
∗

4Department of Mathematics, Kongunadu Arts and Science College,
Coimbatore(Dt)-641029, Tamil Nadu, India.

Department of Mathematics, A.E.T College, Salem(Dt)-636108, Tamil Nadu, India.
E.mail:1

∗ 2 3

4

Abstract: In this article, we present a novel concept of the supra neutrosophic multiset topo-
logical space. We describe the behaviour of neutrosophic sets and multiset with in this frame-
work. Additionally, we define the supra neutrosophic open multiset (SNOMS), supra neutrosohic
closed multiset (SNCMS), supra neutrosophic interior multiset, and supra neutrosophic closure
multiset, and provide examples to illustrate their properties.

In recent years, multiset and neutrosophic sets have become a subject of great interest for re-
searches. Mathematicans always like to solve a complicated problem in a simple way and to find
out the most feasible solution. Neutrosophy has been introduced and studied by Smarandache
[11] and developed the neutrosphic topological sapce for and introduced the multiset topological
space their properties open bms, closed bms , closure bms, interior and their theorem and their
properties are discussed in [8] [7]. The properties of neutrosophic multiset group are establised
[9],[10],[3][2]. Then [6] supra topological space establised the [4] and their derived the properties
and examples,[5] the pre open set in supra topological sapce. [12] a group of multiset of power
whole set in multiset topological space. The application of the neutrosophic of decision making
in disease diagnosis in [1].

In this paper we intoduced the new concept for the supra neutrosophic multiset topological space
and their properties for supra neutrosophic open multiset, supra neutrosophic closed multiset,
supra neutrosophic interior multiset, supra neutrosophic closure multiset, supra neutrosophic
multiset topological sapce their discussed properties , theorem and examples.

2. Preliminaries

We define functions T, F and I from X to [0, 1], where T is membership value, F fails mem-
bership value, and I is the indeterminacy value. The definition of a neutrosophic multiset was
first defined by Smarandache [11] as follows:
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Definition 2.1: [11] A neutrosophic multiset is a neutrosophic set where one or more ele-
ments are repeated with the same neutrosophic components, or with different neutrosophic
components.

Definition 2.2: [11]The empty neutrosophic multiset is denoted by Nθ and defined by Nθ =
{< x, (0, 1, 1) >: ∀x ∈ X} where x can be repeated.

Definition 2.3:[11] Let A = {(x,< TA(x), IA(x), FA(x) >) : x ∈ X} be a neutrosophic multiset
on X. Then the complement of A is denoted by Ac and defined by
Ac = {(x,< FA(x), 1− IA(x), TA(X) >) : x ∈ X}. Where x can be repeated based on its multi-
plicity and the corresponding T , F , I values may or may not be equal.

Definition 2.4:[11] Let X be a non-empty set and neutrosophic multisets A and B in the form
A = {(x,< TA(x), IA(x), FA(x) >) : x ∈ X} and B = {(x,< TB(x), IB(x), FB(x) >) : x ∈ X},
then the operations of maximal union and minimal intersection of NM set relation are defined
as follows:

1. (A ∪ B)max = {(x,< T(A∪B)max
(x), I(A∪B)max

(x), F(A∪B)max
(x) >) : x ∈ X}, where

T(A∪B)max(x) = max{TA(x), TB(x)}, F(A∪B)(x) = min{FA(x), FB(x)} and I(A∪B))(x)
= min{IA(x), IB(x)}.

2. (A ∩ B)min = {(x,< T(A∩B)min
(x), I(A∩B)min

(x), F(A∩B)min
(x) >) : x ∈ X},where

T(A∩B)min(x) = min{TA(x), TB(x)}, F(A∩B)(x) = max{FA(x), FB(x)} and I(A∪B)(x) =
max{IA(x), IB(x)}.

Definition 2.5:[11] Let X be neutrosophic multiset and a non-empty family T subsets of WX

is said to be neutrosophic multiset topological space if the following axioms hold:

(1) N∅,WX ∈ T .

(2) A ∩B ∈ T , for A,B ∈ T .

(3)
⋃

i∈ΛAi ∈ T , ∀{Ai : i ∈ Λ} ⊆ T .

In this case, the pair (WX , T ) is called a neutrosophic multiset topological space (NMTS in
short) and any neutrosophic multiset in T is known as an open neutrosophic multiset (ONMS
in short) in WX . The elements of T c are called closed neutrosophic multisets, otherwise, a
neutrosophic set F is closed if and only if its complement F c is an open neutrosophic multiset.

Definition 2.6:[11] Let (WX , T1) and (WX , T2) be two neutrosophic multiset topological spaces
on WX . Then T1 is said to be contained in T2 that is if T1 ⊆ T2, i.e., A ∈ T2 for each A ∈ T1.
In this case, we also say that T1 is coarser than T2.
Definition 2.7. [8] Let M ∈ [X]w and τ ⊆ P ∗(M). Then τ is called a multiset topological
space of M if τ satisfies the following properties.
(i) The mset M and the empty mset ϕ are in τ .
(ii) The mset union of the elements of any sub collection of τ is τ .
(iii) The mset intersection of the elements of any finite sub collection of τ is in τ”.

w is said to be closed if
the mset M ⊖ N is open. In discrete M-topological space every mset is an open mset as well
as a closed mset. In the M-topological space PF(M)∪ϕ, every mset is an open mset as well as
a closed mset”.
Definition 2.9.[8] ”Given a suBMS et A of an M-topological space M in [X]w, the Interior of

Definition 2.8.[8] ”A sub mset N of M-topological space M in     [X]
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A is defined as the mset union of all open mset contained in A and its denoted by Int(A). i.e.,
Int(A)=∪{G ⊆ M : Gis an open mset and G ⊆ A} and CInt(A)(x) = max{CG(x) : G ⊆ A}”.
Definition 2.10.[8] ”Given a subset A of an M-topological space M in [X]w, the closure of A is
defined as the mset intersection of all closed mset containing A and its denoted by Cl(A). i.e.,
Cl(A) = ∩{K ⊆ M : Kis a closed mset and A ⊆ K} and CCl(A)(x) = min{CK(x) : A ⊆ K}”.
Definition 2.11[6] A subfamily τ∗ of X is said to be a supra topology on X if ,
(i) X, ϕ ∈ τ∗.
(ii) If Ai ∈ τ∗ for all i ∈ J , then ∪Ai ∈ τ∗.
(X, τ∗) is called a supra topological space. The elements of τ∗ are called supra open sets in
(X, τ∗) and complement of a supra open set is called a supra closed set.
Definition 2.12[6] The supra closure of a set A is denoted by supra cl(A) and defined as supra
as supra cl(A)= ∩{B : B is a supra closed and A ⊆ B}.
The supra interior of a set A is denoted by supra int(A), and defined as supra int(A)= ∪{B : B
is a supra open and A ⊇ B}.
Definition 2.13[6] Let (X, τ) be a topological space and τ∗ be a supra topology on X. We call
τ∗ a supra topology associated with τ if τ ⊆ τ∗.

3. On Supra Neutrosophic Multiset Topological Spaces

In this section, we define supra neutrosophic multiset topological spaces and their proper-
ties are discussed. Throghout this paper we represent supra neutrosophic multiset topological
space by SNMTS, neutrosophic closed multiset by SNCMS, supra neutrosophic open multiset
by SNOMS,

Definition 3.1: Let X be neutrosophic multiset and a non empty family τ∗µ neutrosophic
submultiset of X is said to be supra neutrosophic multiset topological space if the following
axioms hold.

(i) 0N M , 1N M ∈ τ∗µ

(ii)
⋃

i∈∧ Ai ∈ τ∗µ for all {Ai : i ∈ ∧} ∈ τ∗µ

∗
µ ) is called a supra neutrosophic multiset topological space (SNMSTS in short)

and any supra neutrosophic multiset in τ∗µ is known as supra neutrosophic open multiset
(SNOMS in short) . The elements of τ∗µ

c are called supra neutrosophic closed multiset (SNCMS
in short).

Example 3.2: Let X = {a, b, c} and A = {(a,< 0.3, 0.4, 0.5 >), (a,< 0.3, 0.4, 0.5 >), (b,<
1, 0, 0.2 >), (b,< 1, 0, 0.2 >), (c,< 0.7, 1, 0 >)} is a neutrosophic multiset.
τ∗µ = {0N M , 1N M , (a,< 0.3, 0.4, 0.5 >), (b,< 1, 0, 0.2 >), (c,< 0.7, 1, 0 >)} is a SNMSTS.

Definition 3.3: Let τ∗µ be SNMSTS and let A = {< x, µN M , σN M , δN M >: x ∈ X} be
neutrosophic multiset, then the supra neutrosophic interior multiset of A is the union of all
supra neutrosophic open multiset (SNOMS) of X contains in A and is defined as
SintN M (A) = {< x,∪(max)µN M ,∩(min)σN M ,∩(min)δN M >: x ∈ X}

Example 3.4: Let X = {a, b} and A = {(a,< 0.3, 0.4, 0.5 >), (a,< 0.3, 0.4, 0.5 >), (b,<
1, 0, 0.2 >), (b,< 1, 0, 0.2 >), (c,< 0.7, 1, 0 >)}. Then τ∗µ = {(a,< 0.3, 0.4, 0.5 >), (0N M , 1NM , b, <
0.2, 0.3, 0.4 >), (b,< 0.2, 0.3, 0.4 >)} be a supra neutrosophic multiset topological space.
Let B = {a,< 0.1, 0.2, 0.3 >} then B ⊆ A, SintN M (B) = 0NM .

.

    The pair (X, τ
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Theorem 3.5: Let (X, τ∗µ) be a supra neutrosophic multiset topological space. Let A,B
be two NMS on X, then the following property hold:

(i) SintN M (0N M ) = 0N M , SintNM (1N M ) = 1N M

(ii) SintN M (A) ⊆ A.

(iii) A ⊆ B ⇒ SintN M (A) ⊆ SintN M (B).

Proof : (i) Since 0N M and 1N M are supra neutrosophic open multiset. We have
SintN M (0N M ) = 0N M

SintN M (1N M ) = 1NM

(ii) Let x ∈ SintN M (A). Since x is an interior element of A, which implies that A is an neigh-
bourhood of x. Thus x ∈ A. Hence SintN M (A) ⊆ A.
(iii) Let x ∈ SintN M (B). Since x is an interior point of A, so A is a neighbourhood of x.
Since A ⊆ B, so B is also neighbourhood of x, which implies that x ∈ SintN M (B). Thus
x ∈ SintN M (A) ⇒ x ∈ SintN M (B). Hence A ⊆ B ⇒ SintN M (A) ⊆ SintN M (B).

Proposition 3.6: Let (X, τ∗µ) be a SNMTS. Then

(a) SintN M (A ∩B) = SintN M (A) ∩ SintN M (B).

(b) SintN M (A) ∪ SintN M (B) ⊆ SintN M (A ∪B).

Proof : (a) Since A ∩B ⊆ A and A ∩B ⊆ B then we have from (iii) A ⊆ B ⇒ SintN M (A) ⊆
SintN M (B). SintN M (A ∩ B) ⊆ SintN M (A) and SintN M (A ∩ B) ⊆ SintN M (B). ⇒
SintN M (A ∩B) ⊆ SintN M (A) ∩ SintN M (B). (1)
Now, let x ∈ SintN M (A)∩SintN M (B). Hence x is an interior point of each of the sets A and
B. It gives the A and B are neigbourhood of x, so their intersection A∩B is also a neighbour-
hood of x. Therefore, x ∈ SintN M (A ∩B).
Let x ∈ SintN M (A) ∩ SintN M (B).

⇒ x ∈ SintN M (A∩B) which⇒ SintN M (A)∩SintN M (B) ⊆ SintN M (A∩B). (2) From
(1) and (2) SintN M (A∩B) = SintN M (A)∩SintN M (B). (b) From A ⊆ B ⇒ SintN M (A) ⊆
SintN M (B). We have:
A ⊆ (A ∪B) ⇒ SintN M (A) ⊆ SintN M (A ∪B) and
B ⊆ (A∪B) ⇒ SintN M (B) ⊆ SintN M (A∪B) Hence SintN M (A)∪SintN M (B) ⊆ SintN M (A∪
B).

Definition 3.7: Let (X, τ∗µ) be a SNMSTS and let A = {< x, µN M , SN M , δN M >: x ∈ X}
be NMS. Then the supra neutrosophic closure multiset of A is the intersection of all supra
neutrosophic closed multisets (SNCMS) of X containing in A and is defined as SClN M (A) =
{< x,∩µN M ,∪σN M ,∪δN M >: x ∈ X}.

Proposition 3.8: Let (X, τ∗µ) be a SNMSTS. Then

(i) SClN M (0N M ) = 0N M , SClN M (1N M ) = 1N M

(ii) P ⊆ SClN M (P )

(iii) P is SNCMS if and only if P ⊆ SClN M (P )

(iv) P ⊆ Q ⇒ SClN M (P ) ⊆ SClN M (Q)
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Proof : (i) Since 0N M and 1N M are supra neutrosophic closed sets. We have SClN M (0N M ) =
0N M ,SClN M (1N M ) = 1N M .
(ii) Since SClN M (P ) is the smallest SNCMS containing P , so P ⊆ SClN M (P ).
(iii) Since P is SNCMS then P itself is the smallest SNCMS containing P and so SClN M (P ) =
P . Conversely, let SClN M (P ) = P . Then SClN M (P ) is SNCMS and hence P is also SNCMS.
(iv) From (ii), we have Q ⊂ SClN M (Q). Since P ⊆ Q, so we have P ⊆ SClN M (Q). But
SClN M (Q) is a SNCMS. So SClN M (Q) is a SNCMS containing P . Since SClN M (P ) is
the smallest SNCMS containing P so we have SClN M (P ) ⊆ SClN M (Q). Hence P ⊆ Q ⇒
SClN M (P ) ⊆ SClN M (Q).

∗
µ), then A is called a supra

neutrosophic multi semi-open set (SNMSOS) of NMS if ∃B ∈ τ∗µ, such that A ≤ MN ∼
SintN M (MN ∼ SClN M (B))).

Example 4.2:. Let X = {a, b}:

A =

{
⟨a, 0.8, 0.1, 0.2⟩, ⟨a, 0.7, 0.1, 0.3⟩, ⟨a, 0.6, 0.2, 0.4⟩,
⟨b, 0.7, 0.2, 0.3⟩, ⟨b, 0.6, 0.3, 0.4⟩, ⟨b, 0.4, 0.2, 0.5⟩

}

B =

{
⟨a, 0.9, 0.1, 0.1⟩, ⟨a, 0.8, 0.1, 0.2⟩, ⟨a, 0.7, 0.2, 0.3⟩,
⟨b, 0.8, 0.2, 0.2⟩, ⟨b, 0.7, 0.2, 0.3⟩, ⟨b, 0.5, 0.2, 0.4⟩

}
Then τ∗µ = {0N M , 1N M ,B} is a supra neutrosophic multiset topological space.
Then SintN M (B) = 1N M , SIntN M (SClN M (B)) = 1N M .
Hence, B is SNMSOS.
Definition 4.3: Let A be an NMS of an SNMSTS (X, τ∗µ), then A is called a supra neutro-

sophic multi semi-closed set (SNMSCoS) of X if ∃Bc ∈ τ∗µ, such that MN ∼ SClN M (MN ∼
SIntN M (B)) ⊆ A.

Theorem 4.4: The statements below are equivalent:

(i) A is an SNMCoS;

(ii) Ac is an SNMOS;

(iii) NM ∼ SIntN M (NM ∼ SClN M (A)) ⊆ A;

(iv) NM ∼ SClN M (NM ∼ SIntN M (Ac)) ⊇ Ac.

Proof: (i) and (ii) are equivalent, since for an SNMS, A of an SNMTS (X, τ∗µ) such that

1NM −NM ∼ SIntN M (A) = NM ∼ SClN M (1NM −A)

and
1NM −NM ∼ SClN M (A) = NM ∼ SIntN M (1NM −A).

(i) ⇒ (iii): By definition 4.3, ∃ an SNMCoS, B such that NM ∼ SIntN M (B) ⊆ A ⊆ B;
hence,

NM ∼ SIntN M (B) ⊆ A ⊆ NM ∼ SClN M (A) ⊆ B.

Definition 4.1: Let A be an NM of an SNMSTS (X, τ
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Since NM ∼ SIntN M (B) is the largest SNMOS contained in B, we have

NM ∼ IntN M (NM ∼ SClN M (B)) ⊆ NM ∼ SIntN M (B) ⊆ A;

(iii) ⇒ (i) follows by taking B = NM ∼ SClN M (A);
(ii) ⇔ (iv) can similarly be proved. □

Theorem 4.5:
Arbitrary union of SNMSOSs is an SNMSOS;
Proof: Let {Aα} be a collection of SNMSOSs of an SNMSTS (X, τ∗µ). Then ∃ a Bα ∈ τ∗µ

such that Bα ⊆ Aα ⊆ NM ∼ SClN M (Bα) for each α. Thus,

⋃
α

Bα ⊆
⋃
α

Aα ⊆
⋃
α

(NM ∼ SClN M (Bα)) ⊆ NM ∼ SClN M

(⋃
α

Bα

)

and
⋃

α Bα ∈ τ∗µ, this shows that
⋃

αAα is an SNMSOS;
Definition 4.6. An NMS A of an SNMSTS (X, τ∗µ) is called a supra neutrosophic multi

regularly open set (SNMROS) of (X, τ∗µ) if

NM ∼ SIntN M (NM ∼ SClN M (A)) = A.

Then supra neutrosophic multi regularly closed set (SNMRCoS) of (X, τ∗µ) if

NM ∼ SClN M (NM ∼ SIntN M (A)) = A.

Theorem 4.7. An NMS, A of SNMSTS (X, τ∗µ) is an SNMRO if Ac is SNMRCo.
Proof: It follows from theorem 4.4. □
Remark 2.8. It is obvious that every SNMROS (SNMRCoS) is an SNMOS (SNMCoS).

The converse need not be true.
Example 4.9. Let X = {a, b} and

A =

{
⟨a, 0.8, 0.1, 0.2⟩, ⟨a, 0.7, 0.1, 0.3⟩, ⟨a, 0.6, 0.2, 0.4⟩,
⟨b, 0.7, 0.2, 0.3⟩, ⟨b, 0.6, 0.3, 0.4⟩, ⟨b, 0.4, 0.2, 0.5⟩

}

B =

{
⟨a, 0.9, 0.1, 0.1⟩, ⟨a, 0.8, 0.1, 0.2⟩, ⟨a, 0.7, 0.2, 0.3⟩,
⟨b, 0.8, 0.2, 0.2⟩, ⟨b, 0.7, 0.2, 0.3⟩, ⟨b, 0.5, 0.2, 0.4⟩

}
Then τ∗µ = {0N M , 1N M ,B} is a supra neutrosophic multiset topological space.
Then SClN M (B) = 1N M , SIntN M (SClN M (B)) = 1N M , which is not SNMROS.
Remark 4.10. The union of any two SNMROSs (SNMRCoS) need not be an SNMROS

(SNMRCoS).

Example 4.11. Let X = {a, b} and

τ∗µ = {0N M , 1N M ,A,B,A ∪ B}

be a supra neutrosophic multiset topological space, where

A =

{
⟨a, 0.4, 0.5, 0.6⟩, ⟨a, 0.3, 0.5, 0.7⟩, ⟨a, 0.2, 0.6, 0.8⟩,
⟨b, 0.7, 0.5, 0.3⟩, ⟨b, 0.6, 0.5, 0.4⟩, ⟨b, 0.4, 0.5, 0.6⟩

}

B =

{
⟨a, 0.6, 0.5, 0.4⟩, ⟨a, 0.7, 0.5, 0.3⟩, ⟨a, 0.8, 0.4, 0.2⟩,
⟨b, 0.3, 0.5, 0.7⟩, ⟨b, 0.4, 0.5, 0.6⟩, ⟨b, 0.6, 0.5, 0.4⟩

}
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A ∪ B =

{
⟨a, 0.6, 0.5, 0.4⟩, ⟨a, 0.7, 0.5, 0.3⟩, ⟨a, 0.8, 0.4, 0.2⟩,
⟨b, 0.7, 0.5, 0.3⟩, ⟨b, 0.6, 0.5, 0.4⟩, ⟨b, 0.4, 0.5, 0.6⟩

}
Here, SClN M (A) = B, SIntN M (SClN M (A)) = A, and SClN M (B) = AC , SIntN M (SClN M (B)) =

B. Then SClN M (A∪B) = 1N M . Thus, SIntN M (SClN M (A∪B)) = 1N M . Hence, A and B
are SNMROS, but A ∪ B is not SNMROS.

Theorem 4.12.
The union of any two SNMRCoSs is an SNMRCoS.
Proof:
Let A1 and A2 be any two SNMROSs of an SNMTS (X, τ∗µ). Since A1 ∪ A2 is SNMOS

(from Remark 3), we have A1 ∪ A2 ⊇ NM ∼ SClN M (NM ⊆ SIntN M (A1 ∪ A2)). Now,

NM ∼ SClN M (NM ⊆ SIntN M (A1 ∪ A2)) ⊇ NM ∼ SClN M (NM ∼ IntN M (A1)) = A1

and

NM ∼ SClN M (NM ∼ IntN M (A1 ∪ A2)) ⊇ NM ∼ SClN M (NM ⊆ SInt(A2)) = A2

implies that A1 ∪ A2 ⊆ NM ∼ SClN M (NM ⊆ SIntN M (A1 ∪ A2)), hence the theorem. □
Theorem 4.13.

(i) The closure of an SNMOS is an SNMRCoS;

(ii) The interior of an SNMCoS is an SNMROS.

Proof:

(i) LetA be an SNMOS of an SNMTS (X, τµN M ). Clearly, NM ∼ IntN M (NM ∼ SClN M (A)) ⊆
NM ∼ SClN M (A). Now, A is SNMOS implies that A ⊆ NM ∼ IntN M (NM ∼
SClN M (A)), and hence, NM ∼ SClN M (A) ⊆ NM ∼ SClN M (NM ∼ IntN M (NM ∼
SClN M (A))). Thus, NM ∼ SClN M (A) is SNMRCoS;

(ii) Let A be an SNMCoS of an SNMTS (X, τ µ
N M ). Clearly, NM ∼ SClN M (NM ∼

IntN M (A)) ⊇ NM ∼ IntN M (A). Now, A is SNMCoS implies that A ⊇ NM ∼
SClN M (NM ∼ IntN M (A)), and hence, NM ∼ IntN M (A) ⊇ NM ∼ IntN M (NM ∼
SClN M

Definition 4.14. Let ϕ : (X, τ∗µ) → (Y, τ∗µ1) be a mapping from an SNMSTS (X, τ∗µ)
to another SNMSTS (Y, τ∗µ1). Then ϕ is known as a supra neutrosophic multiset continuous

mapping (SNMCM) if ϕ−1(A) ∈ τ∗µ for each A ∈ τ∗µ1, or equivalently ϕ−1(B) is an SNMCoS of
X for each SNMCoS B of Y .

Example 4.15. Let X = Y = {a, b, c} and
A = {⟨a, 0.4, 0.5, 0.6⟩, ⟨a, 0.3, 0.5, 0.7⟩, ⟨a, 0.2, 0.6, 0.8⟩, ⟨b, 0.3, 0.5, 0.4⟩, ⟨b, 0.2, 0.5, 0.6⟩,
⟨b, 0.1, 0.5, 0.7⟩, ⟨c, 0.4, 0.5, 0.6⟩, ⟨c, 0.3, 0.5, 0.7⟩, ⟨c, 0.2, 0.6, 0.8⟩},

B = {⟨a, 0.6, 0.1, 0.2⟩, ⟨a, 0.5, 0.1, 0.3⟩, ⟨a, 0.4, 0.2, 0.4⟩, ⟨b, 0.3, 0.5, 0.4⟩, ⟨b, 0.2, 0.5, 0.6⟩,
⟨b, 0.1, 0.5, 0.7⟩, ⟨c, 0.4, 0.5, 0.6⟩, ⟨c, 0.3, 0.5, 0.7⟩, ⟨c, 0.2, 0.6, 0.8⟩}.

Then τ∗µ = {0N M , 1N M ,A} and τ∗µ1 = {0N M , 1N M ,B} are supra neutrosophic multiset
topological spaces. Now, define a mapping f : (X, τ∗µ) → (Y, τ∗µ1) by f(a) = f(c) = c and
f(b) = b. Thus, f is SNMCM.

Definition 4.16. Let ϕ : (X, τ∗µ) → (Y, τ∗µ1) be a mapping from an SNMSTS (X, τ∗µ)
to another SNMSTS (Y, τ∗µ1). Then ϕ is called a supra neutrosophic multiset open mapping
(SNMoM) if ϕ(A) ∈ τ∗µ1 for each A ∈ τ∗µ.
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Definition 4.17. Let ϕ : (X, τ∗µ) → (Y, τ∗µ1) be a mapping from an SNMTS (X, τ∗µ) to
another SNMTS (Y, τ∗µ1). Then ϕ is said to be a supra neutrosophic multiset closed mapping
(SNMCoM) if ϕ(B) is an SNMCoS of Y for each SNMCoS B of X.

Definition 4.18. Let ϕ : (X, τ∗µ) → (Y, τ∗µ1) be a mapping from an SNMTS (X, τ∗µ) to
another SNMTS (Y, τ∗µ1). Then ϕ is called a supra neutrosophic multi semi-continuous mapping

(SNMSCM) if ϕ−1(A) is the SNMSOS of X, for each A ∈ τ∗µ1.
Definition 4.19. Let ϕ : (X, τ∗µ) → (Y, τ∗µ1) be a mapping from an SNMTS (X, τ∗µ) to

another SNMTS (Y, τ∗µ1). Then ϕ is called a supra neutrosophic multi semi-open mapping
(SNMSOM) if ϕ(A) is a SOSNMS for each A ∈ τ∗µ.

Example 4.20. Let X = Y = {a, b, c} and
A = {⟨a, 0.6, 0.1, 0.2⟩, ⟨a, 0.5, 0.1, 0.3⟩, ⟨a, 0.4, 0.2, 0.4⟩, ⟨b, 0.3, 0.5, 0.4⟩, ⟨b, 0.2, 0.5, 0.6⟩,

⟨b, 0.1, 0.5, 0.7⟩, ⟨c, 0.4, 0.5, 0.6⟩, ⟨c, 0.3, 0.5, 0.7⟩, ⟨c, 0.2, 0.6, 0.8⟩},
B = {⟨a, 0.3, 0.5, 0.4⟩, ⟨a, 0.2, 0.5, 0.6⟩, ⟨a, 0.1, 0.5, 0.7⟩, ⟨b, 0.6, 0.1, 0.2⟩, ⟨b, 0.5, 0.1, 0.3⟩,

⟨b, 0.4, 0.2, 0.4⟩, ⟨c, 0.4, 0.5, 0.6⟩, ⟨c, 0.3, 0.5, 0.7⟩, ⟨c, 0.2, 0.6, 0.8⟩}.
Then τ∗µ1 = {0N M , 1N M ,A} and τ∗µ1 = {0N M , 1N M ,B} are supra neutrosophic multiset

topological spaces. Clearly, A is a semi-open set. Then a mapping f : (X, τ∗µ) → (Y, τ∗µ1) defined
by f(a) = b, f(b) = a and f(c) = c. Hence, f is SNMSOM.

Definition 4.21. Let ϕ : (X, τ∗µ) → (Y, τ∗µ1) be a mapping from an SNMSTS (X, τ∗µ) to
another SNMTS (Y, τ∗µ). Then ϕ is called a supra neutrosophic multiset semi-closed mapping
(SNMSCoM) if ϕ(B) is an SNMSCoS for each SNMCoS B of X.

Remark 4.22. From Remark 1, an SNMCM (SNMOM, SNMCoM) is also an SNMSCM
(SNMSOM, SNMSCoM).

Example 4.23. Let X = Y = {a, b, c} and
A = {⟨a, 0.4, 0.5, 0.6⟩, ⟨a, 0.3, 0.5, 0.7⟩, ⟨a, 0.2, 0.6, 0.8⟩, ⟨b, 0.3, 0.5, 0.4⟩, ⟨b, 0.2, 0.5, 0.6⟩,

⟨b, 0.1, 0.5, 0.7⟩, ⟨c, 0.4, 0.5, 0.6⟩, ⟨c, 0.3, 0.5, 0.7⟩, ⟨c, 0.2, 0.6, 0.8⟩}
B = {⟨a, 0.4, 0.5, 0.6⟩, ⟨a, 0.3, 0.5, 0.7⟩, ⟨a, 0.2, 0.6, 0.8⟩, ⟨b, 0.4, 0.6, 0.4⟩, ⟨b, 0.3, 0.5, 0.5⟩,

⟨b, 0.2, 0.5, 0.6⟩, ⟨c, 0.6, 0.5, 0.5⟩, ⟨c, 0.4, 0.5, 0.6⟩, ⟨c, 0.2, 0.6, 0.9⟩}.
Then τ∗µ = {0N M , 1N M ,A} and τ∗µ1 = {0N M , 1N M ,B} are supra neutrosophic multiset

topological spaces. Let us define a mapping f : (X, τ∗µ) → (Y, τ
∗
µ1) by f(a) = f(c) = c and

f(b) = b. Thus, f is SNMSCM, which is not an SNMCM.
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