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Abstract

The main objective of this article is to procure the notion of single-valued quadripartitioned neutrosophic
minimal structure space (SVQNMSS) and introduce the notion of single-valued quadripartitioned
neutrosophic minimal open set and single-valued quadripartitioned neutrosophic minimal continuous
function in it. Further, we study several fundamental properties of continuity in SVQNMSS, such as the
composition of single-valued quadripartitioned neutrosophic minimal continuous functions and the product
of single-valued quadripartitioned neutrosophic minimal functions in product SVQNMSS.
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1. Introduction

The concept of crisp set theory proved insufficient to deal with most real-life issues involving uncertainty.
Uncertainty is a significant factor in our daily concerns. L.A. Zadeh developed the concept of fuzzy set
theory in 1965 to deal with uncertainty while studying truth-membership, which is a significant expansion of
two-valued logic. Azad [2] introduced the concept of a fuzzy semi-continuous function and fuzzy weekly
continuous function using fuzzy topological space in 1981. Later, K. Atanassov realized that the non-
membership of a mathematical statement is equally significant in addressing real-world situations with
uncertainty. To do so, he examined the non-membership value in addition to the membership value, and in
1986, he established the concept of an intuitionistic fuzzy set. Following that, Smarandache [19] realized that
the current conceptions, such as the fuzzy set and its expansions, are insufficient to cope with all forms of
uncertain issues. He next investigated the values of truth-membership, indeterministic-membership, and
false-membership and established the concept of neutrosophic set. Later, Smarandache [14] expanded on the
concept of a neutrosophic set.

The notion of minimal structure in topological space was introduced by Maki et al. [7]. Many people then
explored it from other perspectives. Alimohammady and Roohi [1] established the concepts of fuzzy minimal
structure and fuzzy minimal vector space in 2006. Min [9] investigated the concept of fuzzy weaker r-
minimal continuity between fuzzy minimal spaces in 2010. Following that, Tripathy and Debnath [16]
investigated the concepts of fuzzy minimal-structure, fuzzy minimal-open set, and fuzzy minimal
multifunction in 2019.

Salama and Alblowi [18] proposed the concept of neutrosophic topological space. Salama and Alblowi [8]
further developed the concepts of generalized neutrosophic set and generalized neutrosophic topological
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space. Following that, Iswarya and Bageerathi [5], Karthika et al. [6], Parimala et al. [11], Parimala et al.
[12], later others proposed various notions of open sets, continuity, and connectedness in neutrosophic
topological space.

The notion of a single-valued quadripartitioned neutrosophic set was first grounded by Chatterjee et al. [3] in
the year 2016. Later on, Das et al. [4] grounded the notion of quadripartitioned neutrosophic topological
space. Das and Tripathy [15] defined pairwise neutrosophic b-continuous functions via neutrosophic
bitopological space. In 2023, Tripathy et al. [17] proposed a Single-valued quadripartitioned neutrosophic
infi pre-open set in single-valued quadripartitioned neutrosophic infi topological space.

In this paper, we introduce SVQNMSS as an extension of the neutrosophic minimal structure space defined
by Pal et al. [10]. Furthermore, we introduced the notion of single-valued quadripartitioned neutrosophic
minimal open set and single-valued quadripartitioned neutrosophic minimal continuous function through
SVQNMSS, and some fundamental results were shown. Further, we investigate the different properties of
SVQNMSS.

The remaining part of this article has been divided into the following sections:

Section 2 presents some existing definitions and findings that will be extremely beneficial in preparing the
major outcomes of this paper. Section 3 presents the concept of single-valued quadripartitioned neutrosophic
minimal open set and single-valued quadripartitioned neutrosophic minimal continuous function through
SVQNMSS and proves some fundamental results. Finally, in Section 4, we conclude the work done in this
article.

2. Preliminaries

This section collects various pre-existing definitions and findings that will be used throughout the main
results of this article.

Definition 2.1. [3] Let X be a non-empty set. A single-valued quadripartitioned neutrosophic set A over X is
defined as follows:

A= {(x, Ta(X), Ca(x), 1a(x), Fa(x)): xeX},

where Ta(X), Ca(X), 1a(x), Fa(x) ([0, 1]) are the truth, contradiction, unknown, and falsity membership
values of xeX. So, 0 <Ta(x) + Ca(x) + 1a(X) + Fa(x) < 4, for all xeX.

Example 2.1. Let X = {y1, y2} be a non-empty set. Clearly, W = {(y1, 0.3, 0.8, 0.4, 0.5), (y2, 0.5, 0.8, 0.2,
0.9)} is a single-valued quadripartitioned neutrosophic set over X.

Definition 2.2. [3] The null single-valued quadripartitioned neutrosophic set (Ogn) and absolute single-valued
quadripartitioned neutrosophic set (1on) over a fixed set X are denoted as follows:

(i) 0on={(x,0,0, 1, 1) : xeX};
(i) lon={(x, 1,1, 0, 0) : xeX}.

Definition 2.3.[3] Let A = {(x, Ta(X), Ca(X), la(X), Fa(x)): xeX} be a single-valued quadripartitioned
neutrosophic set over X, then the complement of A is defined as follows:

A°= {(X, 1-Ta(x), 1-Ca(X), 1-1a(X), 1-Fa(X)) : xeX}.

Example 2.2. Let X = {yi1, y-} be a fixed set. Let W = {(y1, 0.4, 0.6, 0.5, 0.7), (y2, 0.9, 0.7, 0.5, 0.8)} be a
single-valued quadripartitioned neutrosophic set over X. Then, the complement of W is W¢ = {(y,, 0.6, 0.4,
0.5,0.3), (y2, 0.1, 0.3, 0.5, 0.2)}.

Definition 2.4. [3] A single-valued quadripartitioned neutrosophic set A = {(x, Ta(X), Ca(x), 1a(X), Fa(x)):
xeX} is contained in the other single-valued quadripartitioned neutrosophic set B = {(x, Ts(x), Ca(X), Ia(X),
Fs(x)): xeX} (i.e., AcB) if and only if Ta(x) < Tg(x), Ca(X) < Ca(X), 1a(X) > 1a(X), Fa(x) > Fg(x), for each xeX.

Example 2.3. Let X = {y1, y2} be a fixed set. Let W = {(y1, 0.4, 0.3, 0.4, 0.3), (y2, 0.5, 0.6, 0.5, 0.6)} and M =
{(y1, 0.7, 0.5, 0.7, 0.5), (y-, 0.6, 0.7, 0.6, 0.7)} be two single-valued quadripartitioned neutrosophic sets over
X. Then, it is clearly seen that W < M.

Remark 3.1. For any single-valued quadripartitioned neutrosophic set Q, Ogn = Q < 1on.
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Definition 2.5. [3] Let A = {(X, Ta(X), Ca(X), 1a(X), Fa(x)): xeX} and B = {(x, Ta(X), Ca(X), Ia(x), Fa(X)): xeX}
be any two single-valued quadripartitioned neutrosophic sets over X. Then, AU B and AnB is defined as
follows:

(i) AUB = {(x, Ta(X)vTe(X), Ca(X)vCg(X), Ia(X)Ala(X), FA(X)AFs (X)): xeX},
(ii) AmB = {(x, TAG)AT&(X), Ca(X)ACB(X), 1a(X)VIs(X), FA(X)VFz (X)): xeX}.

Example 2.4. Let X = {y1, Y2} be a fixed set. Let W = {(y1, 0.4, 0.5, 0.6, 0.7), (y2, 0.5, 0.6, 0.7, 0.8)} and M =
{(y1, 0.7, 0.8, 0.9, 1.0), (y2, 0.5, 0.6, 0.7, 0.8)} be two single-valued quadripartitioned neutrosophic sets over
X. Then, we have

(i) WOM = {(y1, 0.7, 0.8, 0.6, 0.7), (y2, 0.5, 0.6, 0.7, 0.8)},
(i) WM = {(y1, 0.4, 0.5, 0.9, 1.0), (y2, 0.5, 0.6, 0.7, 0.8)}.

Definition 3.1. [4] Let X be a fixed set. Then, a family t of single-valued quadripartitioned neutrosophic sets
over X is called a single-valued quadripartitioned neutrosophic topology on Q, if the following conditions
hold:

(I) 1QN, OQN €T,
(ii) M1 M3 e 7, whenever My, M; e T;
(iii) UM; € 7, whenever {M;: ieA} c t.

Then, (X, 7) is called a single-valued quadripartitioned neutrosophic topological space. Every member of 7 is
called a single-valued quadripartitioned neutrosophic open set. If Ye 7, then Y¢is called a single-valued
quadripartitioned neutrosophic closed set.

Remark 3.2. [4] In every single-valued quadripartitioned neutrosophic topological space, Ogn and 1gn are
both single-valued quadripartitioned neutrosophic open set and single-valued quadripartitioned neutrosophic
closed set.

Example 2.5. Let X ={y, x}. Let M = {(y, 0.4, 0.6, 0.4, 0.6), (x, 0.3, 0.1, 0.3, 0.1): y, x € X} and N = {(y, 0.9,
0.8,0.1,0.5), (x,0.4,0.5,0.1,0.1): y, x eX} be two single-valued quadripartitioned neutrosophic sets over X.
Then, 3 = {0on, 1on, M, N} form a single-valued quadripartitioned neutrosophic topology on X.

Definition 2.7.[4] Let (X, 1) be a single-valued quadripartitioned neutrosophic topological space and U be a
single-valued quadripartitioned neutrosophic set in X. Then, the single-valued quadripartitioned neutrosophic
interior (QNin) and single-valued quadripartitioned neutrosophic closure (QN) of Y are defined by

QNin(Y) = U{D : D is a SVQNOS in X and DY},
and QNa(Y) = n{S : Sisa SVQNCS in X and Yc=S}.

Example 2.6. Assume that (X, t) be a single-valued quadripartitioned neutrosophic topological space as
shown in Example 2.5. Let U = {(y, 0.4, 0.4, 0.6, 0.6), (x, 0.3, 0.3, 0.1, 0.1): y, X € X} be a single-valued
quadripartitioned neutrosophic set over X. Then, QNint(U) = Ogn and QNei(U) = 1.

Remark 2.1.[4] Clearly, QNin(U) is the largest single-valued quadripartitioned neutrosophic open set over X
which is contained in U and QN¢(U) is the smallest single-valued quadripartitioned neutrosophic closed set
over X which contains U.

Definition 2.8. [4] Let (X, 1) be a single-valued quadripartitioned neutrosophic topological space, and G be a
single-valued quadripartitioned neutrosophic set over X. Then, G is called as

(i) single-valued quadripartitioned neutrosophic semi-open set (SVQNSOS) if and only if GEQNe(QNin(G));
(i) single-valued quadripartitioned neutrosophic pre-open set (SVQNPQS) if and only if GEQNint((QNe(G)).

The collection of all SVQNSOS and SVQNPOS in (X,t) are denoted by SVQNSOS(X, t) and SVQNPOS(X,
T) respectively.
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Definition 2.9.[4] Let (X, 7) be a single-valued quadripartitioned neutrosophic topological space. Then, a
single-valued quadripartitioned neutrosophic set W over X is said to be a single-valued quadripartitioned
neutrosophic a-open set (SVQN-a-OS) if and only if W=QNint(QNci(QNint(W))).

Remark 2.2.[4] Let (X, t) be a single-valued quadripartitioned neutrosophic topological space. Then,

(i) Complement of an SVQN-a-OS is called a single-valued quadripartitioned neutrosophic a-closed set
(SVON-a-CS).

(i) Every SVQNOS is an SVQN-a.-OS.
(iii) Every SVQNCS is an SVQN-a-CS.

Definition 2.10. [4] A single-valued quadripartitioned neutrosophic set G is called a single-valued
quadripartitioned neutrosophic b-open set (SVQN-b-OS) in an SVQNTS (X, 1) if and only if
GcONint(QNc(G))UQN(QNin(G)). A single-valued quadripartitioned neutrosophic set H is said to be a
single-valued quadripartitioned neutrosophic b-closed set (SVQN-b-CS) if its complement i.e., H® is an
SVQN-b-OSin (X, 7).

3. Single-Valued Quadripartitioned Neutrosophic Minimal Structure Space

In this section, we procure the notion of SVQNMSS, and introduce the notion of single-valued
quadripartitioned neutrosophic minimal open set and single-valued quadripartitioned neutrosophic minimal
continuous function in it. Besides, we study several basic properties of continuity in SVQNMSS, such as the
composition of single-valued quadripartitioned neutrosophic minimal continuous functions, product of
single-valued quadripartitioned neutrosophic minimal functions in product space of SVQNMSS.

Definition 3.1. A collection M of single-valued quadripartitioned neutrosophic sub-sets of X if MSP(X),
where P(X) is the power set of X, is called a single-valued quadripartitioned neutrosophic minimal structure
on X if and only if Ogn, 1onv EM. Then, the structure (X, M) is called a single-valued quadripartitioned
neutrosophic minimal structure space.

Example 3.1. Let P, Q and R be three SVQNSs over a fixed set X = {p, g, r} such that:
P ={(p, 0.5, 0.8, 0.6, 0.5), (q, 0.6, 0.4, 0.3, 0.5), (, 0.8, 0.5, 0.3, 0.5): p, q, reX};
Q={(p,0.3,04,0.7,0.5), (9,04, 0.6,0.9,0.2), (r, 1.0, 0.4,0.8,0.7): p, q, reX};
R ={(p, 0.4, 0.6,0.7, 1.0), (g, 0.5, 0.1, 0.3, 0.5), (r, 0.7, 0.5, 0.3, 1.0): p, q, reX}.

Then, the family M = {Oqn, 1on, P, Q, R} form a single-valued quadripartitioned neutrosophic minimal
structure on X. So, the pair (X, M) is a single-valued quadripartitioned neutrosophic minimal structure space.

Remark 3.1. Every SVQNTS is a single-valued quadripartitioned neutrosophic minimal structure space. But,
every single-valued quadripartitioned neutrosophic minimal structure space may not be an SVQNTS in
general. This follows from the following example.

Example 3.2. Let P, Q and R be three single-valued quadripartitioned neutrosophic sets over a fixed set X =
{p, q, r} such that:

P ={(p, 0.6,0.4,0.5,0.7), (q, 0.5, 0.5, 0.6, 0.6), (r, 0.9,0.9, 0.7, 0.7): p, q, reX};
Q={(p,0.7,0.3,0.3,0.8), (9, 0.6, 0.4, 0.9, 0.9), (r,0.5,0.7, 0.7, 0.9): p, q, reX};
R={(p, 05, 0.9,0.6,0.7), (q,0.3,0.8, 0.6, 0.5), (r, 0.5, 0.5, 0.6, 0.6): p, q, reX}.

Clearly, the collection M = {Oqn, 1on, P, Q, R} is a single-valued quadripartitioned neutrosophic minimal
structure on X, and the pair (X, M) is a single-valued quadripartitioned neutrosophic minimal structure space.
But (X, M) is not an SVQNTS.

Definition 3.2. Let (X, M) be a single-valued quadripartitioned neutrosophic minimal structure space. If
EeM, then E is called a single-valued quadripartitioned neutrosophic minimal-open set, and its complement
is called a single-valued quadripartitioned neutrosophic minimal-closed set in (X, M).
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Example 3.3. Let (X, M) be a single-valued quadripartitioned neutrosophic minimal structure space as shown
in Example 3.1. Clearly, Ogn, 1on, P, Q, R are single-valued quadripartitioned neutrosophic minimal-open
sets in (X, M), and their complements 1qn, Ogn, P¢= {(p, 0.5, 0.2, 0.4, 0.5), (g, 0.4, 0.6, 0.7, 0.5), (r, 0.2, 0.5,
0.7,0.5): p, g, rexX}, Q° = {(p, 0.7, 0.6, 0.3, 0.5), (9, 0.6, 0.4, 0.1, 0.8), (r, 0.0, 0.6, 0.2, 0.3): p, g, reX}, R° =
{(p, 0.6, 0.4, 0.3, 0.0), (g, 0.5, 0.9, 0.7, 0.5), (r, 0.3, 0.5, 0.7, 0.0): p, g, reX} are single-valued
quadripartitioned neutrosophic minimal-closed sets in (X, M).

The notion of single-valued quadripartitioned neutrosophic minimal interior and single-valued
quadripartitioned neutrosophic minimal closure of a single-valued quadripartitioned neutrosophic set in a
single-valued quadripartitioned neutrosophic minimal structure space is defined as follows:

Definition 3.3. Let (X, M) be a single-valued quadripartitioned neutrosophic minimal structure space. Let U
be a single-valued quadripartitioned neutrosophic set over X. Then, the single-valued quadripartitioned
neutrosophic minimal interior (QNm-in) and single-valued quadripartitioned neutrosophic minimal closure
(QNm-or) of U are defined as follows:

QNnm-inl(U) = U{E : E isan SVQN-m-OS in X and EcU},
and QNm-ai(U) = n{F : Fisan SVQN-m-CS in X and UcF}.

Example 3.4. Let (X, M) be a single-valued quadripartitioned neutrosophic minimal structure space as
defined in Example 3.1. Then, the single-valued quadripartitioned neutrosophic minimal interior and single-
valued quadripartitioned neutrosophic minimal closure of U = {(p, 0.3, 0.3, 0.3, 0.3), (q, 0.4, 0.4, 0.4, 0.4), (r,
0.5, 0.5, 0.5, 0.5)} are QNm-in(U) = {(p, 0,0, 1, 1), (9, 0, 0, 1, 1), (r, 0, 0, 1, 1)} and QNm-a(U) = {(p, 1, 1, O,
0),(q,1,1,0,0),(r, 1,1, 0, 0)} respectively.

Example 3.5. From the above definitions, it is clear that every single-valued quadripartitioned neutrosophic
pre-open sets, single-valued quadripartitioned neutrosophic semi-open sets, single-valued quadripartitioned
neutrosophic b-open sets are single-valued quadripartitioned neutrosophic minimal-open sets of (X, M),
where M = ¢ UNPO(7)UNSO(7)UN-b-O(7).

Example 3.6. Let P, Q and R be three single-valued quadripartitioned neutrosophic sets over a fixed set X =
{p, q} such that:

P ={(p, 0.8, 0.8, 0.6, 0.4), (g, 0.6, 0.6, 0.4, 0.1): p, geX};
Q={(p,0.7,0.7,0.7,0.8), (q, 0.6, 0.6, 0.7, 0.2): p, geX};
R ={(p, 0.6, 0.6, 0.7, 0.9), (g, 0.5, 0.5, 0.8, 0.3): p, geX}.

Then, 7 = {Ogn, 1on, P, Q, R} forms a single-valued quadripartitioned neutrosophic topology on X, and so (X,
T) is a single-valued quadripartitioned neutrosophic topological space.

Let M = TUNPO(7)UNSO(t)UN-b-O(t), then (X, M) is a single-valued quadripartitioned neutrosophic
minimal structure space. Now, from the above it is clear that, every single-valued quadripartitioned
neutrosophic pre-open sets, single-valued quadripartitioned neutrosophic semi-open sets, single-valued
quadripartitioned neutrosophic b-open sets in (X, t) are single-valued quadripartitioned neutrosophic
minimal-open sets in (X, M). Further, it is also seen that, every single-valued quadripartitioned neutrosophic
minimal-open set in (X, M) is also a single-valued quadripartitioned neutrosophic pre-open set, single-valued
quadripartitioned neutrosophic semi-open set, single-valued quadripartitioned neutrosophic b-open set in (X,

7).

Lemma 3.1. Let f: X—Y be a mapping, and {Wi; : ieA} be a collection of neutrosophic subsets of Y, then
(i) FH(Liea Wi) = Ujea FHW5),

(i) F1(Miea Wi) = Miea FHW;).

Proposition 3.1. If fi: X;—Y; is a mapping, and Wi is a neutrosophic set of Y for i = 1, 2, then

(Fuxf2) H(WaxWo) = f1r1(Wh) x 21 (W2).

Proof. Let fi: X;—Yi be a mapping for i =1, 2. Let W1 = {(T1, l1, F1)(p1) : p1 €Xa} and W, = {(T2, l2, F2)(p2) :
p2 €X2} be neutrosophic subsets in Y1 and Y2 respectively. Then, for (p1, p2) in X1xXz, we have

Doi: https://doi.org/10.54216/1JNS.200302 19
Received: September 10, 2022 Accepted: March 04, 2023



https://doi.org/10.54216/IJNS.200302

International Journal of Neutrosophic Science (IINS) Vol 20, No. 03, PP. 15-23, 2023

(fuxf2) H(T1xT2) (1, P2) = (T1xT2) (fu(pa), f2(p2))
= min {Tifi(pa), T2 fa(p2)}
= min {frX(Ta(p1)), f(T2(p2))}
= (fr'(Tw), f2(T2)) (pa, p2)-

Following the above argument, we can show that

(Fuxf2) Y(11x12) (p1, p2) = (frX(12), f22(12)) (p1, p2)
and (fixfo) 2(F1xF2) (p1, p2) = (fr(Fa), f22(F2)) (p1, p2).

Definition 3.4. A one-to-one and onto function f : (X, Mi)—(Y, My) is called a single-valued
quadripartitioned neutrosophic minimal-continuous function if f1(U) is a single-valued quadripartitioned
neutrosophic minimal-open set, whenever U is a single-valued quadripartitioned neutrosophic minimal-open
set in M.

Definition 3.5. A mapping f : (X, M1)—(Y, M) is called a single-valued quadripartitioned neutrosophic
weakly minimal-continuous function if for each single-valued quadripartitioned neutrosophic point x, and
each single-valued quadripartitioned neutrosophic minimal-open set V with f(xo)eV, there exists a single-
valued quadripartitioned neutrosophic minimal-open set U such that xoe U and f(U)SQNmn-a(V).

Theorem 3.1. Let f:(X, M1)—(Y, M2) and g:(X, M2)—(Y, Ms) be two single-valued quadripartitioned
neutrosophic minimal-continuous functions. Then, the composition function gof:(X, M1)—(Y, Ms) is also a
single-valued quadripartitioned neutrosophic minimal-continuous.

Proof. Let f:(X, M1)—(Y, M) and g:(Y, M2)—(Z, Ms) be two single-valued quadripartitioned neutrosophic
minimal-continuous functions. Let U be a single-valued quadripartitioned neutrosophic minimal-open set in
Mas. Since g:(Y, M2)—(Z, M) is a single-valued quadripartitioned neutrosophic minimal-continuous function,
so g(U) is a single-valued quadripartitioned neutrosophic minimal-open set in M. Further, since f:(X,
M1)—(Y, M,) is a single-valued quadripartitioned neutrosophic minimal-continuous function, so f1(g*(V)) =
gofl(U) is a single-valued quadripartitioned neutrosophic minimal-open set in M;. Hence, gof!(U) is a
single-valued quadripartitioned neutrosophic minimal-open set in Mi, whenever U be a single-valued
quadripartitioned neutrosophic minimal-open set in Ms. Therefore, the composition function gof:(X,
M1)—(Z, Ms) is a single-valued quadripartitioned neutrosophic minimal-continuous function.

Theorem 3.2. Let (Y, M) be a single-valued quadripartitioned neutrosophic minimal structure space, and
f:X—(Y, M) be a single-valued quadripartitioned neutrosophic minimal function. Then, there exists a single-
valued quadripartitioned neutrosophic weaker minimal structure M; on X for which f is a single-valued
quadripartitioned neutrosophic minimal-continuous function.

Proof: Let f:X—(Y, M) be a single-valued quadripartitioned neutrosophic minimal function such that (Y,
M) be a single-valued quadripartitioned neutrosophic minimal structure space. Suppose that MicP(X) is
defined by M={f (V) : VeM,}. Hence, (X, M;) is a single-valued quadripartitioned neutrosophic minimal
structure on X. From the definition of single-valued quadripartitioned neutrosophic minimal-continuous
function and construction of My, it follows that f:(X, Mi)—(Y, M2) is a single-valued quadripartitioned
neutrosophic minimal-continuous function. Further, by the definition of single-valued quadripartitioned
neutrosophic weaker minimal structure and construction of M, it follows that M; is a single-valued
quadripartitioned neutrosophic weaker minimal structure on X.

Lemma 3.2. Let (X, M) be a single-valued quadripartitioned neutrosophic minimal structure space, and YcX.
Then, the structure (Y, MNY) is also a single-valued quadripartitioned neutrosophic minimal structure space.
Further, for (X, MNY) there is a single-valued quadripartitioned neutrosophic weaker minimal structure
space.

Theorem 3.3. Let (X, My) be a single-valued quadripartitioned neutrosophic minimal structure space, and
YcX. Then, there is a single-valued quadripartitioned neutrosophic weaker minimal structure on Y say M.
such the map is : (Y, M2)—(X, M1NY) is a single-valued quadripartitioned neutrosophic minimal-continuous.

Proof: In view of the above Theorem 3.2 on considering the identity function, we can have the map is to be a
single-valued quadripartitioned neutrosophic minimal-continuous function.
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Remark 3.2. The above result is true for the inclusion function i : (Y, M2) —(X, Mi). In this case, My is
called the induced single-valued quadripartitioned neutrosophic minimal structure on Y.

Theorem 3.4. Let YcX, and f:(X, M1)—(Z, N1) be a single-valued quadripartitioned neutrosophic minimal-
continuous function. Then, flv:(Y, M2)—(Z, N1Nf(Y)) is a single-valued quadripartitioned neutrosophic
minimal-continuous, where Y is endowed with M, induced minimal structure.

Proof: By the above Remark 3.2 and Theorem 3.1, we have fly = foi (or foir ), and hence fly is Nu—
continuous.

Theorem 3.5. Let {(Xi, Mi) : ieA} be a family of single-valued quadripartitioned neutrosophic minimal
structure spaces, where A being the index set, and {fi :X—( Xi, M;) : ieA} be a family of single-valued
quadripartitioned  neutrosophic minimal-continuous functions. Then, there is a single-valued
quadripartitioned neutrosophic weakest minimal structure M on X such that fi’s are single-valued
quadripartitioned neutrosophic minimal-continuous function.

Proof: Let {(Xi, Mi) : ieA}, where A is the index set by a family of single-valued quadripartitioned
neutrosophic minimal structure spaces, and {fi:X—(Xi, Mi) : ieA} be a family function. Let E; = f *}(M;) = {f
(V) : VeM} for ieA. Consider M=UieaEi. Then, (X, M) is a single-valued quadripartitioned neutrosophic
minimal structure space by a known definition. Further, from the construction of M, it is clear that fi:(X,
M)—(X;, M;) is a single-valued quadripartitioned neutrosophic minimal-continuous. Since we have
considered the union while considering the single-valued quadripartitioned neutrosophic minimal structure M
on X, it will include all other single-valued quadripartitioned neutrosophic minimal structures on X, so it is
the weakest single-valued quadripartitioned neutrosophic minimal structure on X.

Theorem 3.6. Let {fiX—(Xi, Mi) : ieA} be a family of single-valued quadripartitioned neutrosophic
minimal-continuous functions, where (Xi, M;) are single-valued quadripartitioned neutrosophic minimal
structure spaces. Let the single-valued quadripartitioned neutrosophic minimal structure M in X be generated
by {fi : ieA}. Then, the function f : (Y, N)—(X, M) is a single-valued quadripartitioned neutrosophic
continuous if and only if fiof is a single-valued quadripartitioned neutrosophic minimal-continuous function
forall ieA.

Proof: Let {fii X—(X;, Mi) : ieA} be a family of single-valued quadripartitioned neutrosophic minimal-
continuous functions, and f : (Y, N)—(X, M) be a single-valued quadripartitioned neutrosophic minimal-
continuous. Then, by Proposition 3.1, fiof is a single-valued quadripartitioned neutrosophic minimal-
continuous function.

Next, let fiof be a single-valued quadripartitioned neutrosophic minimal-continuous functions for each ieA,
but f is not a single-valued quadripartitioned neutrosophic minimal-continuous function. Thus, we have BeM
such that f1(B) & N. Then, we have the following possibilities:

Case-1: there exists ioeA and B; e M;, such that B = fio’l(BiO).

Case-2: for every icA and every BieM;, B = fio_l(Bio).

lg!?

Consider Case-1, we have B = fio"l(BiO), implies f ~( fio_l(Bio)) = (f; of )_l(BiO) . Thus, for B, € M;

we have (fioof)fl(Bio)e N, which shows that f, of is not a single-valued quadripartitioned

neutrosophic minimal-continuous function. Hence, we arrive at a contradiction. Thus, our supposition is
wrong.

For Case-2, we have f1(Onx)=0Ony and f1(1nx) = 1ny, Which leads to B(On,y, 1ny) . Hence, M\ {B} is a single-
valued quadripartitioned neutrosophic minimal structure on X. Thus for each ieA, fi:(X, M\ {B})—(Xi, M),
we have fiof : (Y, N)—(X;, M) is a single-valued quadripartitioned neutrosophic minimal-continuous function
for each ieA. This leads to a contradiction to the choice of the single-valued quadripartitioned neutrosophic
minimal structure M on X. Thus, f is a single-valued quadripartitioned neutrosophic minimal-continuous
function whenever fiof is a single-valued quadripartitioned neutrosophic minimal-continuous function for
each ieA.

Remark 3.3. Let {(Xi, M)): ieA} be a family of single-valued quadripartitioned neutrosophic minimal
structure spaces, then the product space is defined by ITica Xi. It can be easily verified that (ITica Xi, ITica M;)
is a single-valued quadripartitioned neutrosophic minimal structure on ITica X; . Again, M = ITica M; is the
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weakest single-valued quadripartitioned neutrosophic minimal structure on ITiea Xi. One can easily verify that
for each jeA, the canonical projection mj . ITiea Xi—X; is a single-valued quadripartitioned neutrosophic
minimal-continuous function.

Corollaries 3.1. Let {(Xi, Mj): ieA} be a family of single-valued quadripartitioned neutrosophic minimal
structure spaces, and X = ITjea X exists.

Lemma 3.3. Let {(Xi, Mj): ieA} be a family of single-valued quadripartitioned neutrosophic minimal
structure spaces, and X = Ilica Xi . Let the minimal structure on X be generated by ITica Xi. Then, f : (Y,
N)—(X, M) is a single-valued quadripartitioned neutrosophic minimal-continuous function if and only if miof
is a single-valued quadripartitioned neutrosophic minimal-continuous function for all ieA.

Proposition 3.2. Let f : (X, M)—(Y, N) and g: (X, M)—(Z, Q) be a single-valued quadripartitioned
neutrosophic minimal-continuous functions. Then, the function fxg : (X, M)—(YxZ, NxQ) defined by
(fxg)(x)=(f(x), g(x)) is a single-valued quadripartitioned neutrosophic minimal-continuous function.

4, Conclusion

In this paper, we have presented the notion of single-valued quadripartitioned neutrosophic minimal-open set
and single-valued quadripartitioned neutrosophic minimal-continuous function, and also studied the notion of
the product of single-valued quadripartitioned neutrosophic minimal spaces. In addition, we investigated
several fundamental properties of single-valued quadripartitioned neutrosophic minimal-continuous functions
in single-valued quadripartitioned neutrosophic minimal structure spaces, such as composition and product of
single-valued quadripartitioned neutrosophic minimal-continuous functions, among others. Furthermore,
these ideas can be extended to the fields of Bipolar Quadripartitioned Neutrosophic Set, Bipolar
Pentapartitioned Neutrosophic Set, Neutrosophic Multiset Topological Space, Neutrosophic Bitopological
Space, Pentapartitioned Neutrosophic Topological Space, and Generalized Neutrosophic Topological Space.
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