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ABSTRACT

The neutrosophic sets approach was proposed by Smarandache. Uncertain data is handled using
neutrosophic sets. Within this article , we introduce a novel forms of somewhat open set within
neutrosophic topological space also we investigate several their basic characteristics and examples within
neutrosophic topological space. Further neutrosophic somewhat interior, neutrosophic somewhat closure,
neutrosophic somewhat derived set, neutrosophic somewhat frontier operators are discussed. Also, the
notion of neutrosophic somewhat functions and somewhat irresolute functions were introduced in
neutrosophic topological spaces.

Keywords:  Neutrosophic S,,-open set, Neutrosophic S, -interior, NeutrosophicS,,-closure and
Neutrosophic S,,-frontier.

1 INTRODUCTION

Fuzzy sets and fuzzy logic were initially suggested by L. Zadeh in 1965. That serves as a
crucial idea for managing the unknown in daily existence, since every component have an
associated role [9]. An extension of the theory of fuzzy sets, fuzzy sets with intuition were
introduced by Attanassov in 1986 [11]. Intuitionistic sets of fuzzy elements are defined by each
element's member function and non-membership function. In contrast, we must deal with
incompatibility and uncertainty in everyday existence. Within this situation, Smarandache used
neutrosophic theory of sets to deal with current issues in real-life situations. Smarandache's
neutrosophic theory of sets was centred on the sciences of society, engineering, medicine care,
and other areas [10, 12]. Members, uncertainty, and non-membership functions are
characteristics of neutrosophic groups [13, 8]. In 2012, Salama and Alblowi defined
neutrosophic topological spaces using neutrosophic sets [3]. Additional studies were
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conducted to look at the distinct characteristics of set neutrosophic within other domains [2 — 6,
15]. Velico [16] introduced a novel class of a topological space set known as §-open set. In 1987
Popa [19] introduced the concept of somewhat preopen (or somewhat nearly open) set. Crossely
and Hilderband proposed the idea of irresolute function in1972 [20]. Baker [17] studied the
notion of somewhat open functions in 1996. This notation was introduced by Centry, Karel and
Hoyle in 1971. On the other hand Sarak in 2006 studied the notation of somewhat continuous
functions [18]. This concept was also introduced by Frolik in 1961. The purpose of
somewhat open set in the area of neutrosophic topological space is discussed throughout the
present research. We generated ideas and proposed the novel class of set called neutrosophic
somewhat open set exercised with theorems and appropriate examples.

2 PRELIMINARIES

Definition 2.1 [2] Suppose that X is an exact set that is not empty. A variety of neutrosophic set
A is an item with the shape A = {(x,5:(%), 24 (X), ¥4 (X)) : X € X}, when the qualifications of
membership , uncertainty , and non-membership are presented by (x4(x),15(%),¥4(X)),
respectively. V' (X) will represent a category that contains every neutrosophic sets in X. The total
values x4(x), ¥4(x), and A4(%) is unrestricted. S0 ~ 0 < x4(x) + 14(x) + ¥4(%) < 3%, for each
X € X.

Remark 2.1 [3] An organised triplet (xz, A4, %4) in ]70,1*[on X could be recognised as a
neutrosophic set A = {(x, x;,(%), 24(X), ¥4(x)) : X €X}.

Definition 2.2 [3] Let A =(x,x;, A5, ¥z) be a NS of X. Then the completeness of
neutrosophic set A, represented as A€, and it is laid out by three types of complements.

Cr. A° = {(x,%4(%), 1 — 25(%), x4(X)) : X € X}
Cy. A° = {(x,%5(%), 24(x),25(%)) : X € X}
C3.A° = {(x,1 —x4(%), 1 — 24(%), 1 —%5) : x € X}.

Definition 2.3 [3] The following is a representation of two neutrosophic sets 1, and 05 in X:
(1)1 ={(x,1,0,0) : x € X}
(12)1y = {(x,1,0,1) : x € X}
(13)1y = {(x,1,1,0) : x € X}
1)1y ={x,1L1,1) : x € X}

(01) 05 = {{(x,0,0,1) : x € X}
(02) ON = {()S ,0,1,1> ‘X € X}
(03) 05 = {(x,0,1,0) : x € X}
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(04) 05 = {{x,0,0,0) : x € X}.

Definition 2.4 [3] A n C is characterized as follows if A and C are any pair of neutrosophic
sets on X:

iLANC=(x,85,%) A5c(X), 24 (X) V A (%) & w4(X) V 5¢(X))

. AN C=(x,55(%) Axe(%), A4(X) A Ae(X) & 34(X) V 5¢6(X))-

Definition 2.5 [3] Au C is characterized as follows if A and C are any pair of neutrosophic
sets on X:

i AUC = (x,55(%) V5c(%), 25X A Ae(x) & w5(%) Awe(X))
i, AU C = (xx5(%) VEe(X), LX) V Ae(X) & 54(%) Awe(x)).

Definition 2.6 [3] A < C is characterized as follows if A and C are any pair of neutrosophic
sets on X:

i A < Cifand only if x5(x) < 5(), 44 (%) = Ac(%) & ¥4(9) = wc(X) ¥ x € X
ii. A c Cifandonly if x4(%) < %:(%),24(%) < 2¢(%) & ¥4(%) = %(X) VX € X.

Definition 2.8 [4] Let b & K be any neutrosophic sets in X, then the following are exists:
i. (MU (K)F =®dnK)*

ii. (P)n (K)¢=(dUK)"-.

Definition 2.7 [14] Let{A; : i € I and A; are V'S in X} be any arbitrary collection, therefore:
1. U A; could be characterized in the following way:

iLUA; = (Vigs x4, (%), Aver A4,(X), Aver 7”Ai(?S))

ii. UA; = (ViEI XAL-()S): Vier AAi(X); Nier XAi()S))-

2. N A; could be characterized in the following way:

i.NA; = (A x4, (%), Vier 44,(X), Vier 7”Ai(?S))

i. N A; = (Nier x4, (%), Aier A4,(X), Vier XAi(}S))-

Definition 2.9 [3] Suppose that 75, is the collection of neutrosophic subset of X. A 75 is said to
be a neutrosophic topology (N'T) when:

1. 0, and 1, belong to 7
2. Forevery two N'S's A;, A, € Ty, then A; n A, belong to T
3. For every family of WS's {A; : i € I} € Ty, then U A; belong to Ty,
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Thus the neutrosophic topological space (WV'TS) over X is represented by ( X, 75 ). We refer to
the components of T+ as neutrosophic open (V'0) sets. And a neutrosophic set A is closed
(IVC) if the complement A€ is a neutrosophic open.

Definition 2.10 [1] The neutrosophic interior and closure of a NS A in a NTS (X,Ty)
are determined as:

Nint(A) = Ugcs K, where Kisa NOS in X
Necl(A) = Niei K, where Kisa VCS in X,

Definition 2.11 [6] Suppose that Aisa V'S on X, and (X,Ty ) isa NTSon X. Then a V'S Ais
neutrosophic pre-open set (V' POS), neutrosophic semi-open set (NV'S0OS), neutrosophic regular-
open set (WROS), neutrosophic §-open set (NVS0S), neutrosophic a-open set (Na0S),
neutrosophic S-open set (V0S) if and only if A € Nint(NVcI(A)), A € Nc(NVint(A), A =
Nint(Wcl(A)), A =N6int(A) = Uges K ,where K is a NROS in X, [5] Ac
Nint(Nc(NVint(A))), A € Nc(Nint(NVcl(A)))), respectively.

And the complement of a NP0OS, N'S0S, Na0S, NROS,N60S & NBOS is considered as a
neutrosophic pre-closed set, semi-closed set, a-closed set, regular-closed set, § -closed set & £3-
closed set (NPCS, N'SCS, NaCS, NRCS, N6CS & NBCS, for short) in X, respectively.

The Family members of each NP0OS, NPCS, NS0S, NSCS, Na0S, NaCS,NROS, NRCS,
NGS0S, N6CS, NBOS & NBCS of X, is indicated as NPOS(X), NPCS(X), NSOS(X),
NSCS(X), Na0S(X), NaCS(X), NROS(X), NRCS(X), N60S(X), NS6CS(X), NBOS(X)
& NVBCS(X), respectively.

Definition 2.12 [7] Suppose that X is a set that is not empty. The neutrosophic set P =
{(x, xp(%), 1p(%), ¥p (X)) : x € X} is referred to as a neutrosophic point (NP, for short) in
X, if and only if for eachy belong to X, and 1,t, n. are truly standards or nonstandard subset of
170,17 xp(y) = 0, Ap(y) =1, wp(y) =1forx # y, and xp(y) =1, 4p(y) =4, wp(y) =
nforx=y Where 0 <1 <1,0<t<10<n <1, the degree of membership value isl,
the degree of uncertainty value is t and the degree of non-membership value n.. A
neutrosophic point will denoted as x,;, or P =(x,Ltn). And x € X is referred to as
the support of x , .,

Definition 2.13 [7] Suppose that X is any set that is not empty. A neutrosophic set A =
{(x,54(%), 14(%), ¥4(X)) : x € X} (P € A) will be considered to include a neutrosophic point P =
(x,1,t,1n) specified on X, if L < x4(%), t = 4;4(%) and n. = ¥4(X).

Definition 2.14 [4] Let (X,T7y) and (y,o05) be two NTS's. If the inverse image of every
neutrosophic open set in (y, o) is a neutrosophic open set in (X, 7)), then the function
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f+(X,Ty) = (V,0p) is said to be a neutrosophic continuous (M -continuous, for short)
function.

Definition 8.1.2 [21] Suppose that P = (x,1,t,n.) is a neutrosophic point of a (X,7). A
neutrosophic set A of X is said to be a neutrosophic neighborhood of P = (x,Ll,t,n) if
there exist a neutrosophic open set P such that (x,l,t,n) € D € A.

3 NEUTROSOPHIC SOMEWHAT OPEN SET

The notion of a neutrosophic somewhat open set we introduces in this section and as well as it is
characteristics are described.

Definition 3.1 In N'TS (X, 7) a N'S A with 0, is said to be a neutrosophic somewhat open
set (V'S,,0S, for short) if Mint(A) # 0,-. And the family of all I'S,,0S’s in X is represented as
NS,,05(X) or NS, 0S(X,T). A neutrosophic S,,-closed set is the complement of a
neutrosophic S, -open set, and NV'S,,CS(X,T5) or N'S,,CS(X) is a collection that includes all
neutrosophic S, -closed sets in X.

Example 3.1 Suppose that X = {I,m, n}, and describe NS's A; & A, in X as follows:

A, = ((0.3,0.5,07), (0.4,0.5,0.8), (0.5,0.5,0.7))
A, =((0.2,0.5,0.9), (0.2,0.5,0.9), (0.4,0.5,0.7))

Were Ty = {0y, Ay, A, 15}, then (X, Ty) is a VTS, now 0y, Ay, A, and 1, are V'S, 0S's.

Proposition 3.1 Let (X, 7,) be a neutrosophic topological space, then the following statements
are true.

Any NOS isaN'§,,0S,andany NCSisa N'S,CS.

Any NROS isaN'§,,0S, and any NRCS isa V'S, CS.

Any N'SOS isaN'§,,0S,and any N'SCSisa N'S,,CS.

Any NaOS isaN'§,0S, and any NaCS isa NV'S,,CS.

o ~ w0 npoE

Any N'60S isaN'S, 0S8, and any N6CS isa NS, CS.

Proof.

1. Let AbeaNOS, then A = Nint(A). Therefore, Aisa V'S, 0S.

2. Let A be a WROS, then A = Nint(WcI(A)). As every NROS isNOS so by (1) in
Proposition (3.1) AisaN'S,,0S.
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3. Let A be a VSOS, thus A € Nc(Nint(A)).If Nint(A) = 0y, then NcI(NVint(A)) = 0y
so we get contradiction as A is a N'SOS, therefore must NVint(A) # 0,-, hence A is a
NS, 0S.

4. Let AbeaNa0S,then A € Nint(VcI(NVint(A))). As every Na0S is N'SOS so by (3)
in Proposition (3.1) A isa V'S, 0S.

5. Let AbeaN§0S, then A = N§int(A) = Ugcs K, where K is a VROS inX. So by (2)
in Proposition (3.1) and axiom (3) in defintion of N'T'S, we get A is a 'S,,05.00

The example that follows demonstrates that the reverse is untrue in
Proposition (3.1).

Example 3.2 i. Suppose that X ={I}, and describe NS's A;,A, & A; in X as
follows:

A, =((0.5, 0.5, 0.5)),A, = ((0.5, 0.2, 0.3)),A; =((0.5, 0.1, 0.3))

Where Ty = {0y, Ay, A3, 15}, then (X,T5) is @ VTS, and as Nint(A,) = A,, then A, is a
N'S,,0S, and it is not a VOS since A, & T;, also not a NROS (resp. N6OS).

ii. Suppose that X = {I}, and describe V'S's A; & A, in X as follows:
A, = ((0.5,0.5,0.5)), A, = ((0.6,0.4,0.4))

Where Tj = {0y, Ay, 15}, then (X,7y) is a NTS, and A, is a NS,0S but
not NSOS, NaOS.

Lemma 3.1 Every NB0S (resp. NPOS) is not a V'S,,0S, and every NV'S,,0S is not a NS0S
(resp. NPOS).

Example 3.3 i. Suppose that X = {I}, and describe N'S's A; & A, in X as follows:
A, =((0.5,0.3,0.4)),A, = ((0.5,0.2,0.5))

Where Ty = {0y, Az, 157}, then (X,7y) is @ N'TS, and A, is a BOS (resp. NPOS) is not a
NS, 08.

ii. Suppose that X = {i}, and describe V'S's A; & A, in X as follows:
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A, = ((0.4,0.6,0.6)),A, = ((0.5,0.5,0.5))

Where Ty = {0y, Ay, 1}, then (X,Ty) is a NTS, and A, is a V'S,,0S but not NPOS.
iii. Suppose that X = {1}, and describe V'S's A;, A,,A; & A, in X as follows:

A; = ((0.4,0.6,0.6)),A; = ((0.4,0.5,0.5))
A, = ((0.6,0.4,0.4)),A, = ((0.5,0.5,0.4))

Where Ty = {0y, Ay, Az, 15}, then (X, Ty) isa VTS, and A, is a V'S, 0S, but not a VBOS.

Proposition 3.2 The wunion any par of NS,0S is also a WNS,O0S.
Proof. Assume that the two V'S,,0S’s A and C, and then Nint(A) # 05 & Nint(C) # Oy,
therefor Nint(AuU C) # 0. ThusAu Cisa NS, 0S.0

But the intersection not need to be NS, 0S (resp. NV'S,,CS). And we will show it by the
following example.

Example 3.4 Suppose that X = {I,m}, and we describe N'S's A;, A,,A;,A,,Asand Ag of X
by:

A, =((0.5, 0.8, 0.8),(0.2, 0.2, 0.2))
A, =((0.5, 0.2, 0.2),(0.5, 0.2, 0.2))
A; =((0.2, 0.2, 0.2),(0.5, 0.8, 0.8))
A, =((0.6, 0.2, 0.2), (0.6, 0.2, 0.2))
As =((0.2, 0.2, 0.2),(0.6, 0.6, 0.6))
A¢ =((0.6, 0.6, 0.6), (0.2, 0.2, 0.2))

Where T = {A;, A, A3, Ay, 05, 157}, then (X, Ty) isa VTS, but Ag N Ag is nota V'S, 08
(resp. N'S,,CS).

Remark 3.1 Suppose that A and C are any two N'S’s in NTS (X, Ty, if A is a NPOS (resp.
NBOS ) and C is a V'S, 05, then (Au C) is not a I'S,,0S. In Example 3.3 (i) A, is a N'POS
(resp. N¥BOS ) and 0, isa N'S,,0S, but (A; U 0,) is nota NV'S,,0S.

Corollary 3.1 Suppose that A and C are any two N'S’s in NTS (X,Ty), if A is a NOS (resp.
NS0S, Na0S, NROS and N50S ) and C isa V'S, 0S then (Au C) is V'S, 0S.

Proof. Let A be a N'OS (resp. N'S0S, Na0S, NROS and N50S ) and C be a V'S, 0S then by
using Proposition (3.1) A is a V'S, 0S8, and by Proposition (3.2) (Au €) is 'S,,0S. O
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Lemma 3.2 i. Suppose that A and C are any two N'S's in NTS (X, Ty, if Aisa NOS (resp.
NS0S, Na0S, NROS, NPOS, N50S and NS0S), and C is 'S,,0S then (An C) is not a
NS, 0S. For examples:

(a) Suppose that X = {I}, and describe NM'S's A;, A, & A; in X as follows:
A, =((0.5, 0.5, 0.5)),A, =((0.6, 0.2, 0.2)),A; = ((0.4, 0.4, 0.4))

Where Ty = {0y, Ay, 15}, then (X, Ty) is ais N'TS, and Az is a MBOS (resp. NPOS), and A,
isa NS,0S, butA; nA,isnotanNS,O0S.

(b) In Example (3.4) A; is a NOS (resp. N'SOS, Na0S, NROS and NB0S), and A4 is
NSwOS, but A; N Ag isnota V'S, 08S.

ii. Let A and C be NS's in NTS (X,Ty), if A is a NOS (resp. NSOS, Na0S, NROS and
NS0S ), and C is a VS,,0S then An C) is not a NOS (resp. N'SOS, Na0S, NROS and
NS0S). In Example (3.2) A, isa N'S,,0S and 1, is a NOS (resp. N'SOS, Na0S, NROS and
N6S0S), but (A; N1, isnota NOS (resp. N'SOS, Na0S, N'ROS and N'50S).

iii. Let Aand C be VS'sin NTS (X, ), if Aisa MP0OS, and C is N'S,,0S then (ANB) is
not a N'POS. In Example 3.3 (ii) 1, is a MP0S, and A, is V'S, 0S, but (1) N A,) is not a
NPOS.

4. Let Aand C be VS'sin NTS (X,Ty), if Aisa NB0OS, and € is NSwOS then (An €) is not a
NBOS. In Example 3.3 (iii) 1, isa N'B0S, and A, is N'S,,0S, but (1, N A,) is not a N'B0S.

Proposition 3.3 The combination or union of arbitrary collection of N'S,,0S is a N'S,,0S.
Proof. Obvious. O

4 NEUTROSOPHIC S,-INTERIOR IN NTSS

The neutrosophic S,,-interior operator and its characteristics in neutrosophic topological space
are delineated in the following part.

Definition 4.1 The neutrosophic S, -interior of a neutrosophic set A in NTS (X,Ty) is
defined as follow: (briefly. 'S, int(A))

NSWint(A) = U K ,,whereKisa NS, 05 inX.
KCA

Example 4.1 Suppose that X = {I,m,n} and define NS's A;, A,, A, A, & Ag in X as follows:
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A; =((0.1, 0.2, 0.7),(0.4, 0.3, 0.9), (0.8, 0.5, 0.5))
A, =((0.5, 0.7, 0.9),(0.1, 0.3, 0.4), (0.3, 0.6, 0.8))
A; =((0.9, 0.1, 0.3),(0.6, 0.2, 0.2),(0.9, 0.5, 0.3))
A, =((0.2, 0.5, 0.9),(0.1, 0.5, 0.3), (0.4, 0.5, 0.6))
Ac = ((0.6, 0.2, 0.7),(0.8, 0.3, 0.3),(0.8, 0.5, 0.5))
A, nA, =((0.1, 0.7, 0.9),(0.1, 0.3, 0.9), (0.3, 0.6, 0.8))
A, UA, =((0.5, 0.2, 0.7),(0.4, 0.3, 0.4),(0.8, 0.5, 0.5))

Where Ty = {0, Ay, Ay, Ay N Ay, Ay U Ay, 150}, then (X, Ty) isa VTS, and V'S, int(A3) =
A UA,.

Proposition 4.1 The neutrosophic S,,-interior operator accomplishes:

1.

N oo o~ DN

Proof.

NS, int(A) € A.

Ac C= NS, int(A) € NS, int(C).

NS, int(A) is the greatest V'S, 0S contained in A.
NS, int(A) = Aifand only if Aisa N'S,,0S.
NS, int(NVS,,int(A)) = NS, int(A).

(WS, int(A))° = NS, cl(A°).

NS, int(0y) = 0y, NS, int (1) = 1y

NS, int(A) = Ugci K, where Kisa NS, 0S inX. Thus, V'S, int(A) € A.

NS, int(C) =U{K: KisaNS,0SinX&KcC}2U{K: KisaNS,0SinX,Kc
C}2 NS, int(A). Thus, NS, int(A) € N'S,,int(C).

Let K be any IV'S,,0S which K € A, then K € NS, int(A). Hence, V'S, int (A) is the
greatest V'S,,0S contained in A.

Suppose that A is any N'S,,0S of X. Then the greatest V'S,,0S containing A is itself.
Therefore, V'S, int(A) = A.

By (4), the greatest NS,0S containing NS, int(A) is itself. Hence,
NS, int(NVS,,int(A)) = NS, int(A).

NS, int(A) is the greatest N'S,,0S contained in A. The complement is the smallest
N'S,,CS containing A¢. Therefore, (W'S,, int(A))¢ = V'S, cl(A°).
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7. NS, int(0,) = 0, and V'S, int(1,) = 1, are obvious by (4) and definition. o

Theorem 4.1 Suppose that (X, 7)) isa NTS. Next, we have the following for any neutrosophic
subset b and K of a N'TS.

1. NS,int(DnK) S NS, int(D) N NS, int(K)
2. NS, int(DUK) 2 NS, int(D) UNS, int(K).

Proof.

1. Assume that £L < (PNnK), then LS D and £ € K, by using Proposition 4.1 (2), then
NS, int(L) € NS, int(P) and NS, int(L) € NS, int(K). Thus, NS,int(L) <
NS, int(P) N NS, int(K). Therefore, NS, int(P N K) S NS, int(P) N NS, int(K).
2. As PcbPUK and KcSbDUK, byusing Proposition4.1(2), NS,int(b)c
NS,yint(PUK) and NS, int(K) € NS, int(PUK). Therefore, NS,int(P)uU
NS, int(K) € NS, int(KU D).o
The example that follows demonstrates the fact that equality does not have to be preserved in
Theorem (4.1).

Example 4.2 Suppose that X = {I, m} and define in X, the N'S's A, ,A,,A;,A,,A; & Agas
follows:

A, =((0.5, 0.8, 0.8), (0.2, 0.2, 0.2))
A, =((0.5, 0.2, 0.2),(0.5, 0.2, 0.2))
A; =((0.2, 0.2, 0.2),(0.5, 0.8, 0.8))
A, =((0.6, 0.2, 0.2), (0.6, 0.2, 0.2))
As =((0.2, 0.2, 0.2), (0.6, 0.6, 0.6))
Ag =((0.6, 0.6, 0.6),(0.2, 0.2, 0.2))

Where Ty = {A;, Ay, Az, A, 0y, 15} , then (X,7y) is a NTS, and NS,int(Ag) U
NS, int(As) = Ay, NS, int(AgUAs) =A, thus, NS, int(AuC) # NS, int(A) U
NS,int(€). And NS, int(As) N VS, int(As) = ((0.2,0.8,0.8),(0.2,0.8,0.8)), NS, int(As N
As) = 0y thus V'S, int (A n C) = NS, int(A) N VS, int(C).
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5 NEUTROSOPHIC S,,-DRIVED SET IN NTSS

The neutrosophic S,,-drived operator and its characteristics in neutrosophic topological space are
delineated in the following section.

Definition 5.1 A VP (x,1,t, 1) is a neutrosophic S,,-limit point of a neutrosophic set A. If each
one of 'S, 0 set £ which includes P = (x,1,t,n), then £ N (A — {(x,1,,n)}) # 0. And the
neutrosophic S,,-drived set of A, represented as V'S, d(A) is the collection of every neutrosophic
S,,-limit points of A.

Example 5.1 Suppose that X = {I,m} and define neutrosophic sets A;,A,,A; & A, in X as
follows:

A, =((0.5, 0.8, 0.8), (0.2, 0.2, 0.2))
A, =((0.5, 0.2, 0.2),(0.5, 0.2, 0.2))
A; =((0.2, 0.2, 0.2),(0.5, 0.8, 0.8))
A, =((0.6, 0.2, 0.2), (0.6, 0.2, 0.2))

Where Ty = {Ay, Ay, Ag, Ay, Oy, 15}, then (X, Ty) is @ VTS, and V'S, d(A;) = 1y

Proposition 5.1 Let (X, 7,,) be a N'TS, then For pair of N'S’s b and K of (X, 7}-) the following
claims are true:

NS, d(0x) = 0y, NS, d(1y) = 1.

NS, d®) € Nd(D), where Nd(D) is neutrosophic drived set of A.
If A € K, then VS,,d(P) € N'S,,d(K).

NS,d(PUK) = NS, d(P) UNS,d(K).

NS, d(®NK) € NS,dD) N NS,dK).

o ~ w0 b F

Proof.
1. Obvious.
2. It suffices to observe that every NOS isa V'S, 0S.

3. Let PcK and P =(x,lLtn)€eNS,dD), then for each NS,0S L of P=
&, Len)Ln®d-{x,LEn)}) #0y. As DS K Ln(K—{(x,Ltn)}) # 0, s0
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4. Let P =(x,L,t,n) € NS,d(D uUK), then for each N'S,0S L of P = (x,L,t,n), LN
(PUK) —{(x,Lt,m)}) # 0y, 0 NS,08 Ln®-{x,Ltn)}) #0,ULN
(K—{(x,L,t,n)}) # 0y, there for P =(x,l,t,n) € NS,d®) or P=(x,l,t,n)E
NS, d(K).Thus P = (x,Lt,n) € NS,dD) U NS, d(K). And as DS (DUK), K<
(P UK), then by using (2) in Proposition (5.1) NS, d(d) < NS, d(dUK) and
NS, d(K) € NS, d(D UK). Thus N'S,,d(D) UNS,,d(K) € NS,,d(D UK).

5. As bnKc b and bnKc K, by using (2) in Proposition (5.1) NS,d(P NnK)c
NS, d(D) and NS, d(PNK)c NS,d(K) -~ NS, d(DNK) € NS,d(D)n
NS, d(K).O

The example that follows demonstrates that the equality of (5) does not have to be preserved in

Proposition (5.1).
Example 5.2 Suppose that X = {I,m}, and define neutrosophic sets A; & A, in X as follows:
A, =((1.0,0.0,0.0), (0.0,1.0,1.0)) , A, = ((0.0,1.0,1.0), (1.0,0.0,0.0))

Where Ty = {0y, Ay, Ay, 15}, then (X, Ty) is a VTS, now V'S, d(A; N A;) = 0, and
NS, d(A) = NS, d(A) = 1y, hence V'S,,d(P N K) # NS, d(®) N N'S,,d(K).

6 NEUTROSOPHIC §,,-CLOSURE IN NTSS

The neutrosophic S,,-closure operator and its characteristics in neutrosophic topological space
are delineated in this part.

Definition 6.1 The neutrosophic S,,-closure of a neutrosophic set A in NTS (X,Ty) is
defined as: (briefly. V'S, cl(A))

NS, cl(A) = ﬂ K ,where Kisa NS, C in X.
Ack

Example 6.1 Suppose that X = {l,m}, and define neutrosophic sets A;,A,,A; & A, in
X as follows:
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A, =((0.5, 0.8, 0.8), (0.2, 0.2, 0.2))
A, =((0.5, 0.2, 0.2), (0.5, 0.2, 0.2))
A; =((0.2, 0.2, 0.2),(0.5, 0.8, 0.8))
A, =((0.6, 0.2, 0.2), (0.6, 0.2, 0.2))

Where Ty = {A1, Ay, Az, Ay, 05, 15}, then (X, T5) isa VTS, and NS, cl (A) = ((0.8,0.2,0.5),
(0.2,0.2,0.2)), V'S, cl(A;) = 1y

Proposition 6.1 If A is a neutrosophic set in N'TS (X, Ty, then NS, cl(A) = 'S, d(A) v A.

Proof.

Since V'S, d(A) € VS, cl(A), then AU NS, d(A) € VS, cl(A). On the other hand, let

P =(x,Ltn) € NSwcl (A). If P = (x,1,t 1) € A, thus proof is done. If P = (x,L,t,n) & A,
each V'S,,0S L containing P = (x,1,t,n.) intersects A at a point distinct from P = (x,1,t,1.), S0
P =(x,Ltn) €NS,d(A). Thus N'S,,cl(A) € Au NS, d(A). O

Proposition 6.2 The neutrosophic S,,-closure oparatore satisfies:

1.
2.

w

S

Proof.

Ac NS, cl(A).
P C K= NS, cl(D) S NS, cl(K).
The smallest V'S, CS that contains A is N'S,,cl(A).

NS, cl(A) = Aifandonly if Aisa NV'S,,CS.
NS, cl(NSwcl(A)) = NS, cl(A).

(WS cl(A))e = NS, int(A°).

NS,cl(0p) = 0y, NSycl(1y) = 1.

NS, cl(A) = Nicc K, where Kisa V'S, CS inX. Thus, A € V'S, cl(A).

Let PCSK =NS,d®) € NS, d(K). Thus DPUNS,d®) S K UNS,d(K)
= NS, cl(P) € NS, cl(K), by Proposition (6.1).

If K is any IV'S,,CS containing A, then V'S, cl(A) € K. Hence V'S, cl(A) is the smallest
N'S,,CO contaiing A.

Suppose A is any N'S,,CS of X. Then the smallest V'S,,CS contained in A is itself.
Therefore, V'S, cl(A) = A.
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5. By (4), the smallest NS, CS contained in NS,cl(A) is itself. Hence,
NS,cl(NS,cl(A) = NS, cl(A).

6. N'S,cl(A) is the smallest V'S,,CS containing A. The complement is the greatest V'S,,0S
contained in A°. Therefore, (V'S,,cl(A))¢ = NS, int(A°).
7. NS, cl(0y) =0y and NS, cl(1;) = 1, are obvious by (4) and definition. o
Theorem 6.1 Suppose that (X,75) is a NTS. Next, we have the following for each of the
neutrosophic subsets b and K of a N'TS.
1. NS,cl(PNK) S NS, cl(®) N NS,cl(K)
2. NS,cl(PUK)c NS,cl(P)U NS, cl(K).

Proof.

1. As bnKc K and bnKc b, then by using Proposition 6.1 (2) NS, cl(PNK) S
NS, clP®), NS, cl®dNK) S NS, cl(K).Therefor N'S,,cl(P N K) & NS, cl(P) N
NS, cl(K).
2. Asbc buKand K< D UK, by using Proposition 6.1 (2), NS, cl(P) € NS, cl(PU
K) and V'S, cl(K) € NS, cl(P UK). Therefor N'S,,cl(P) U NV'S,,cl(K) € NS, cl(PU
K).O
The example that follows demonstrates that equality does not have to be preserved in Theorem
(6.1).
Example 6.2 In Example (6.1) NS,cl(A;)u NVS,cl(A;) = ((0.8,0.2,0.2), (0.8,0.2,0.2)),
NS,cl(A U Ag) =1, thus NVS,cl(PUK) = NS,cl(P)U NS, cl(K).And NS, cl(A;) n
NS,cl(As) =((0.2,0.2,0.5),(0.2,0.2,0.5)), NS,cl(A; nAs) =((0.2,0.8,0.6),(0.2,0.8,0.6)),
thus V'S, cl(® N K) = NS, cl(D) N NS, cl(K).

/ NEUTROSOPHIC S,,-FRONTIER IN NTSS

The neutrosophic S, -frontier operator and its characteristics in neutrosophic topological space
are presented in this part.

Definition 7.1 The neutrosophic S, -frontier of a neutrosophic set A in NTS (X,T5) is
NS, fr(A) = NS,cl(A) N NS, cl(A®). (WS, fr(A), forshort).

Example 7.1 In Example (6.1) NS, fr(A;) = ((0.8,0.2,0.5),(0.8,0.2,0.5)) = V'S, CS(A;°)
and V'S, fr(4;) = ((0.2,0.2,0.5), (0.2,0.2,0.5)).

Page | 117

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

Aﬂiclﬂ Vol. 343 No. 1] 2026 |

JOURNAL OF UNIVERSITY OFBABYLON
Eow Dmﬂe and AppheJ Sciences (JUBPH\g)

ey D T T ey S STy S D T e ey 6

T

Y >

1

(o §yper

v‘)‘lv

TSy S Y T

Proposition 7.1 The neutrosophic S,, -frontier operator satisfies the following in N'TS (X, Ty-) .

1
2
3
4.
5
6

Proof.

. NS, int(A) UNS, fr(A) € NS, cl(A).
. NS, fr(A) = NS, fr(A°).
. NS, fr(Ad)isanNS,CS.

NS, fr(NS,fr(A) € NS, fr(A).

. NS, fr(NS,int(A) € NS, fr(A).
- NVSwfr(On) = 0p, NSy, fr(1p) = O

NSyint(A) U NS, fr(8) € AU (NS, cl(A) n NS, cl(A)) € WS,cl(A) U

NS, cl(A) = NS, cl(A).

NSy fr(h) = NS,cl(A) N NS, cl(A°) = NS, cl(A) N VS, cl(A°) = NS, fr(A°).
NSycl (NS, fr(A)) = NS,,cl (NS, cl(A)) N NS, cl(A)) € NS, cl(VS,ycl(A)) n
NSwel (NS,cl(A)) = NS, cl(B) N WS,cl(A€) = NS, fr(A).  Thus by (4)
NS, fr(A) is N'S,,CS.

NS fr(NVS, fr(h)) = NS, cl(VS, fr(A) n

NS, cl(NS,, fr(A)¢ NS, cl(NS, fr(A) = NS, fr(A).

NS, fr(NS,int(A) = NS, cl(NS,int(A) NNS,,cl(NS,int(A)¢ =

NS, cl(NVS,,int(A)) N NS, cl(A°) € NS, cl(A) N NVS,cl(A) = NS, fr(A).

NS, fr(0y) = NS, cl(02) N NS,y cl(0x5) = On, NSy, fr(1y) = NS,cl(1y) N
NSWCl(lNc) = ON O

The example that follows demonstrates that the equality of (1, 4 and 5) need not be hold in
Proposition (7.1).

Example 7.2 In Example (6.1) NS, int(A,) =uNS,fr(A;) =A,, but VS,int(A;) =
((0.8,0.2,0.5), (0.2,0.2,0.2)) = A, . Thus NS, cl(A) # NS, int(A) U NS, fr(A).

And

in Example (42) NS, fr(wvS,int(A) =A,, but NS, fr(As) =A,°. Thus

NS, fr(NS,int(A)) = NS, fr(A).

Page | 118

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

JOURNAL OF UNIVERSITY OFBABYLON

Aﬂiclﬂ Vol. 343 No. 1] 2026 \ )

Eow Dmﬂe and AppheJ Sciences (JUBPH\g)

ey D T T ey S STy S D T e ey 6

T

Y >

1

(o §yper

vé‘\v

TSy S Y T

Lemma 7.1 If (X,7y) is a NTS, and for any neutrosophic subset A of a N'TS. Then
NS, int(A) N NS, fr(A) # 0y In Example (6.1) V'S, fr(A,) = ((0.2,0.2,0.5), (0.2,0.2,0.5)),

8 NEUTROSOPHIC CONTINUOUS FUNCTIONS

8.1 Neutrosophic S,,-Continuous Functions

The notion of a neutrosophic S,,-continuous function in neutrosophic topological spaces is
presented in this part. And, we examine several of the main results depending on neutrosophic
Sw-0pen sets.

Definition 8.1.1 If : (X,T) = (¥, 05) isa function. Then f: (X, T ) — (Y, 0p) is said to be
a neutrosophic S,,-continuous ('S, -continuous, for short) function if f~1(V) isa N'S,,0S in
X for each NOSViny.

Example 8.1.1 Let X = y" = {[, m} and define V'S's as follows:

A; =((0.2,0.5,0.6), (0.3,0.5,0.4))
A, = ((0.3,0.5,0.4), (0.2,0.5,0.6))

Now T3 ={0x,Ay, 15} is neutrosophic topology on X and oy = {0y, Az 15} is
neutrosophic topology on y, then (X,7,) and (y,o) are NTS's. Also we define f:
X,Ty) = (f,op) as: f(I) =m,f(m) =1. As every NOS in y has an inverse image that is
aN'S,, 0S8 inX. Thus f is a neutrosophic S,,-continuous function.

Theorem 8.1.1 All continuous functions that are neutrosophic are also neutrosophic S,,-
continuous functions.

Proof. Assume that /: (X,Ty) = (¥, gy ) is a neutrosophic continuous function. Let V be a
neutrosophic open set in (v, oy ). Thus we get 7~1(V) isa NOS in (X, T;.). Since each NOS
isaNS,0S,s0 f~Y(V)is NS, 0S in (X,T,). Therefore, f is V'S,,-continuous function. O

The example that follows demonstrates that Theorem (8.1.1)'s opposite is untrue.
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Example 8.1.2 Let X = y" = {[,m} and define V'S's as follows:

A, =((0.2,0.5,0.6),(0.2,0.5,0.4))

A, =((0.2,0.4,0.4),(0.2,0.5,0.4))

A3 =((0.2,0.5,0.4),(0.2,0.4,0.4))

A, =((0.2,0.5,0.4),(0.2,0.5,0.6))

Now Ty = {0,Ay, 15} is neutrosophic topology on X and o = {0y, A3 A, 1} is
neutrosophic topology on vy, then (X,7) and (y,oy) are NTS 's. Also we define f:
X,T) = (f,op) as: f(I) =m, f(m) =1. And f'is not a neutrosophic continuous function
and it is a V'S, -continuouse function.

Theorem 8.1.2 Let f: (X,T) = (¥,05) be neutrosophic S,,-continuous function and g:
(Y, 0n) = (Z,yy) be a neutrosophic continuous function. Then gof (X,TN)) - (Z,yy)is a
neutrosophic S,,-continuous function.

Proof. Assume that Kisa N0S in Z. As g : (Y, o) = (Z,y,) is a neutrosophic continuous ,
g 1(K) is a neutrosophic open set iny. So f (g 1(K)) isa NS,0S inX, as fisa NS,-
continuous function. However f~1( g7 1(K)) = (gof) 1(K). Then (gof) ~1(K) is V'S, 0S in X.
Therefore, gof is a V'S, -continuous function. o

Corollary 8.1.1 Let (X,75) and (y, o) represent two neutrosophic topological spaces. Then
prove that a function f: (X,7,) — (y,on) IS neutrosophic S, -continuous if and only if
fHK)is NS, CS in X for each NCS K iny.

Proof. Assume that Kisa NCSin y. Then K¢isa NOS in y. Asf is V'S,,-continuous. Thus
YK is a NS,0S in X. As LK) =["Y(K)]¢ so fTY(K) is NS,CS in X.
Conversely, Assume that K is a A’OS in y. Then K¢ is a VCS in y. Via assumptions, f~1(K¢)
is V'S,,CS in X. As f~1(K) = [f~1(K)]¢ so f~1(K) is N'S,,0S in X. Therefore, f is N'S,,-
continuous. O

Proposition 8.1.1 Let /: (X,7y) — (y,05) be a function. Then f is a N'S,-continuous
Function if and only if f(WV'S,,cl(V)) € Ncl(f(V)) for each NS Vin X.

Proof. Assume that V isa V'S in X and fis a V'S, -continuous function. Then evidently (V) <
Nel(f (V). Now, V S/ i(f(V)SfiWc(f(V) and NS,cl(V)C
NSl f7ANel(f(V ) . As f is a N'S,,-continuous function and f~2(Ncl(£(V))) is a
NS,CS. Thus NS,cl(f~2NVcl(f (V) =Y (Ncl(f(V))). Hence, f(NS,cl(V)) C
Ncl(f(V)). Conversely, let £ (NS, cl(V)) € Ncl(f(V)), for all NS V in X, and £ be a N'CS
in y. Then Ncl(f(f (L)) =Ncl(£) = L. Via assumptions, f(IVS,cl(f~1(£))
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Nel(f(F~1(£)) € £ and hence NS, cl(f~1(L)) € f~1(L). Since f~1(L) € Ncl(f~1(L)) so
L) = NS, cl(f71(£)). This indicates that f~1(£) is a NV'S,,CS in X. Thus by Corollary
(8.1.1), fisa N'S,,-continuous function. o

Proposition 8.1.2 Suppose that f: (X,7y) = (V,05) is a function. Then f is a NS, -
continuous function if and only if 'S, cl(f~1(L)) € f~1(Wcl(L)) forevery N'S Liny.

Proof. Assume that £ is any V'S in y and fis a V'S,,-continuous function. Clearly f~1(£) <
YV cel(£)). Then, NS, cl(f~1(£L)) € NS, cl(fH(NVcl(L))). Since Ncl(L) isa NCS iny.
So by Corollary (8.1.1), f~Y(Wcl(£))isa NS, CSinX. Thus, NS, cl(f (L)) € NS, cl(f !
(NVcl(£))) =fY(Wcel(L)). Conversely, let NS, cl(f~1(L)) € f~Y(WNcl(L)) for every NS L
iny, and £ be a MCS in y. And by assumption, N'S,,cl(f~1(L)) € f~1(WVcl(L)) = f1(L).
This show that f~1(£) is a VS,,CS in X. Thus by Corollary (8.1.1), f is a V'S,,-continuous
function. o

Proposition 8.1.3 Let f: (X,7y) — (Y,0p)) be a bijective function. Then f is N'S,,-
continuous if and only if Mint (f(V)) € f (WS, int(V)) for each NS Vin X.

Proof. Assume that V is any NS in X and f is a V'S,,-continuous bijective. Let (V) = L.
Clearly f~(Wint(£)) € f~1(£). Since f is an injective mapping, f~1(£) =V, so that
Y (Wint(£)) € V. Therefore, NS, int(f 1 (Nint(L))) S NS, int (V). Since f isa N'S,,-
continuous, so f~Y(Wint(L)) is NS,0S in X and fI(Wint(L)) € NS, int(V),
FIVint (L)) S f(WVS,int(V)).  Thus, Nint(f(V)) S f (NS, int(V)). Conversely,
Nint(f(V)) € f(VS,int(V)) for every neutrosophic set V in X. Let £ be a VOS set in y.
As 1 is surjective and by assumption, Nint(£) = Nint (f(f‘l(L))) c f(VS,int(f~1(L))).

It follows that ~1(£) € NS, int(f~1(L). Hence, f~1(L) is a V'S, 0S in X. Therefore, 1 is a
NS, -continuous function. O

Proposition 8.1.4 Suppose that f: (X,Ty) = (V,05) is a function. Then fis a NS, -
continuous function if and only if f~Y(Wint(L)) € NS, int(f~1(L)) forevery NS Liny:.

Proof. Assume that £ is any NS in y and f is a NS,,-continuous mapping. Clearly
Y WVint (L)) € f~1(L) then NS, int(f~1(Wint(£L))) € NS, int(f~1(L)). As Nint(L) is
NOS in y and f is NS,-continuous, f~1(Nint(£)) is NS,0S in X. Hence
NS, int(f~Y(NVint(£))) = Y (Nint(L)) € NS, int(f~1(L)). Conversely, f~1(NVint(L))
C NS, int(f~1(£L)) forall ¥S £ in y. And D be any NOS in y. Then f~1(b) =
Y Wint(D)) € NS, int(f~1(D)) and thus, F~1(D) = NS, int(f~1(P)). This implies that
(D) is IS,,0S inX. Hence f is a V'S,,-continuous function. O
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Proposition 8.1.5 Suppose that f: (X, ) — (y,05) is a bijective function. Then fis a
N'S,,-continuous function if and only if f(WNS, fr(V)) € NS, fr(f(V)) for each NS V

in X.

Proof. Assume that /* is a V'S, -continuous bijective function, and let ¥V be a NS in X. By
Definition, NS, fr(V) = NS, cl(V) n NS, cl(V). And by Proposition (8.1.1),
FVS,cl(V) € Nel(f(V)) then, (NS, fr(V)) =f£(VS,cl(V)) N f(NVS,cl(VE))
Ncl(f(W) NNcl(f(V)E = Nfr(f(V)). Conversely, f (NS, fr(V)) € Nfr(f(V)) for each
NS Vin X. Thus f (NS, cl(V)) =f (NS, int(V)) Uf(NS,fr(V) S f(V)UNfr(f(V)) <
Ncl(f(V)). Therefore, by Proposition (8.1.1), f isa N'S,,-continuous function. O

Proposition 8.1.6 Suppose that f: (X,7,) = (¥, 05) iS a neutrosophic bijective function.
Then f isa NS,-continuous function if and only if NS, fr(f (L)) €~ Y(Nfr(L))
foreach VS Liny.

Proof. Assume that f is a V'S, -continuous bijective function, and let £ be a V'S in y. By
Proposition (8.1.2), NVS,cl(f~1(£)) cf Y (Wcl(L)). So fH(Wfr(L)) = f~(Wel(L) n
Ncl(£9)) = (Wel(D)) n f~HWcl(L)) 2 NS, cl(FHL)) N NS, cl(F~H(LS)) =
NScl(F7 L)) N NS, cl[(FHL)] = NS, fr(f~1(L)). Thus , NS, fr(f~1(L)) €
YV fr(L)). Conversely since NS, fr(f~1(£)) € f~Y(Wfr(L)) forall NS L iny. This
follow that 'S, cl(f~1(£)) € f~Y(Wcl(L)). Therefore, by Proposition (8.1.2) fisa N'S,,-
continuous function. o

Theorem 8.1.3 Let /: (X,Ty) = (V, 05 ) be a neutrosophic function, then following claims
are equivalence.

1. fis aXNS§,,-continuous function.

2. There exist a 'S,,0S G so that P = (x,L,t,n) € G < £ 1(A). For any neutrosophic
neighborhood A of £ ({x,1,t,n.)), and any neutrosophic point (x,L,t,n.) € X,

3. Thereexist a neutrosophic S,,-open Set G in X such that (x,L,t,n) € G and f(G) S A.
For any neutrosophic point (x,l,t 1) € X, and any neutrosophic neighborhood A of

FUx, L5 1)),

Proof. (1) — (2) : Assume that A is a neutrosophic neighborhood of 7 ({x,l,t,n)), and
(x,L,t, 1) isa neutrosophic point in X. Then there exista NOS G in X, such as f'({(x,L, &, 1)) €
G S A. As fis a VS, -continuous, therefore it implies that is f~1(G) is a N'S,,0S in X and

x,Ltny €U, L)) €S FNG) S/ (A). This  implies  (2) is  true.
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(2) — (3) : Assume that A is a neutrosophic neighborhood of £ ({(x,1,t,n.)), and (x,L, 1) isa
neutrosophic point in X. The criteria for (2) indicates that there exist a 'S,,0S § in X such as
(x,L,tn) €G S fL(A). Thus (x,L,t ) € Gand £(G) S/~ 1(f(A)). Hence (3) is true.

(3) » (1):LetLbeaNOS inyandlet(x,Ltn) €S (L).AsLisaNOS ,f({x,Ltn)) €
L, and so £ is neutrosophic neighborhood of f({x,1,t,n.)). It follows from (3) that there exist a
NS, 0S G inXsuch that (x,l,t,n) € G and /(G) € £ so that (x,,t,n) €G S 1(f(G)) S
f£71(L). Hence by definition f~1(£) isaN'S,,0S inX,and fis a VS,,-continuous function. O

8.2 Neutrosophic §,,-Irresolute Functions

The notion of neutrosophic S,,-irresolute function in neutrosophic topological spaces is
presented in this part. We also talk about connection with the V'S,,,-continuous function.

Definition 8.2.1 Let (X,Ty) and (y, o)) be two N'TS's. Then the neutrosophic function f':
(X,Ty) = (y,0p) is said to be a neutrosophic S, -irresolute ('S, -irresolute , for short)
function if the Inverse image of each neutrosophic S,-open Set in (y,05) is a
neutrosophic S,,-open set in (X, 7).

Example 8.2.1 In Example (8.1.1), since The reverse of each 'S, 0S iny is V'S,,0S in X. Thus
fis aN'S,,-irresolute function.

Theorem  8.2.1  Neutrosophic S, -irresolute  functions are all  V-continuous
functions.

Proof. Assume that 1: (X,7) = (v, o) is a N'-continuous function, and V is a NOS in
(v, o). Thus f~1(V) is NOS in (X, Ty). As each N0S is 'S, 08, so V and £~1(V) are both
N'S,,0S’s. Hence, 1 is neutrosophic S,,-irresolute function. o

The example that follows demonstrates that Theorem (8.2.1)'s opposite is
untrue.

Example 8.2.2 In Example (8.1.2), f'is not a V'-continuous function, and it is a V'S, -irresolute
function.

Corollary 8.2.1 Let f: (X,Ty) = (V,05) be a NS,-irresolute function, then f is a
neutrosophic S,,-continuous function.

Proof. Let f: (X,7y) — (y,o5) be a neutrosophic S, -irresolute function. And V bea
neutrosophic open set in (Y,o). As each NOS is a N'S,0S, Vis a NS,0S. And
Y V) isa NS,0S in (X,Ty), as f is a NS,-irresolute function. Therefore, 1 is a N'S,,-
continuous function. o

Page | 123

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

A"icle Vol. 34 ; No. 1] 2026

JOURNAL OF UNIVERSITY OFBABYLON
Eow Dmﬂe and AppheJ Sciences (JUBPHVg)

ey D T T ey S STy S D T e ey 6

T

ey >

ey 6y

vé‘\v

TSy S Y T

Theorem 8.2.2 Let f: (X,T) — (y,05) be a neutrosophic S, -irresolute function and g:
(¥, o5) = (Z,y5) be a neutrosophic S, -irresolute function. Then gof: (X,Ty) = (Z,vx)
is a neutrosophic S,,-irresolute function.

Proof. Assume that P isa NS,,0S in Z. As g: (V,ox) = (Z,yy) is a NS, -irresolute,
g (D) isa NS, 0S iny. As also f'is a V'S,,-irresolute function, /~1( g~1(D)) is V'S, 0S in X.
But /(g 1(®)) = (gof)"1(D). Thus (gof)~1(D) is NS, 0S in X. Therefore, gof'is a N'S,,, -
irresolute function. o

Theorem 8.2.3 Let f: (X,T) = (y,05) be a neutrosophic S,,-irresolute function and g :
(Y, 0n) = (Z,y5) be aneutrosophic S,,-continuous function. Then gof: (X,Ty) = (Z,v)
IS a neutrosophic S,,-irresolute function.

Proof. Assume that b is a NOS in Z. As g: (YV,on) = (Z,yy) IS a N'S,-continuous ,
g (D) isa NS,0S iny. As f isa NS,-irresolute function, ~1( g~1(P)) is N'S,,0S in X.
But f~1( g 1(P)) = (gof ) 1(P). Thus (gof)~1(P) is a NS, 0S in X. Therefore, gof is a
NS, -irresolute function. o

CONCLUSION

In this work, we have redefined and investigated V'S,,0S, a novel class of N'OS in neutrosophic
topological spaces. After that, we discussed a several of its characteristics. Therefore, we
anticipate that the results presented within the above data will facilitate improvement and
advancing future research on neutrosophic topological spaces.
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