mapping.

Theorem 3.6 If : (X, 7v) — (Y,0n) and g : (Y, 0n) — (Z, pn) be two neutrosophic mappings and goh : (X, Ty) —
(Z,pN) is NyeO. If g : (Y, 0n) — (Z,pN) is Nyelrr then h: (X, Ty) — (Y, 0y) is NyeO mapping.

Proof. Let y be a Nyos in (X, ty). Then goh(y) is Nseos of (Z,pyn) because goh is NyeO mapping. Since g is
Nyelrr and goh(y) is Nyeos of (Z, py) therefore g~! (goh(w)) = h(y) is Nyeos in (Y, o). Hence h is NyeO mapping.

Theorem 3.7 If 1 : (X, ty) — (Y,0n) is NsO and g : (Y,0n) — (Z,pn) is NseO mappings then go f: (X, ) —
(Z,pn) is NyeO.

Proof. Let v be a Nyos in (X, Ty). Then h(y) is a Nsos of (Y, 0n) because & is a N;O mapping. Since g is N,eO,
g(h(y)) = (goh)(y) is Nseos of (Z,py). Hence g oh is NyeO mapping.

(1)) for everyN s A of (Y,on).
C Nycl(h~'(4)). Therefore by
(4

(1)). Therefore we obtain that

NEUTROSOPHIC e-CLOSED MAPPING

Definition 4.1 A mapping /i : (X, 7y) — (¥, 0y) is Nye-closed (briefly, N;eC) if image of every Nycs of (X, Ty) is Nyecs
in (Y, GN).
Theorem 4.1 The statements are hold but the converse does not true.

(i) Every N;6C mapping is a N,C mapping.
(ii) Every N;C mapping is a N;6SC mapping.
(iii) Every N;C mapping is a Ny6PC mapping.
(iv) Every Ny68C mapping is a NyeC mapping.
(v) Every Ny0PC mapping is a NyeC mapping.
(vi) Every NyeC mapping is a Nye*C mapping.

Proof. We prove only (v), the others are similar.

(v) Let A be a Nyes in X. Since A is Ny0PC mapping, (1) is a Ny0Pes in Y. Since every Ny0Pcs is a Nyecs [16],
h(A) is a Nyecs in Y. Hence h is a NyeC mapping.

Example 4.1 In Example 3.1, & is a NyC map but not N;6C map.

Example 4.2 In Example 3.2, & is a N;6SC map but not N;C map.

Example 4.3 In Example 3.3, & is a N;6PC map but not N;C map.

Example 4.4 In Example 3.4, / is a NyeC map but not NydPC map.

Example 4.5 In Example 3.5, & is a NyeC map but not Ny68C map.

Example 4.6 In Example 3.6, / is a Nye*C map but not NyeC map.

020016-5
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NgeC map | — | Nye*C map

FIGURE 2. NyeC map’s in Nsts.

Theorem 4.2 A mapping % : (X, Ty) — (Y, 0y) is NyeC iff for each Nys pt of (Y, o) and for each Nyos A of (X, Ty)
containing 2~ (1) there is a Nyeos w of (Y, oy) such that u C wand i~ (y) C A.

Proof. Necessity: Assume /% is a NyeC mapping. Let 1 be the Nycs of (Y, 0y) and A is a Nyos of (X, Ty) such that
h='(u) CA. Then yw =Y —h~1(A€) is Nyeos of (Y, o) such that i~ (y) C A.

Sufficiency: Assume y is a Nycs of (X, Ty). Then (h(y))¢ is a Ngs of (Y, 0y) and y° is Nsos in (X, Ty) such that
=Y ((h(y))¢) C w¢. By hypothesis there is a Nyeos y of (Y, oy) such that (h(y))¢ C y and A~ (y) C w°. Therefore
v C (= '(y))¢. Hence w¢ C h(y) C h((h~'(w))¢) C w¢ which implies h(y) = y¢. Since y¢ is Nyecs of (Y, oy).
Hence h(y) is Nsec in (Y, 0y ) and thus & is NyeC mapping.

Theorem 4.3 If /1 : (X,1y) — (Y,0y) is NyC and g : (Y,0n) — (Z,pn) is NyeC. Then goh: (X,ty) — (Z,pn) is
NgeC.

Proof. Let v be a Nycs in (X, 7y). Then h(y) is Nyes of (Y, o) because h is NyC mapping. Now (goh)(y) =
g(h(y)) is Nyecs in (Z, py) because g is NyeC mapping. Thus g o i is NyeC mapping.

Theorem 4.4 If 1 : (X, ty) — (Y, 0y) is NyeC map, then Nyecl(h(y)) C h(Nscl(y)).

Proof. Obvious.

Theorem 4.5 Let 1 : (X, 1y) — (Y,0y) and g : (Y,0n) — (Z, pn) are NseC mappings. If every Nyecs of (Y, oy) is
Nsc then, goh: (X,ty) — (Z,pn) is NgeC.

Proof. Let ¥ be a Nycs in (X, Ty). Then h(y) is Nyecs of (Y, o) because h is NyeC mapping. By hypothesis i(y)
is Nyes of (Y, 0n). Now g(h(w)) = (goh)(y) is Nyecs in (Z,py) because g is NyeC mapping. Thus goh is NyeC
mapping.

Theorem 4.6 Let i : (X, Ty) — (Y, 0n) be a objective mapping, then the following statements are equivalent:

(1) his a NyeO mapping.
(i1) & is a NyeC mapping.
(i) h~! is NyeCts mapping.

Proof. (i) = (ii): Let us assume that % is a NyeO mapping. By definition, y is a Nyos in (X, ty), then A(y) is a
Nyeos in (Y, 0y). Here, v is Nycs in (X, Ty), then X — y is a Nos in (X, Ty). By assumption, #(X — ) is a Nyeos in
(Y,on). Hence, Y — h(X — y) is a Nyecs in (Y, oy ). Therefore, & is a NyeC mapping.

(ii) = (iii): Let y be a Nyes in (X, y) By (ii), () is a Nyecs in (Y, 0y). Hence, h(y) = (k1) " (y),so h~lisa
Nyecs in (Y, o). Hence, h=! is NyeCts.

(iii) = (i): Let ¥ be a Nyos in (X, 7y) By (iii), (h=") ' () = h(y) is a N;eO mapping.

NEUTROSOPHIC e-HOMEOMORPHISM

Definition 5.1 A bijection 4 : (X, ty) — (Y, 0y) is called a Nye-homeomorphism (briefly NyeHom) if h and h~! are
N;eCts.

020016-6



Theorem 5.1 Each NyHom is a NyeHom. But not conversely.

Proof. Let i be N;Hom, then h and h~! are N,Cts. But every N;Cts function is NseCts. Hence, h and h~1is NyeCts.
Therefore, h is a NyeHom.

Example 5.1 Let X = {a,b,c} =Y and define Nys’s X1,X; & X3 in X and Y; in Y are

X =(55:0504” (055505 @507 06
=035 5105 @5 05 050505 060"
Xo = (K. (B B b, (32 32 09, (3 e )
=G5 04 04" (0505 05 (550606

Then we have Ty = {Oy, X1, X2, Iy} and oy = {Oy, Y1, In}. Let i : (X, 7v) — (Y, 0n) be an identity mapping, then A
is NyeH om but not NgHom.

Theorem 5.2 Let i : (X, 1y) — (Y, 0n) be a bijective mapping. If & is NyeCts, then the following statements are
equivalent:

(1) his a NyeC mapping.
(ii) & is a NyeO mapping.
(iii) h~!is a NyeHom.

Proof. (i) = (ii) : Assume that / is a bijective mapping and a NyeC mapping. Hence, 4~! is a NyeCts mapping. We
know that each Nyos in (X, Ty) is a Nyeos in (Y, oy). Hence, h is a NyeO mapping.

(ii) = (iii) : Let & be a bijective and N;O mapping. Further, 4! is a NyeCts mapping. Hence, h and h~! are NyeCts.
Therefore, h is a NyeHom.

(iii) = (i): Let & be a NyeHom, then h and h~! are NyeCts. Since each Nycs in (X,Ty) is a Nyecs in (Y, oy), hence
h is a NgeC mapping.

Definition 5.2 A Nts (X, Ty) is said to be a neutrosophic eT% (briefly, NseT% )-space if every Nyecs is Nyc in (X, Ty ).

Theorem 5.3 Let 2 : (X, ty) — (Y, 0n) be a NyeHom, then h is a NyHom if (X, Ty) and (Y, oy) are NseT%—space.

Proof. Assume that ¥ is a Nycs in (Y, 0y), then h~!(y) is a Nyecs in (X, ty). Since (X, Ty) is an NseT%-space,

h='(y) is a Nycs in (X, Ty). Therefore, & is NyCts. By hypothesis, 7~ ! is NyeCts. Let £ be a Nycs in (X, 7y). Then,
(h"H~=Y(&) = h(&) is a Nycs in (Y, 0y), by presumption. Since (Y, oy) is a NyeT) -space, h(§) is a Nycs in (Y, o).
Hence, A~ is N,Cts. Hence, h is a N;Hom.

Theorem 5.4 Let /1 : (X, ty) — (Y, 0y) be a Nyts, then the following are equivalent if (Y, 0y) is a NseT% -space:

(1) h is NyeC mapping.
(ii) If y is a Nyos in (X, Ty), then A(y) is Nseos in (Y, 0n).
(iil) h(Nsint(y)) C Nycl(Ngint (h(y))) for every Nys w in (X, Ty).

Proof. (i) = (ii): Obvious.

(ii) = (iii): Let w be a Nys in (X, Ty). Then, Nyint () is a Nyos in (X, ty). Then, h(Nyint (y)) is a Nyeos in (Y, Oy).
Since (Y,0y) is a NSeT% -space, so h(Nyint(y)) is a Nsos in (Y, oy). Therefore, h(Nyint (y)) = Nyint (h(Nsint(y))) C
Nscl(Nsint(h(y))).

(iii) = (i): Let ¥ be a Nyes in (X, Ty). Then, y* is a Nyos in (X, tTy). From, h(Nyint (y©)) C Nycl (Nyint (h(y©))).
Hence, h(y*¢) C Nycl(Ngint(h(y*))). Therefore, h(y*) is Nyeos in (Y,0y). Therefore, h(y) is a Nyecs in (X, Ty).
Hence, h is a NyC mapping.

Theorem 5.5 Let 1 : (X, 7y) — (Y,0n) and g : (Y, 0n) — (Z, pn) be NseC, where (X, Ty) and (Z, py) are two Nits’s
and (Y,on) a NseT% -space, then the composition g o & is NyeC.

Proof. Let y be a Nycs in (X, Ty). Since & is Nyec and h(y) is a Nsecs in (Y, 0y ), by assumption, A(y) is a Nycs in
(Y,0n). Since g is Nyec, then g(h(y)) is Nyec in (Z,py) and g(h(y)) = (goh)(y). Therefore, g o is NyeC.

Theorem 5.6 Let /1: (X, ty) — (Y,on) and g : (Y, 0n) — (Z,pn) be two Nits’s, then the following hold:
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(1) If gohis NseO and h is NyCts, then g is NseO.
(1) If gohis N;O and g is NseCts, then h is NseO.

Proof. Obvious.

NEUTROSOPHIC e-C HOMEOMORPHISM

Definition 6.1 A bijection 2 : (X, 7y) — (Y, on) is called a Nye-Completely homeomorphism (briefly, NyeCHom) if h
and 1! are Nyelrr mappings.

Theorem 6.1 Each NyeCHom is a NyeHom. But not conversely.

Proof. Let us assume that y is a Nycs in (Y, 0y). This shows that y is a Nyecs in (Y, oy). By assumption, 7~ ()
is a Nyecs in (X, 7v). Hence, h is a NyeCts mapping. Hence, i and h~ ! are NyeCts mappings. Hence % is a NyeHom.

Example 6.1 Let X = {a,b,c} =Y and define Nys’s X; & X in X and Y in Y are

Ha  Up MU Os Op Oc Va Vb Ve

X = L T e N G L e
! <’(0.2’0.3’0.4)’(0.5’0.5’0.5)’(0.8’0.7’0.6)>

Ha  Up MU Os Op Oc Va Vb Ve

X, — (X. (24 55 ey T4 b Zey 4 b T
=X G004 %505 050909 06
vty (Ha Ho Hey  Oa Op Ocy Va Vb Ve
Y17<Y’(0 0.3 02)’(0.5’0.5’0.5)’(0.670.7’0.8)>‘

Then we have Ty = {Oy, X, X5, Iy} and oy = {0y, Y1, 15 }. Let h: (X, 7y) — (Y, Oon) be mapping defined as i(a) =
h(b) = b & h(c) = a, then h is NyeHom but not NyeCHom.

Theorem 6.2 If / : (X,1y) — (Y,0y) is a NyeCHom, then Nyecl(h~'(y)) C h™!(Nycl(y)) for each Nits v in
(Y, GN).

Proof. Let y be a Nys in (Y, oy). Then, Nycl(y) is a Nycs in (Y, oy ), and every Nics is a Nyecs in (Y, Oy ). Assume
h is NyeIrr, h~'(Nycl(A)) is a Nyecs in (X, Ty), then Nycl(h=! (Nscl(y))) = h~ ! (Nscl(w)). Here, Nyecl(h™' (y)) C
Nyecl(h™' (Nycl(y))) = h~! (Nycl (y)). Therefore, Nyecl(h~' (w)) C h=! (Nycl(y)) for every Nys y in (Y, oy).

Theorem 6.3 Let /1 : (X, 7y) — (Y,0n) be a NyeCHom, then Nyecl(h™'(w)) = h™! (Nyecl(y)) for each Nys v in
(Yv c;N)'

Proof. Since 1 is a NyeCHom, then h is a Nselrr mapping. Let y be a Nys in (Y, on). Clearly, N, ecl(l,l/) is a
Nsecs in (X,7y). Then Nyecl(y) is a Nyecs in (X, 1y). Since h='(y) C h=!(Nsecl(w)), then Nyecl(h~'(y)) C
Nyecl(h=!(Nyecl(y))) = h™ ' (Nsecl(y)). Therefore, Nyecl(h™'(y)) C h~! (Nyecl(y)). Let h be a NyeCHom. h™!
is a Nyelrr mapping. Let us consider Nys 2~ () in (X, ty), which implies Nyecl(h~'(y)) is a Nyecs in (X, Ty).
Hence, Nyecl(h~'(y)) is a Nyecs in (X, TN) ThlS implies that (h=1)~!(Nyecl(h='(y))) = h(Nsecl(h~ 1 (y))) is a
Nsecs in (Y,0n). This proves v=((hYH"(n (l//)) C (Y)Y (Nyecl(h="(w))) = h(Nsecl(h~'(w))). Therefore,
Nyecl(y) C Nyecl(h(Nsecl(h~'(y)))) = h(Nsecl(h~'(y))), since A~ is a Nyelrr mapping. Hence, i~ (Nsecl(y)) C
=Y (h(Nyecl(h='(w)))) = Nyecl(h~'(y)). That is, h~'(Nyecl(y)) C Nyecl(h~'(y)). Hence, Nyecl(h™'(y)) =
=Y (Nyecl(y)).

Theorem 6.4 If 1 : (X, ty) — (Y,0y) and g : (Y,0n) — (Z,pn) are NyeCHom’s, then go h is a NyeCHom.

Proof. Let / and g to be two NyeCHom’s. Assume Y is a Nyecs in (Z, py). Then, g~! () is a Nyecs in (Y, o).
Then, by hypothesis, 7~ (¢~ (y)) is a Nyecs in (X, Ty). Hence, goh is a Nyelrr mapping. Now, let { be a Nyecs in
(X,ty). Then, by presumption, A(g) is a Nyecs in (Y, oy). Then, by hypothesis, g(A(&)) is a Nyecs in (Z, py). This
implies that go & is a Nyelrr mapping. Hence, goh is a NyeCHom.

CONCLUSIONS

In this paper, the new concept of a NgHom and a NyeH om in Nts was discussed. Furthermore, the work was extended
as the NyeCHom, NyeO and NgeC mapping and NSeT% -space. Further, the study demonstrated NgeCHom’s and also

derived some of their related attributes. In future, we can carry out the further research on neutrosophic e-compactness,
neutrosophic e-connectedness and neutrosophic contra e-continuous functions.
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