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Abstract. Aim of this present paper is, we introduce and investigate neutrosophic Z-continuous maps which is a new
kind of neutrosophic continuous in neutrosophic topological spaces. Also discussed about some properties and
characterization of neutrosophic Z-irresolute maps.
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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 [6]. After that the concept of
fuzzy set was developed into the concept of intutionistic fuzzy set (briefly, Ifs) by Atanassov in 1983[2,3,4], which
gives a degree of membership and a degree of non-membership functions.

In 2005 Smaradache [14] study the concept of neutrosophic set (briefly, N;s). After that and as developed the
term of neutrosophic set, Salama has studied neutrosophic topological space (briefly, N;ts) and many of its
applications [9,10,11,12]. In 2012 Salama and Alblowi defined neutrosophic topological space [9].

Saha [15] defined §-open sets in topological spaces. Vadivel et.al. [17] introduced §-open sets in a neutrosophic
topological space. In 2008, Ekici [7] introduced the notion of e-open sets in a general topology. In 2014, Seenivasan
et.al. [13] introduced e-open sets in a fuzzy topological space along with fuzzy e-continuity. Vadivel et.al. [5]
studied fuzzy e-open sets in intuitionistic fuzzy topological space.

In this paper, we develop the concept of neutrosophic Z continuity in a topological spaces and also specialized
some of their basic properties with examples. Also, we discuss about properties and characterization of neutrosophic
Z-irresolute maps.

PRELIMINARIES

In Paper [9], a neutrosophic set (briefly, Ngs) is defined & properties such as Oy, Iy, L € M,L = M,Iy — L,L U
M &L N M. Also, a neutrosophic topological space (briefly, N,ts), neutrosophic open sets (briefly, Ngos),
neutrosophic closed sets (briefly, Nics), neutrosophic interior of L (briefly, Nyint(L)) and neutrosophic closure of L
(briefly, Ngcl(L)) are defined. In [1], neutrosophic regular (resp. pre) open set (briefly, Nyros (resp. NyPos)) and
neutrosophic regular (resp. pre) closed set (briefly, Nsrsc (resp. NyPcs)) are described. In [17], neutrosophic &
interior of G (briefly, N6 int(K)), neutrosophic § closure of K (briefly, Ny6cl(K)), neutrosophic §-open set
(briefly, Ng;d0s), neutrosophic §-semi open set (briefly, Ny6Sos) and their respective closed sets. A neutrosophic e-
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open set (briefly, Nyeos) [16], neutrosophic Z-open set (briefly, N;Zos) [8] and their respective closed sets. A
neutrosophic (resp. §,8S,P&e) continuous (briefly, N;Cts [11] (resp. Ng6Cts, Ny6SCts, NgPCts [1] & NgeCts
[18])) are also used in this paper.

NEUTROSOPHIC Z-CONTINUOUS MAPS

Definition 1: A map h: (X,7y) = (Y, 0y) is called neutrosophic Z-continuous (NZ Cts in short) if h™1(3)) is a
N¢Zos in (X, ty) for every Nyosy in (Y, ay).
Example 2: Let X = {I,m,n} = Y and define N;s'sX;, X,&X; in X and ¥; in Y are

X :(X(ﬂ“_mﬂ_n) (ﬂ‘iﬂﬁ) (ﬂ"_mv_n
1 ’\o0.2’ 03”04/’ \05"05"05/’\0.8”0.7" 0.6

X :(X(ﬂ”_m“_n) (ﬂ"_m”_n) (ﬂ"_mv_n)
2 "\o0.1’ 0104/’ \05"05"05/’\0.9" 09’06

)l
)
Kl HEm HEn 0l 9m On Vi Vim Vn
new (i) (42 (e
3 =&, 02’04’04/’ \05"05"05/’\08’06"0.6 2

le(y’(ﬂ #om ”_n)’(ﬂ om ”_n)_(ﬂ Vm ¥n

0.2’ 04’04 05’05’05 0.8’ 0.6’ 0.6 )
Then we have Tty = {0y, X1, X5, 14} and oy = {0y, Y;, 15}. Let h: (X, ty) = (Y, 0y) be an identity mapping,
then h is NyZCts function.
Proposition 3: The statements are hold but the converse does not true.
(1) Every Ny6Cts is a NyCts.
(i1) Every NyCts is a Ny6SCts.
(iii) Every NyCts is a NyPCts.
(iv) Every Ng8SCts is a NyZCts.
v) Every NyPCts is a NyZCts.
(vi) Every NgZCts is a NgeCts.
Proof: The proof of (i), (ii) & (iii) are studied in [19] & [18].
(iv) Let 1 be a $N,o0s in Y. Since h is Ny6SCts, h™1(1) is a Ny6Sos in X. Since every N Sos is a NyZos
[16], h~t(x) is a NyZos in X. Hence h is a NyZCts.
(v) Let 1 be a SN o0s in Y. Since h is NyPCts, h™1(y) is a NyPos in X. Since every N,Pos is a N;Zos
[16], h~t() is a NyZos in X. Hence h is a N,ZCts.
(vi) Let 1 be a SN o0s in Y. Since h is NyZCts, h"1 () is a N;Zos in X. Since every N;Zos is a Nyeos [16],
h™1(y) is a Neos in X. Hence h is a NeCts.
Example 4: Let X = {{, m,n} = Y and define N;s'sX;, X,&X; in X are

X, :(X,(ﬂ Hm “_n),(ﬂ Im @),(ﬂ Vm v_n)),

02’03’04 05’05’05 0.8’0.7"0.6
KL Bm Hn I, Om On VI Vm Vn
ne (i) (5 28] (40 5)
2 =X, 01’01’04 /’\05"05’05/’\09"09"0.6 2
Kl Hm Hn 91 9m On Vi Vim Vn
Bom(E ) (2 ) (L)
s =(Y, 02’02"03/’\o5’05"05/"\0.8’08"0.7 )

Then we have Ty = {0y, X1, X5, 15}. Let h: (X, 7y) = (X, oy) be an identity mapping, then h is NyPCts but not
N,Cts, the set h™1(X3) = X3 is a NyPos but not N,o0s.
Example 5: In Example 2, h is N,ZCts but not N,PCts, the set h=1(Y;) = X; is a NoZos but not N,Pos.
Example 6: Let X = {I,m,n} = Y and define N;s'sX;,X,&X; in X and Y; inY are

X, :(X,(ﬂ Hm ”_n),(ﬂ Im @),(ﬂ Vm v_n)),

02’03’04 05’05’05 08’07’ 0.6
KL Bm Hn g, Om On VI Vm Vn
fo (). (8 2 R). (0 )
2 =X, 01’01’04 /’\05"05"05/’\09"09"0.6 2
KL Em Hn Ol Om On VI Ym Vn
LG ONCE ENCE 1
3 =&, 08’07’08/’ \05"05’05/"\02"03"0.2 2

o 0] 0; vV V- V-
b= (55 ) (G on 63) (Gis iz )
Then we have 7y = {0y, Xy, X, 1y} and oy = {0y, Yy, 15} Let h: (X, ty) = (Y, 0y) be an identity mapping,
then h is NyeCts but not NoZCts, the set h=1(Y;) = X5 is a N eos but not N, Zos.
Example 7: Let X = {l,m,n} = Y and define N;s'sX;,X,&X; in X and Y; inY are

X, :(X,(ﬂ Hm ”_n),(ﬂ Im ﬁ)’(ﬂ Vm v_n)),

04’06’05 05’05’05 06’04’05

Ul Hm B gl Om O Vi Vm V
X2=(X’(_’_m’_n)’(_'_m’_n)’(_’_m’_n))’

06’04’04 05’05’05 04’06’06
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Kl Hm Hn 0l Om On Vi Vim Vn
X =00 (0e 520 ) (5o sm 0t ) (i a2 )

Hi Bm Hn I Om On Vi Vm Vn
= (i) (G i) (Gess i )

Then we have Ty = {0y, X1, X5, X3 UX,, X; N X,, 15} and oy = {0y, Yy, 1y} Let h: (X, 7y) = (Y,0y) be an
identity mapping, then h is NyZCts but not N;6SCts, the set h™1(Y;) = X5 is a NyZos but not Ny§Sos. The other
implications are shown in [17].

Remark 8: We obtain the following diagram from the results we discussed above.

N.6Cts
N.Cts
N.68Cts N.PCts

\ N.ZCts 4 N.eCts

Theorem 9: A map h: (X, ty) — (Y, 0y) is Ng ZCts iff the inverse image of each Nycs inY is NgZcs in X.
Proof: Let 1) be a Nycs in Y. This implies ¥¢ is Nyos in Y. Since h is NyZCts, h"1(1) is NyZos in X. Since
(@) = (h*(W))", k() is a NyZcs in X.

Conversely, let 1 be a Nycs in Y. Then ¢ is a N;os in Y. By hypothesis h™(3¢) is NyZos in X. Since
h=1(@W¢) = (W1 (@))¢, (h~ ()¢ is a NyZos in X. Therefore h™1 () is a NgZcs in X. Hence h is NyZCts.
Theorem 10: Let h: (X, 7y) = (Y, 0y) be a NgZCts where every NyZos in X is a N;o0s in X, then h is a N;Cts.
Proof: Let 1) be a Nyos in Y. Then h™1(y) is a NyZos in X. By hypothesis, h™*(y)) is a Nyos in X. Hence h is a
N,ZCts.

Theorem 11: Let h:(X,ty) = (Y,0y) be a NgZCts map and g:(Y,oy) — (Z,py) be an NCts, then
geoh:(X,ty) = (Z,py) is a NgZCts map.
Proof: Let i be a Nyos in Z. Then g~ (3) is a NyZos in Y, by hypothesis. Since h is a NyZCts maps, h™ (g~ (¥))
isa N;Zos in X. Hence g o h is a N;ZCts map.
Theorem 12: Let h: (X, 7y) = (Y, oy) be a NgZCts map. Then the following conditions are hold.

@) h(NyZcl()) < Nycl(h@)), for all Ny in X.

(ii) NyZcl(h™1(w)) € h=Y(Nycl(w)), for all Nys in Y.
Proof: (i) Since Nycl(h(3)) is a Nycs in Y and h is NyZCts, then h™*Ncl(h(y)) is NyZc in X. That is, Ny Zcl(y) S
R Ngcl(h(¥)). Therefore, h(NsZcl(¥))) € Nycl(h()).
(ii) By replacing ¥ by h~1(u) in (i), we obtain hA(NyZcl(h™1(u))) € Nycl(h(h™1(1))) € Nycl(u). Hence,
NSch(h'l(u)) c h_l(NSCl(M)), for every neutrosophic set y in'Y.
Remark 13: If h is NgZCts, then

(1) h(NsZcl(y)) is not necessarily equal to Nycl(h(y)) where Y € X.

(ii) N,Zcl(h™t(u)) is not necessarily equal to h™(Nscl(u)) where u € Y.
Example 14: In Example 2, h is a N;ZCts.

(i) Letz/;:(((ﬂ”—bﬂ),(ﬁﬂ "”),(V—“”—bﬁ))).Then

02’04’04 05’05’05 0.8’0.6"0.6
_ Ua Up W Oq Op O, Vg Vp V
h(Nszel@)) = FNszel (555255 ) (5 5255 ) G seas )

=f(((ﬂ 12’} ﬁ) (& 9 i) (V_a Yb E)))
02’04’04 /)’\05’05"05/’\0.8’06"0.6

=((&ﬂﬁ) (&ﬂ&) (V_a"_bk))
02’04’04 /)’\05’05"05/’\0.8’06"06/""
But

M) = Nt (n (32,85, 25). G2 3255 (G532:52))
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Ha Hp Hc Jq Op Oc Va Vp V¢
et () (3 25). (2 2.2)
S (0.2’0.4’0.4 ’\o05’05’05/’\0.8’0.6” 0.6 )
:((ﬂ”_bﬁ) (&ﬂﬁ) (V_a"_bk))
08’07’06/’ \05’05"05/"\0.2’03"04 /"

Thus h(NyZcl(¥)) # Nscl(h(¥)).

(ii) Letn:((”_a“_bﬁ)’("_aﬂ&),(v_a"_bﬁ))_

02’04’04

05’05’05 08’06’0.6
Then
— - Ha Kb K¢ 9q 9p Oc¢ Ya Vb V¢
NZel(h () < NoZel(h (2 22 e ) (22,22, 20 ) (a0 e )
S ( m) < N ( <0.2'0.4'0.4 "\0.5”05”05./"\08" 0.6’ 0.6 )
Ha Kb HEc 9q O9p Oc¢ Ya Vb Vc
“ma(((n 2 5) (22 ) G2 2 2))
S <0.2'0.4'0.4 ’\o0.5’05"05/"\0.8’06"0.6 )
:((ﬁﬂﬁ) (&Q&) (V_a"_bk))
02’04’04/’ \05’05"05/’\0.8’06"06/""
But

02’04’04 05’05’05 0.8'0.6"0.6

— p-1(((Ha Hb HBc\ (%a 9b 9c\ (Ya Vb Ve

=h (<(0.8 0.7 0.6 ) ! (0.5 ’0.5’0.5 ) ! (0.2 "03 0.4 )))

— ((Ha HBb Hc\ (%a 9b 9c\ (Va Vb Ve

- ((0.8 "0.7” 0.6 ) ! (0.5 "0.5 0.5 ) ! (0.2 03704 ))

Thus NyZcl(h™t(n)) # ™ (Nscl(n)).

Theorem 15: If h is NyZCts, then k™ (Ngint (1)) < NyZ int(h™*(w)), for all Ngsp in Y.
Proof: If h is N;ZCts and u € oy. N, int(u) is Nyo in Y and hence, h™1(N, int(n)) is Ny Zo in X. Therefore
N, int (h—l(st int(,u))) = hY(Ny int()). Also, Nyint(u) <p, implies that h~'(Nyint(w)) < h~'(u).
Therefore N Zint (h‘l(Nsint(u))) < NyZint(h™*(w)). That is A= (Nyint(w)) < NyZint (R71(w)).
Conversely, let h™(Nyint(u)) < NyZint(h™*(w)) for all subset p of Y. If i is Nyo in Y, then Ny int(u) = u. By
assumption, h=*(Ny int(u)) < NyZint(h™()). Thus A= () < NyZint(h~1(w)). But NyZint(h™1(w)) < h=1(w).
Therefore NyZint(h™t(1)) = h™*(w). That is, R~ () is NsZo in X, for all Nyosu in Y. Therefore h is NyZCts on X.
Remark 16: If h is N;ZCts, then N Zint(h~'(u)) is not necessarily equal to h™*(Ngint(u)) where i € Y.
Example 17: In Example 2, h is a NyZCts. Letn = ((#—“ Eb Ec ) , (ﬂ 2 ) , (v—a b Zc )). Then

R~ (Nscl(n)) = h™? (Nscl (((ﬁ b &)’(2 L4 2),("_& b k))))

02’04’04 05’05’05 08’06’0.6
: - : - Ha Kb Hc 9a 9p Oc Va Vp V¢
N Zine(h ) < Nyzine (- (2, 22, e ) (22,22 22 ) (ta v ve))
s (h="(m) = N ( 02’04’04/’ \05’05"05/’\0.8’06’0.6 )

_ . Ha Hbp Hc Og Op O¢ Va Vp V¢
= N;Zint (<(0.2 ’0.4" 0.4 ) ’ (0.5 ’0.5’ 05 ) ’ (0.8 "0.6” 0.6 )>)
=((&ﬂ&) ("_aﬂi) (V_av_b£)>
02’04’04/’ \05’05"05/"\08’06"06 /"
But

h‘l(Nsint(n)) — h—l(NSl'nt (((ﬂ Hp ﬂ)’(ﬂ 9b ﬁ),(v_a Yb E))))

02’04’04 05’05’05 0.8’06°0.6
=h—1 (((&I”_blﬁ)l(G_alﬂlﬂ)l(v_alv_blk)))
02’04’04 05’05’05 0.8°0.6°0.6
=<(ﬂ b ﬁ) (U_a % %) (v_a o))
01’01’04 /’\05’05"05/"\09"09" 0.6

Thus NyZint(h™*(1)) # h=*(Ngint(n)).
NEUTROSOPHIC Z-IRRESOLUTE MAPS

Definition 18: A map h: (X, 7y) — (Y, 0y) is called neutrosophic Z-irresolute (briefly, NyZIrr) map if h™1(y) is a
NyZos in (X, Ty) for every NyZosy in (Y, ay).

Theorem 19: Let h: (X, 7y) = (Y, 0y) be a NgZIrr then h is a NgZCts map. But not conversely.

Proof: Let h be a NyZ Irr map. Let 1 be any N, os in Y. Since every N, os is a Ny Zos, is a Ng Zos in Y. By
hypothesis h™1 (1) is a Ny Zos in Y. Hence h is a Ny ZCts map.

Example 20: Let X = {a, b, c} = Y and define N;s'sX;,X,&X;inX and¥; &Y, inY are

Ha Kb K¢ 9a 9p Oc YVa Vp V¢
et (i 20) (A ) (i
1=, 02’03’04 /’\05’05’05/’\08" 07’06 2
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Ha Kb Hc

()
n(EEE)
|

(O'a Op Oc¢ )
"\0.5’ 0.5’ 0.5
(O'a Op Oc¢ )

(Va Vb VC)
09’09’06

Va Vb Vc)

02’04’04/’ \05’05"0.5 08’06’0.6
(“_a Kb He (& 9 ¢ (V_a Yb E)
’\o0.1’0.1’04/’\05’05’0.5 09’09’06

a c Oq O, O¢ Vg V, Ve
o= (Ges) (655055 ) G sese )
Then we have ty = {0y, X1, X5, 1y} and oy = {0y, Y;, 15}. Let h: (X, ty) = (Y, 0y) be an identity mapping,

then h is NyZCts but not NyZIrr, the set Y, is a Ny Zos in Y but h~(Y,) is not Ny Zos in X.
Theorem 21: Let h: (X,7y) = (Y,0y) be a Ny ZIrr where every Ng Zos in X is a Ny os in X, then h is a Ng Irr
map.
Proof: Let i be a N; os in Y. Then v is a Ny Zos in Y. Therefore h™1 () is a Ny Zos in X. By hypothesis h™1(y) is
a N; os in X. Hence h is a N Irr map.
Theorem 22: Let h:(X,7y) = (Y,0y) and g:(Y,oy) = (Z,py) be a NgZIrr maps, then goh: (X,7y) =
(Z,pn) is a Ng ZIrr map.
Proof: Let 1 be a Ng Zos in Z. Then g~1(3) is a Ny Zos in Y. Since h is a Ny ZIrr map, h™1(g~*(¥)) is a Ns; Zos
in X. Hence g o h is a Ny ZIrr map.
Theorem 23: Let h: (X,ty) = (Y,0y) be Ny ZIrr map and g: (Y,on) — (Z,py) be a Ny ZCts map, then go h :
(X,ty) = (Z,py) is a Ng ZCts map.
Proof: Let i be a Ny os in Z. Then g~1(3) is a Ny Zos in Y. Since h is a Ny ZIrr map, h™*(g~1(y)) is a Ny Zos in
X.Hence g o h isa N; ZCts map.
Theorem 24: Let h: (X,ty) = (Y, 0y) be a map from a Ng tX into a Ny t Y where every N;Zos in X is a N; 0s in
both X & Y. Then the following conditions are equivalent:

(1) his a Ny ZIrr map.

(ii) h™Y(w) is a Ny Zos in X for each Ny Zos uin'Y.

(iii) N cl(h™*(1)) € h™1(N; cl(w)) for each Ny s p of Y.
Proof: (i) — (ii): Let u be any Ny Zos in Y. Then u€ is a Ny Zcs in Y. Since h is Ng ZIrr, h=1(u) is a Ny Zcs in X.
But h™1(u€) = (h~*(u))C. Therefore h™*(u) is a NyZos in X.
(ii) —> (iii): Let u be any Ng s in Y and u < N, cl(u). Then h™1(u) < h'l(Ns cl(u)). Since N cl(n) isa Ng csin Y,
N cl(p) is a Ng Zcs in Y. Therefore (N, cl(u))€ is a Ny Zos in Y. By hypothesis, h™((Nscl(u)))€ is a Ny Zos in X.

Since h'l((NScl(u))C) = (h'l(Nscl(u)))C,h'l(Nscl(u)) is a Ny Zcs in X. By hypothesis, h™1(Nycl(n)) is a

N cs in X. Hence Ny cl(h=1 (1)) € Nycl (h‘l(Nscl(,u))) = = (Nycl(u))- That is Nycl(h™' (1)) € h™' (Nycl(w)).
(iii) = (i): Let u be any Ny Zcs in Y. By hypothesis, g is a Nycs in Y and N, cl(u) = p. Hence h™1(u) =
h=Y(Ng Zcl(w)) 2 NyZcl(h™1(w)). But clearly h=t(u) € Nycl(h™*(p)). Therefore Ny cl(h=t()) = h=*(w). This
implies K™ () is a N cs and hence it is a Ny Zcs in X. Thus h is a Ny ZIrr map.
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