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1 Introduction

Following Zadeh’s introduction of fuzzy set (denoted as fs) in 1965 [22], Chang [3] developed the
notion of fuzzy topological spaces (fts), which led to the adaptation of classical topological concepts within the
framework of fuzzy topology by various researchers. A significant generalization of fuzzy sets, known as
intuitionistic fuzzy set (if's), was introduced by Atanassov in 1986 [2]. Building on this, Coker [4] introduced the
concept of intuitionistic fuzzy topological spaces (ifts) based on ifs’s. Jeon et al. [7] further investigated
intuitionistic fuzzy continuity and pre-continuity within this framework.

With the advent of neutrosophy and neutrosophic sets by Smarandache [16, 15], a new direction in
uncertainty modeling emerged. Salama and Alblowi [10] introduced neutrosophic crisp set and neutrosophic
topological spaces (Nts), extending ifts and incorporating degrees of positive membership, neutral membership,
and negative membership for each element. Neutrosophic has formed the foundation for a broader class of theories
that generalize both crisp and fuzzy structures.

Smarandache also introduced the concept of dependence degrees between fuzzy and neutrosophic
components. Later, Arokiarani et al. [1] introduced the neutrosophic set (NS), wherein the sum of the three
membership values does not exceed 3. In the same year, Veereswari [21] proposed the notion of neutrosophic
topological spaces (Nts) and studied fundamental operations on them.

Saranya et al. [11] introduced the concept of n-Cylindrical neutrosophic set (abbreviated as n-CyNS),
characterized by a and y as dependent components and f as an independent component. Apart from
neutrosophic set (NS), n-CyNS represents the most extensive generalization of fuzzy sets. In this framework, the
membership functions positive (a), neutral (f), and negative (y) satisfy the conditions 0 < 5, <1 and 0 <
apf(x) +yi(x) <1,n>1, where n > 1 is an integer.

Later, Saranya et al. [12] introduced the notion of n-CyN continuity for functions between two n-
Cylindrical neutrosophic topological spaces (n-CyNts). They also defined the n-CyN interior (n-CyNint) and
n-CyN closure (n-CyNcl) of subsets within n-CyNts.

This leads to encompass the notion of n-CyNts by introducing n-CyN § (resp. da, 85, 6P & 6B or
e*)-continuous and discuss its properties. Also, we introduce the concept of n-CyN irresoluteness called n-CyN
(resp. 6, 0P,8S,6a and 6f)-irresolute maps by using n-CyNSos (resp. n-CyNdos, n-CyNS§Pos, n-
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CyNéSos, n-CyNéaos and n-CyNéSfos)’s and study some of their basic properties. This definition enables us
to obtain conditions under which maps and inverse maps preserve respective open sets.

2 Preliminaries
This section covers some basic definitions and examples that will be useful in subsequent discussions.

Definition 2.1 [22] A fuzzy set (briefly, fs) A in X is defined by membership function ps:A - [0,1]
whose membership value p,(x) shows the degree to which x € X includes in the fuzzy set A for all x € X.

Definition 2.2 [3] A fuzzy topological space (briefly, fts) is a pair (X, T), where X is any set and T
is a family of fuzzy sets in X satisfying following axioms:

1. ¢,X€T,
2. If ABetthen ANBinrT,
3. If Aj €t foreach i €1, then UA; € T.

Definition 2.3 [2] An intuitionistic fuzzy set (briefly, ifs) A on X is an object of the form A =
{(x,04(x), Ya(x):x € X)} where a,(x) € [0,1] is called the degree of positive membership of x in A, ya(X) €
[0,1] is called the degree of negative membership of x in A, and where o, (x) and y,(x) satisfy (for all x € X)
(aa(x) +va(x) < 1) ifs(X) denotes the set of all ifs’s on X.

Definition 2.4  [16] An neutrosophic set (briefly, NS) A on X is an object of the form A =

{(x 2 (%), Ba(x), ya(¥)):x € X}, where a,(x), Ba(x), va(X) € [0,1],0 < az(X) + Ba(X) +va(x) <3, for all
x € X. au(x) is the degree of positive membership, B4 (X) is the degree of neutral membership and y,(X) is the
degree of negative membership. Here, o, (x) and y,(X) are dependent components and B4 (x) is an independent
component.

Definition 2.5 [10] An neutrosophic topology (Nt) on a non-empty set X is a family Tty of
neutrosophic subsets in X satisfying the following axioms:

1. Oy, 1y € TN
2. G; NG, € Tty forany Gq,G, € Ty,
3. UG €Ty, forall {Gj:i€]}C 1y.

In this case the pair (X,ty) is called a neutrosophic topological spaces (briefly, Nts) and any
neutrosophic set in Ty is known as neutrosophic open set (briefly, Nos) in X. The elements of ty are called
neutrosophic open sets. A neutrosophic set F is closed if and only if C(F) is neutrosophic open.

Definition 2.6 [11] An n-Cylindrical neutrosophic set (briefly, n-CyNS) A on X is an object of the
form A = {(x, s (X), Ba(X), Ya(X)):x € X}, where a,(x) € [0,1] called the degree of positive membership of x
in A, Ba(x) € [0,1] called the degree of neutral membership of x in A, and y,(x) € [0,1] called the degree of
negative membership of x in A, which satisfies the condition: (for all x € X) (0 < Ba(X) < 1)and 0 < o (x) +
Ya(x) < 1,n > 1, is an integer. Here, a,(x) and y,(x) are dependent neutrosophic components and 5 (x) is
100% independent.

For the convenience, (a,(x), Ba(X),Ya(X)) is called as n-Cylindrical neutrosophic number (briefly, n-
CyNN) and is denoted as A = {{aa, Ba,Ya)}-

Definition 2.7 [11] Let {A;:i €1} be an arbitrary family of n-CyNS in X. Then, NA; =
{(x inf(ay; (%)), inf(B4; (%)), sup(ya;(x))): x € X}.

U A; = {(x, sup(aa, (x)), sup(Ba, (), inf(ya, (x))): x € XJ.

Definition 2.8 [11] O¢yn = {(x,0,0,1):x € X} and 1¢yn = {(x,1,1,0):x € X}.
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Definition 2.9 [11] (The Basic Connectives) Let t¢yn(X) denote the family of all n-CyNS’s on X.

Inclusion: For every two A, B € T¢yn(X), the inclusion of two n-CyNS’s A and B is A < B iff (for all
X €X, aa(x) < ag(x) and Ba(x) < Bp(x) and ya(x) = yg(x)) and (A S B and B S A).

Union: For every two A,B € t¢yn(X), the union of two n-CyNS’s A and B is AUB(X) =
{{x, max(aa (x), ag(x)), max(Ba(x), B (x)), min(ya(x), vg(x))): x € X}.

Intersection: For every two A, B € Tcyn(X), the intersection of two n-CyNS’s A and B is AN B(x) =
{{x, min(a, (%), ag (x)), min(Ba (x), Bp (X)), max(ya(x), yg(x))): x € X}.

Complementary: For every A € t¢yn(X), the complement of an n-CyNS A is A® = {(x,ya(x),1 —
Ba(x), aa(x)):x € X}.

Sum: For every two A,B € teyn(X), the sum of two n-CyNS’s A and B is ADB() =
{(x (2220 max(Ba(x), Bs (X)), min(va(x), Y5 ())): x € X},

ap () +ap(x)
Difference: For every two A, B € Tcyn(X), the difference of two n-CyNS’s A and B is A© B(x) =

{(x max(as (%), o (), min(Ba (), By (x)), C22T20)): x € X).

Product: For every two A,B € t¢yn(X), the product of two n-CyNS’s A and B is AQ B(x) =
{(x (@a(®) - a5 (x)), (Ba() - Bs(x)), (Ya(®) - v(x))): x € X}.
Division: For every two A, B € T¢yn(X), the division of two n-CyNS’s A and B is
A @ B(x) = {{x, min(ax(x), ag(x)), (Ba(¥) - Bp(x)), max(ya(x), yg(x))): x € X}.
Remark 2.1 [11]
1. fAcBand BS C then ACC,
2. AUB=BUAand ANB=BnA,
3. AuB)UC=AUuBUC)and ANB)NC=ANn(BNO),
4. (AUB)NC=ANCUBNC) and ANB)UC=(AUuC)N(BNCOC),
5. AnNA=Aand AUA=A,
De Morgan’s Law for A and B ie., (A UB)¢ = A°n B¢ and (A N B)¢ = A°U B¢,
(A®B)=(BOA),
(A®B) = (B®A).

Definition 2.10 [12] An n-Cylindrical neutrosophic topology (briefly, n-CyNt) on a non-empty set
X is a family, t¢yy, of n-CyNS’s in X which satisfies the following conditions:

®© =N

1. OCyN' 1CyN € TCyNa
2. AjNA; € Teyns
3. UAj € t¢yn, for any arbitrary family A; € Tcyn, 1 € L.

The pair (X, Tcyn) is called an n-Cylindrical neutrosophic topological Spaces (briefly, n-CyNts) and
any n-CyNS belongs to T¢yy is called an n-Cylindrical neutrosophic open set (briefly, n-CyNos) and the
complement of n-CyNos is called n-Cylindrical neutrosophic closed set (briefly, n-CyNcs) in X. Like classical
topological spaces and fuzzy topological spaces, the family {Ocyn, 1cyn} is called indiscrete n-CyNts and the
topology containing all the n-CyN subsets is called discrete n-CyNts.
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Remark 2.2 [12] Obviously any fuzzy topological spaces or intuitionistic fuzzy topological spaces or
Pythagorean fuzzy topological spaces is an n-CyNts as any subsets of the fuzzy spaces, intuitionistic fuzzy space,
and Pythagorean fuzzy space can be viewed as n-CyN subsets.

Definition 2.11 [12] Let A and B be two n-Cylindrical neutrosophic subsets of an n-CyNts. B is
called neighbourhood of A if there exists an n-CyNos, O such that A € O c B.

Proposition 2.1 [12] A c X is n-Cylindrical neutrosophic open in (X, T¢yn) if and only if it carries
a neighbourhood of its subsets.

Definition 2.12  [12] Let (X, Tcyn) bean n-CyNts and let A = {(x, aa(X), Ba(X), Ya(X)): X € X} isan
n-CyNS in X. Then, the n-Cylindrical neutrosophic interior (briefly, n-CyNint) is defined as the n-CyN union
of all n-CyN open subsets of X. ie, n-CyNint(A) = U {G:G € t¢yy and G € A}.

Clearly, n-CyNint(A) is the biggest n-CyNos that is contained by A.

Definition 2.13  [12] Let (X, Tcyn) bean n-CyNts and let A = {(x, ax(X), Ba(X), Ya(X)): X € X} isan
n-CyNS in X. Then, the n-Cylindrical neutrosophic closure (briefly, n-CyNcl) is defined as the n-CyN
intersection of all n-CyN closed subsets of X. ie, n-CyNcl(A) = N {K:K € 1¢yy and A € K}.

Clearly, n-CyNcl(A) is the smallest n-CyNcs that contains A.
3 6pB-Continuous Maps in n-CyNts

We will introduce n-Cylindrical neutrosophic §f-continuous maps and look at some of its feature in
this section.

Definition 3.1  Let (X, tcyn) be an n-CyNts and A be an n-CyNS. Then, A is said to be an n-CyN
1. regular open set (briefly, n-CyNros), if A = n-CyNint(n-CyNcl(A)),
2. regular closed set (briefly, n-CyNrcs), if A = n-CyNcl(n-CyNint(A)).

Definition 3.2 Let (X,Tcyn) be an n-CyNts and A = {(x, ap(x), Bao(X), Ya(x)):x € X} be an n-
CyNS in X. Then, the n-Cylindrical neutrosophic 8-interior of A and the n-Cylindrical neutrosophic &8-closure
of A are denoted by n-CyNdint(A) and n-CyN&cl(A) are defined as follows:

1. n-CyNd&int(A) = U {G|Gisan n-CyNros and G S A},
2. n-CyNé&cl(A) =N {K|Kisan n-CyNrcs and A € K}.

Definition 3.3  Let (X, Tcyn) be an n-CyNts and A = {(X, aa (%), Ba(X), Ya(X)):x € X} be an n-
CyNS in X. A set A is said to be n-CyN

1. open set (briefly, n-CyNos), if A = n-CyNint(A),

2. &-open set (briefly, n-CyN&os), if A = n-CyN&int(A),

3. &-pre open set (briefly, n-CyNdPos), if A € n-CyNint(n-CyNé&cl(A)),

4. &-semi open set (briefly, n-CyN8Sos), if A € n-CyNcl(n-CyN&int(A)),

5. 8a-open set (briefly, n-CyN8aos), if A S n-CyNint(n-CyNcl(n-CyN&int(A))),

6. 8B or e"-open set (briefly, n-CyNSfos or e*os), if A € n-CyNcl(n-CyNint(n-CyN&cl(A))).

The complement of a n-CyN&os (resp. n-CyNdPos, n-CyNS8Sos, n-CyNSaos, and n-CyNSpos) is
called a n-CyN$ (resp. n-CyNSP, n-CyNSS, n-CyNSa, and n-CyNSB) closed set (briefly, n-CyNocs (resp. n-
CyN6Pcs, n-CyNdScs, n-CyNdacs, and n-CyNSfcs)) in X.

The family of all n-CyN&os (resp. n-CyNécs, n-CyNSPos, n-CyNSPcs, n-CyNSSos, n-CyNdScs, n-
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CyN8aos, n-CyNdacs, n-CyN§Bos, and n-CyNS&Bcs) of X is denoted by n-CyNSOS(X), (resp. n-CyNSCS(X),
n-CyNSPOS(X), n-CyNSPCS(X), n-CyN8SOS(X), n-CyNSSCS(X), n-CyNSaOS(X), n-CyNsaCS(X),n-
CyN8BOS(X), and n-CyN6fB CS(X)).

Definition 3.4

Let (X, Tcyn) be an n-CyNts and A = {(x, aa (%), Ba(X), Ya(X)): X € X} be an n-CyNS in X. Then, the
n-Cylindrical neutrosophic

1. 8P-interior (resp. n-CyN&S -interior, n-CyN8a-interior, and n-CyN§p-interior or n-CyNe"-
interior) of A (briefly, n-CyN&Pint(A) (resp. n-CyN8Sint(A), n-CyNSaint(A), and n-CyNSBint(A) or n-
CyNe*int(A)) is defined by n-CyNS8Pint(A) (resp. n-CyN&Sint(A), n-CyNSaint(A), and n-CyNSBint(A) or
n-CyNe*int(A))=U {G:G<S A and G is a n-CyN8Pos (resp. n-CyNdSos, n-CyNSaos and n-CyN6fos or
n-CyNe*os) in X}.

2. 8P-closure (resp. n-CyNSS -closure, n-CyNda-closure and n-CyN§f-closure or n-CyNe*-
closure) of A (briefly, n-CyNoPcl(A) (resp. n-CyNoScl(A), n-CyNSacl(A) and n-CyNo6fBcl(A) or n-
CyNe*cl(A)) is defined by n-CyNoPcl(A) (resp. n-CyNSS cl(A), n-CyNSacl(A) and n-CyNSBcl(A) or n-
CyNe*cl(A))=N {K:K2 A and K is a n-CyN8Pcs (resp. n-CyNdScs, n-CyNSdacs and n-CyNSBcs or n-
CyNe*cs) in X}.

Definition 3.5 Let (X,t{) and (Y,t,) be any two n-CyNts’s. Amap f:(X,71) = (Y, T,) is said to
be a n-Cylindrical neutrosophic

1. continuous mapping (briefly, n-CyNCts map), if the inverse image of every n-CyNos in
(Y,7,) isa n-CyNSos in (X,1;).

2. 6-continuous mapping (briefly, n-CyNS§Cts map), if the inverse image of every n-CyNos in
(Y,7,) isa n-CyNéos in (X,1,).

3. &-pre continuous mapping (briefly, n-CyNSPCts map), if the inverse image of every n-
CyNos in (Y,1;) isa n-CyNS§Pos in (X, 1,).

4. §-semi continuous mapping (briefly, n-CyN&SCts map), if the inverse image of every n-
CyNos in (Y,7,) isa n-CyNéSos in (X,1,).

5. da-continuous mapping (briefly, n-CyNdaCts map), if the inverse image of every n-CyNos
in (Y,7,) isa n-CyNdaos in (X,1,).

6. &f-continuous mapping (briefly, n-CyN§BCts map), if the inverse image of every n-CyNos
in (Y,7,) isa n-CyN§Pos in (X, t,).

Proposition 3.1
The following statements are true, but the converse need not be true.
1. Every n-CyN&Cts map is a n-CyNCts map,
2. Every n-CyN&Cts map is a n-CyNS§SCts map,
3. Every n-CyNéCts map is a n-CyNSPCts map,
4. Every n-CyN4SCts map is a n-CyNSfBCts map,
5. Every n-CyNéPCts map is a n-CyNSSCts map,
6. Every n-CyNd&aCts map is a n-CyNJSCts map,
7. Every n-CyNd&aCts map is a n-CyNSPCts map.

Proof.
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1. Let B bea n-CyNos in (Y,t,). Since, f is n-CyNSCts map, f~1(B) is n-CyN&os in
(X, 11). Since, every n-CyNSos are n-CyNos, f~1(B) is n-CyNos in (X,t;). Hence, f isa n-CyNCts
map.

2. Let B bea n-CyNos in (Y,T,). Since, f is n-CyNS8Cts map, f~1(B) is n-CyN&os in
(X, 71). Since, every n-CyNS&os are n-CyNS8Sos, f~1(B) is n-CyNSSos in (X,7,). Hence, f isa n-
CyN§&SCts map.

3. Let B bea n-CyNos in (Y,1;). Since, f is n-CyNS8Cts map, f~1(B) is n-CyN&os in
(X,1,). Since, every n-CyN&os are n-CyNSPos, f~1(B) is n-CyNSPos in (X,t;). Hence, f isa n-
CyNG&PCts map.

4. Let B bea n-CyNos in (Y,1,). Since, f is n-CyNSSCts map, f~1(B) is n-CyNSSos in
(X,1,). Since, every n-CyN8Sos are n-CyNSBos, f~1(B) is n-CyNSBos in (X,7;). Hence, f isa n-
CyNé6BCts map.

5. Let B bea n-CyNos in (Y,1,). Since, f is n-CyNSPCts map, f~1(B) is n-CyNSPos in
(X,7,). Since, every n-CyNSPos are n-CyNSBos, f~1(B) is n-CyNSBos in (X, ;). Hence, f isa n-
CyNé6BCts map.

6. Let B bea n-CyNos in (Y, 7). Since, f is n-CyNSaCts map, f~1(B) is n-CyNSaos in
(X,7,). Since, every n-CyNSaos are n-CyN8Sos, f~1(B) is n-CyNSSos in (X,7,). Hence, f isa n-
CyN4§SCts map.

7. Let B bea n-CyNos in (Y,1;). Since, f is n-CyNSaCts map, f~1(B) is n-CyNSaos in
(X,1,). Since, every n-CyNSaos are n-CyNSPos, f~1(B) is n-CyN6Pos in (X,7,). Hence, f isa n-
CyNG&PCts map. It is also true for their respective closed sets.

Example 3.1 Let X = {x1,x,}, Y = {y1,y,} and the n-Cylindrical neutrosophic sets A, A,, Az, Ay
in (X,71) and B in (Y,1,) are defined as

A; = {{x,,0.1250732,0.50,0.1850738), (x,, 0.1450734,0.50,0.1650736)},
A, = {(x,,0.1150731,0.50,0.1950739), (x,, 0.1350733,0.50,0.1750737)},
As = {(x,,0.1950739,0.50,0.1150731), (x,, 0.1750737,0.50,0.1350733)},
Ay = {(x,,0.1250732,0.50,0.1850738), (x,, 0.1350733,0.50,0.1750737)},
B = {(y,,0.1150731,0.50,0.1950739), (y,,0.1350733,0.50,0.1750737)}.

Then, we have t; = {Oc¢yn, 1cyn, A1, Az, A3, Ag} and 7, = {0y, 1y, B}. Let f:(X,71) = (¥,7;) be an identity
map. Then, f is n-CyN&Cts map.

Remark 3.1  The diagram shows that n-CyNg§os’s in n-CyNts.
Figure 3.1 From the above Proposition 3.1 and Example 3.1, the following implications are hold.
n-CyNCts

n-C 'y N&Cts

—_— -C_t/.\’(; SCts | <
u—(.‘jﬂ;z\'(irs(_,'cj

1-CyNSISCits

Note: A — B denotes A implies B, but not conversely.
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Example 3.2 Let X = {x;,x,}, Y = {y1,¥2} and the n-Cylindrical neutrosophic sets Ay, A,, A3, A,
in (X,71) and B in (Y,1,) are defined as

Ay = {{x;,0.1250732,0.50,0.1850738), (xx, 0.1450734,0.50,0.1650736)},
A, = {(x;,0.1150731,0.50,0.1950739), (x,, 0.1350733,0.50,0.1750737)},
As = {(x,,0.1950739,0.50,0.1150731), (x,,0.1750737,0.50,0.1350733)},
A, = {(x,,0.1250732,0.50,0.1850738), (x,,0.1350733,0.50,0.1750737)},
B = {(y1,0.1250732,0.50,0.1850738), (y,, 0.1350733,0.50,0.1750737)}.

Then, we have 7; = {Oc¢yn, 1cyn, A1, Az, A3, Ag} and T, = {0y, 1y, B}. Let f:(X,7,) = (¥,7,) be an identity
map. Then, f is n-CyNCts map butnot n-CyNSCts map, because the set f~1(B) = A, is a n-CyNos but not
n-CyNéos.

Example 3.3 Let X = {x1,%,}, Y = {y1,¥2} and the n-Cylindrical neutrosophic sets Ay, A,, Az, A,
in (X,71) and B in (Y,1,) are defined as

A, = {(x1,0.1250732,0.50,0.1850738), (x5, 0.1450734,0.50,0.1650736)},
Ay = {{x;,0.1150731,0.50,0.1950739), (x5, 0.1350733,0.50,0.1750737)},
As = {(x;,0.1950739,0.50,0.1150731), (x,, 0.1750737,0.50,0.1350733)},
Ay = {(x;,0.1250732,0.50,0.1850738), (x,, 0.1350733,0.50,0.1750737)},
B = {(y,,0.1250732,0.50,0.1850738), (y,,0.1350733,0.50,0.1750737)}.

Then, we have 7; = {Oc¢yn, 1cyn, A1, Az, A3, Ag} and T, = {0y, 1y, B}. Let f:(X,71) = (¥,7,) be an identity
map. Then, f is n-CyNSPCts map but not n-CyNSCts map, because the set f~1(B) = A, is a n-CyNSPos
but not n-CyNdos.

Example 3.4 Let X = {x1,%,}, Y = {y1,¥2} and the n-Cylindrical neutrosophic sets Ay, A,, Az, A,
in (X,71) and B in (Y,1,) are defined as

A; = {{x,,0.1250732,0.50,0.1850738), (x,, 0.1450734,0.50,0.1650736)},
A, = {(x1,0.1150731,0.50,0.1950739), (x,, 0.1350733,0.50,0.1750737)},
A; = {(x1,0.1950739,0.50,0.1150731), {x,, 0.1750737,0.50,0.1350733)},
A, = {(x1,0.1250732,0.50,0.1850738), {x, 0.1350733,0.50,0.1750737)},
As = {(x1,0.1850738,0.50,0.1250732), (x5, 0.1650736,0.50,0.1450734)},
B = {(y,,0.1850738,0.50,0.1250732), (y,,0.1650736,0.50,0.1450734)}.

Then, we have 7; = {O¢yn, 1cyn, A1, A2, A3, Ay} and T, = {0y, 1y, B}. Let f:(X,7;) = (¥, 7,) be an identity
map. Then, f is n-CyNSSCts map but not n-CyNSCts map, because the set f~1(B) = Ag is a n-CyN8Sos
but not n-CyNdos.

Example 3.5 Let X = {xy,x,}, Y = {y1,¥,} and the n-Cylindrical neutrosophic sets Ay, A,, A3, A,
in (X,71) and B in (Y,1,) are defined as

A1 = {(x;,0.1250732,0.50,0.1850738), (x,, 0.1450734,0.50,0.1650736)}.
A, = {(x,,0.1150731,0.50,0.1950739), (x,, 0.1350733,0.50,0.1750737)}.
As = {{x;,0.1950739,0.50,0.1150731), (x5, 0.1750737,0.50,0.1350733)}.
A, = {{x;,0.1250732,0.50,0.1850738), (x5, 0.1350733,0.50,0.1750737)}.
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B = {(y,,0.1250732,0.50,0.1850738), (y,, 0.1350733,0.50,0.1750737)}.

Then, we have 7, = {O¢yn, 1cyn, A1, Az, A3, Ay} and T, = {0y, 1y, B}. Let f:(X,7;) = (¥, 7;) be an identity
map. Then, f is n-CyNSBCts map but not n-CyNSSCts map, because the set f~1(B) = A, is a n-CyNSBos
but not n-CyNéSos.

Example 3.6 Let X = {x1,%,}, Y = {y1,¥2} and the n-Cylindrical neutrosophic sets Ay, A,, Az, A,
in (X,71) and B in (Y,1,) are defined as

Ay = {{x1,0.1250732,0.50,0.1850738), (x5, 0.1450734,0.50,0.1650736)},
A, = {(x1,0.1150731,0.50,0.1950739), (x,, 0.1350733,0.50,0.1750737)},
As = {(x1,0.1950739,0.50,0.1150731), (x5, 0.1750737,0.50,0.1350733)},
A, = {{x;,0.1250732,0.50,0.1850738), (x5, 0.1350733,0.50,0.1750737)},
As = {(x;,0.1850738,0.50,0.1250732), (x,, 0.1650736,0.50,0.1450734)},
B = {(y,,0.1850738,0.50,0.1250732), (y,,0.1650736,0.50,0.1450734)}.

Then, we have 7; = {Oc¢yn, 1cyn, A1, Az, A3, Ag} and T, = {0y, 1y, B}. Let f:(X,71) = (¥,7,) be an identity
map. Then, f is n-CyNSBCts map but not n-CyNSPCts map, because the set f~1(B) = Ag is a n-CyN5Bos
but not n-CyNéPos.

Example 3.7 Let X = {x1,%,}, Y = {y1,¥2} and the n-Cylindrical neutrosophic sets Ay, A,, Az, A,
in (X,71) and B in (Y,1,) are defined as

A, = {(x1,0.1250732,0.50,0.1850738), (x,, 0.1450734,0.50,0.1650736)},
Ay = {{x;,0.1150731,0.50,0.1950739), (x5, 0.1350733,0.50,0.1750737)},
As = {(x;,0.1950739,0.50,0.1150731), (x,, 0.1750737,0.50,0.1350733)},
A, = {(x1,0.1250732,0.50,0.1850738), {x, 0.1350733,0.50,0.1750737)},
B = {(y,,0.1250732,0.50,0.1850738), (y,,0.1350733,0.50,0.1750737)}.

Then, we have 7; = {Oc¢yn, 1cyn, A1, Az, A3, Ag} and 7, = {0y, 1y, B}. Let f:(X,71) = (¥,7;) be an identity
map. Then, f is n-CyNSPCts map but not n-CyNSaCts map, because the set f~1(B) = A, is a n-CyNSPos
but not n-CyNdaos.

Example 3.8 Let X = {x1,%,}, Y = {y1,¥2} and the n-Cylindrical neutrosophic sets Ay, A,, Az, A,
in (X,71) and B in (Y,1,) are defined as

A, = {(x,,0.1250732,0.50,0.1850738), (x,, 0.1450734,0.50,0.1650736)},
A, = {(x1,0.1150731,0.50,0.1950739), (x,, 0.1350733,0.50,0.1750737)},
A; = {(x1,0.1950739,0.50,0.1150731), {x,, 0.1750737,0.50,0.1350733)},
A, = {(x1,0.1250732,0.50,0.1850738), {x,, 0.1350733,0.50,0.1750737)},
As = {{x;,0.1850738,0.50,0.1250732), (x5, 0.1650736,0.50,0.1450734)},
B = {(y,,0.1850738,0.50,0.1250732), (y,,0.1650736,0.50,0.1450734)}.

Then, we have 7; = {Oc¢yn, 1cyn, A1, Az, A3, As} and T, = {0y, 1y, B}. Let f:(X,71) = (¥,7,) be an identity
map. Then, f is n-CyNS8SCts map but not n-CyNSaCts map, because the set f~1(B) = Ag is a n-CyN8Sos
but not n-CyNdaos.

Theorem 3.1 Let (X,t,) and (Y,73) bea n-CyNts’s. Amap f:(X,11) = (Y, 1,) satisfies the
following conditions are equivalent. [(i)]
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1. f is n-CyNéfCts,
2. Theinverse f~1(B) ofall n-CyNSos B in Y is n-CyN§Bos in X.

Proof. The proof is directly, from f~*(B) = f~1(B) for all n-CyNSos B of Y.

Theorem 3.2 Let (X,t,) and (Y,7;) bea n-CyNts’s. Amap f:(X,71) = (Y, 1,) satisfies the
following conditions are hold. [(i)]

1. f(n-CyNé6fBcl(A)) € n-CyNdcl(f (A)), for all n-CyNcs A in X,
2. n-CyN&Bcl(f~Y(B)) € f~Y(n-CyNé&cl(B)), for all n-CyNcs B in Y.

Proof. (i) Since n-CyN&cl(f(A)) is a n-CyN8cs in Y and f is n-CyNSBCts, then f~1(n-
CyNG&cl(f(A))) is n-CyNSBcs in X. Now, since A € f~1(n-CyN&cl(f(4))), n-CyNSsBcl(A) <€ f~1(n-
CyNé&cl(f (A))). Therefore, f(n-CyNSBcl(A)) € n-CyNdcl(f (A)).

(ii) By replacing A with B in (i), we obtain f(n-CyNSBcl(f~1(B))) € n-CyN&cl(f (f~1(B))) € n-
CyNé&cl(B). Hence, n-CyNSBcl(f~1(B)) € f~1(n-CyNécl(B)).

Remark 3.2 Let (X,7,) and (Y,t,) bea n-CyNts’s. Let f:(X,t,) = (Y,7,) be a mapping. If f is
n-CyNGS[SCts, then [(i)]

1. f(n-CyN§Bcl(A)) is not necessarily equal to n-CyNdScl(f(A)) where A € X,
2. n-CyNS8Bcl(f~1(B)) is not necessarily equal to f~1(n-CyN&cl(B)) where B €Y.
Example 3.9 Let X = {x1,%,}, Y = {y1,¥,} and the n-CyNS’s A is defined as
A =B = {(x,,0.1850738,0.50,0.1350733), (x,, 0.1950739,0.50,0.1350733)}

Here we have 7; = {O¢yn, 1¢cyn, A} is n-CyNts on X. Let f:(X,7;) = (Y, 7;) be an identity map. Then, f is
n-CyNG&fSCts. [(1)]

1. f(n-CyN§Bcl(A)) = A. But n-CyNécl(f(A)) = 1. Thus, f(n-CyNSfcl(A)) # n-CyN
Scl(f(4)),

2. n-CyNSBcl(f~*(A)) = A. But f~*(n-CyNscl(A)) = 1. Thus, n-CyNSBcl(f~(A)) #
fY(n-CyNécl(4)).

Theorem 3.3 Let (X,1,) and (Y,7,) bea n-CyNts’s. Let f: (X,71) = (Y, 1,) beamap. If f is n-
CyNGSBCts, then f~Y(n-CyNSint(A)) € n-CyNSBint(f~1(A)), for all n-CyNS A in Y.

Proof. If f is n-CyNS6BCts and A €Y. n-CyNégint(A) is n-CyNSos in Y and hence, f~1(n-
CyN§int(A)) is n-CyNSBos in X. Therefore, n-CyNSBint(f "1 (n-CyNésint(A))) = f~1(n-CyNésint(4)).
Also, n-CyNgint(A) € A, implies that f~*(n-CyNé&int(4)) € f~1(A). Therefore n-CyNSBint(f *(n-
CyN§int(A))) € n-CyNSBint(f~1(4)). Thatis f~1(n-CyNésint (A)) € n-CyNSBint (f~1(4)).

Conversely, let f~*(n-CyNé&int(A)) € n-CyNSBint(f~*(A)) for all subset A of Y. If A is n-
CyN&o in Y, then n-CyNé&int(A) = A. By assumption, f~1(n-CyNd§int(A)) € n-CyNSBint(f ~1(A)). Thus
f1(A) € n-CyNSBint(f~1(A)). But n-CyNSBint(f~1(A)) € f~1(A). Therefore n-CyN§Bint(f~1(A)) =
f71(A). Thatis, f~1(A) is n-CyNSBo in X, for all n-CyNGSos A in Y. Therefore f is n-CyNSBCts in X.

Remark 3.3 Let (X,t,) and (Y,7;) bea n-CyNts’s. Let f:(X,11) = (Y,1,) be amap. If f is n-
CyNGSBCts, then n-CyNSBint(f ~1(B)) is not necessarily equal to f~*(n-CyN&int(B)) where B €Y.

Example 3.10

In Example 3.9, f isa n-CyN3§BCts.

Then n-CyN§Bint(f~1(A)) = A. But f~1(n-CyN§int(A)) = 0. Thus n-CyNSBint(f~*(B)) #
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f1(n-CyN§int(B)).

Remark 3.4 Theorems 3.1, 3.2, 3.3, and Remarks 3.2, 3.3 are true for n-CyN§Pos,n-CyNéSos, and
n-CyNdéaos.

4 n-Cylindrical Neutrosophic &-irresolute maps

We introduce n-Cylindrical neutrosophic §-irresolute mapping and look at some of its feature in this
section.

Definition 4.1 Let (X,t,) and (Y,7;) be any two n-CyNts’s. Amap f:(X,t1) = (Y,1,) is said to
be a n-Cylindrical neutrosophic

1. irresolute mapping (briefly, n-CyNIrr map), if f~1(B) isa n-CyNSos in (X,t;) for every
n-CyNSos B of (Y,1,),

2. 6-irresolute mapping (briefly, n-CyNSIrr map), if f~1(B) isa n-CyN&os in (X,t;) for
every n-CyNéos B of (Y,1;),

3. &-pre irresolute mapping (briefly, n-CyNSPIrr map), if f~1(B) isa n-CyNSPos in (X, 1;)
for every n-CyNdPos B of (Y, 1,),

4. §&-semi irresolute mapping (briefly, n-CyN8SIrr map), if f~1(B) is a n-CyN§Sos in (X, 1)
for every n-CyNdSos B of (Y, 1),

5. Sa-irresolute mapping (briefly, n-CyNSalrr map), if f~*(B) is a n-CyNSaos in (X,t;) for
every n-CyNéaos B of (Y,1,),

6. O&pB-irresolute mapping (briefly, n-CyNSBIrr map), if f~1(B) is a n-CyNSaos in (X, ;) for
every n-CyNéfos B of (Y,1,).

Theorem 4.1 Let (X,1,) and (Y,t,) bea n-CyNts’s. Let f:(X,t1) = (Y,7,) be a map. Then, the
following statements are hold for n-CyNts, but not conversely.

1. Every n-CyNIrr map is a n-CyNSCts map,
2. Every n-CyN&PIrr map is a n-CyNSPCts map,
3. Every n-CyN&SIrr map is a n-CyNSdSCts map.
But the converse is not true.
Proof.

1. Let n-CyNIrr map f anda n-CyNos B in (Y,7,). As each n-CyNos is a n-CyNSos, B is
a n-CyNSos in (Y,T,). By presumption, f~1(B) is a n-CyNSos in (X,t;). Thus, f isa n-CyNSCts map.

2. Let n-CyNSPIrr map f and a n-CyNéos B in (Y,t,). As each n-CyNdos isa n-CyNos
and n-CyNS&Pos, B is a n-CyNSos and n-CyNSPos in (Y, t,). By presumption, f~1(B) is a n-CyNSPos
in (X,71). Thus, f isa n-CyNSPCts map.

3. Let n-CyN&SIrr map f and a n-CyNéos B in (Y, t,). As each n-CyNdos is a n-CyNos
and n-CyN8Sos, B is a n-CyNSos and n-CyN&Sos in (Y, 7,). By presumption, f~*(B) isa n-CyN&Sos in
(X,71). Thus, f isa n-CyNS§SCts map. width 0.22 true cm height 0.22 true cm depth Opt

Example 4.1 Let X = {x1,%,}, Y = {y1,¥2} and the n-Cylindrical neutrosophic sets Ay, A,, Az, A,
in (X,71) and B in (Y,1,) are defined as

Ay = {(x,,0.1250732,0.50,0.1850738), (x,, 0.1450734,0.50,0.1650736)},
A, = {(x,,0.1150731,0.50,0.1950739), (x,,0.1350733,0.50,0.1750737)}
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As = {(x,,0.1950739,0.50,0.1150731), (x,,0.1750737,0.50,0.1350733)},
A, = {(x,,0.1250732,0.50,0.1850738), (x,,0.1350733,0.50,0.1750737)},
B = {(y1,0.1150731,0.50,0.1950739), (y,, 0.1350733,0.50,0.1750737)}.

Then, we have 7; = {O¢yn, 1cyn, A1, Az, A3, Ag} and T, = {0y, 1y, B}. Let f:(X,71) = (¥,7,) be an identity
map. Then, f is n-CyNSCts map but not n-CyNIrr map, because the set f~1(B) = 4, is a n-CyNSos in
(Y,t,) butnot n-CyNSos in (X,74).

Example 4.2 Let X = {xy,x,}, Y = {y1,¥,} and the n-Cylindrical neutrosophic sets A;,A,, A3, A,
in (X,7,) and B in (Y,t,) are defined as

A, = {(x,,0.1250732,0.50,0.1850738), (x,, 0.1450734,0.50,0.1650736)},
Ay = {{x;,0.1150731,0.50,0.1950739), (x5, 0.1350733,0.50,0.1750737)},
As = {(x;,0.1950739,0.50,0.1150731), (x,, 0.1750737,0.50,0.1350733)},
Ay = {(x;,0.1250732,0.50,0.1850738), (x,, 0.1350733,0.50,0.1750737)},
B = {(y,,0.1950739,0.50,0.1150731), (y,,0.1750737,0.50,0.1350733)}.

Then, we haVe T, = {OCyN' 1CyN'A1’A2'A3’A4} and T, = {Oy, 1y, B} Let f: (X, Tl) 4 (Y, Tz) be an
identity map. Then, f is n-CyNSPCts map but not n-CyNSPIrr map, because the set f~1(B) = A; is a n-
CyNéPos in (Y,1,) butnot n-CyNdPos in (X, 1,).

Example 4.3 Let X = {x1,%,}, Y = {y1,¥2} and the n-Cylindrical neutrosophic sets Ay, A,, Az, A,
in (X,71) and B in (Y,1,) are defined as

A, = {(x1,0.1250732,0.50,0.1850738), (x,, 0.1450734,0.50,0.1650736)},
Ay = {{x;,0.1150731,0.50,0.1950739), (x,, 0.1350733,0.50,0.1750737)},
A; = {(x1,0.1950739,0.50,0.1150731), {x,, 0.1750737,0.50,0.1350733)},
A, = {(x1,0.1250732,0.50,0.1850738), (x,, 0.1350733,0.50,0.1750737)},
B = {(y,,0.1150731,0.50,0.1950739), (y,,0.1350733,0.50,0.1750737)}.

Then, we have t; = {O¢yn, 1cyn, A1, A2, A3, As} and T, = {0y, 1y, B}. Let f:(X,7;) = (¥,7;) be an
identity map. Then, f is n-CyNSSCts map but not n-CyN8SIrr map, because the set f~1(B) = A, is a n-
CyNéSos in (Y,7,) butnot n-CyNéSos in (X,1,).

Definition 4.2 A4 n-CyNts (X, t,) is known as a n-Cylindrical neutrosophic §PU1 (resp. 6SUx,
2 2
6aUix and §BU1) (briefly, n-CyNSPU1 (resp. n-CyNSSU1, n-CyNSaUs, and n-CyNSB Ui))-space, if each
2 2 2 2 2 2
n-CyNo&Pos (resp. n-CyNSSos, n-CyNéaos and n-CyNSPos) in (X, 1) is n-CyNos in (X,14).

Theorem 4.2 Let f: (X, 11) = (Y,73) and g: (Y,73) = (Z,13) be n-CyNSIrr (resp. n-CyNSPIrr,
n-CyNéSIrr, n-CyNéalrr, and n-CyNSBIrr ) maps, then g o f:(X,71) = (Z,13) isa n-CyNSIrr (resp. n-
CyNéPIrr, n-CyNéSIrr, n-CyNdalrr, and n-CyNS§BIrr) map.

Proof. Let n-CyNSBos B in (Z,15). So g~*(B) is a n-CyNSBos in (Y,7,). As f is a n-
CyNSBIrr map, f~1(g~*(B)) is a n-CyNSBos in (X,t;). Thus, go f is a n-CyNSBIrr map. The other
cases are similar.

Theorem 4.3 Let n-CyNéIrr (resp. n-CyNSPIrr, n-CyNSSIrr, n-CyNSalrr, and n-CyNSBIrr)
map f:(X,t1) = (Y,73) and a n-CyNGSCts (resp. n-CyNSPCts, n-CyNSSCts, n-CyNSaCts, and n-
CyNé6BCts ) map g: (Y, t,) = (Z,73). Then, go f:(X,71) = (Z,13) isa n-CyNSCts (resp. n-CyNSPCts,
n-CyNé&SCts, n-CyNdaCts, and n-CyNS[SCts) map.
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Proof. Let n-CyNos B in (Z,13).So, g~1(B) isa n-CyN§Bos in (Y,t,). As, f isa n-CyNSBIrr
map, f~1(g~t(V)) is a n-CyN§Bos in (X,t;). Thus, gof is a n-CyNSBCts map. The other cases are
similar.

Theorem 4.4 Let map f:(X,t,) = (Y,73) froma n-CyNts (X,t,) into a n-CyNts (Y,t,). The
following statements are equivalent if (X,t,) and (Y,t,) are n-CyN§U1 (resp. n-CyNSP U1, n-CyNSSU1,
2 2 2

n-CyNéaU1, and n-CyNSLU1)-spaces.
2 2
1. f isa n-CyNéIrr (resp. n-CyNSPIrr, n-CyNéSIrr, n-CyNéalrr, and n-CyNSBIrr )
map.
2. f7Y(B) isa n-CyNéos (resp. n-CyNSPos,n-CyNS8Sos, n-CyNSaos, and n-CyNSBos) in
(X,71) forevery n-CyNéos (resp. n-CyNéPos,n-CyNéSos, n-CyNSaos, and n-CyNS§fos) B in (Y, 1,).
3. n-CyNcl(f~*(B)) € f~*(n-CyNcl(B)) for every n-CyNS B of (Y,1,).
Proof.
(1) = (ii): Consider a n-CyN§Bcs B in (Y, t,). It follows B¢ isa n-CyN§fos in (Y,7;). As f is n-

CyNSBIrr map, f~1((B)) is a n-CyNSBos in (X,7;). We know that f~1((B)°) = (f~1(B))°. Hence,
f1(B) isa n-CyN§Bcs in (X,1,).

(i) — (iii): Consider a n-CyNS B in (Y,7,) and B S n-CyN&Bcl(B). Then, f~1(B) € f~1(n-
CyNéBcl(B)). Since, n-CyNSfcl(B)) is a n-CyNéfcs in (Y,7,), n-CyNSBcl(B) is a n-CyN§PBcs in
(Y, 1,). Therefore, (n-CyNSBcl(B))¢ isa n-CyNSBos in (Y,1,). By presumption, f~1((n-CyNSBcl(B))) is
a n— CyNSBos in (X,t;). We know that f~1((n — CyNSBcl(B))°) = (f~*(n — CyNSBcl (B)))¢. So,
f~Y(n— CyNSBcl(B)) is a n— CyNSBcs in (X,7,). Also, as (X,7;) is n— CyNSBU1-space, f~1(n—

2
CyNéBcl(B)) isan— CyNéfcs in (X,14).
(iii)) — (i): Consider a n — CyNéfcs B in (Y,75). As (Y, 1,) is n— CyN§BU:1-space, B is n—
2
CyNcs in (Y,7,) and n—CyNcl(B)=(B) . Thus, f~}(B)=f"1n—-CyN§Bcl(B))2n-—
CyNSBcl(f~Y(B)) =n — CyNcl(f~(B)) . But clearly (f~1(B)) €n — CyNcl(f~1(B)). Therefore, n —
CyNcl((f~Y(B))) = f~Y(B). It follows f~*(B) is a n— CyNcs and so it is a n — CyN§Bcs in (X,7,).
Hence, f is n — CyNéBIrr map. The proof is similar for other cases.

5 Conclusion

In this paper, n-CyNé&Cts, n-CyNCts, n-CyNS6SCts, n-CyNSPCts, n-CyNSaCts, and n-
CyN§BCts respective irresolute map is defined using n-CyNdo, n-CyNéSo, n-CyNéPo, n-CyNSao and n-
CyNéBo setand its properties are analyzed with the examples. Then n-CyN continuous maps are compared with
other generalized n-CyN continuous maps. Also we extended the concept of n-CyN irresolute maps in n-CyN
topological spaces using n-CyNo sets. Some examples and basic relationships between the mappings were also
discussed. In future, these can be extended to n-CyN open, closed, homeomorphism and contra maps.
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