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CHAPTER X 

X.1. Neutrosophic Multiset 

Let 𝒰 be a universe of discourse, and 𝑀 ⊂ 𝒰.

X.1.1. Definition 

A Neutrosophic Multiset 𝑀 is a neutrosophic set

where one or more elements are repeated with the 

same neutrosophic components, or with different 

neutrosophic components. 

X.1.2. Examples 

𝐴 = {𝑎(0.6, 0.3, 0.1), 𝑏(0.8, 0.4, 0.2), 𝑐(0.5, 0.1, 0.3)} is a

neutrosophic set (not a neutrosophic multiset).

But 

𝐵 = {𝑎(0.6, 0.3, 0.1), 𝑎(0.6, 0.3, 0.1), 𝑏(0.8, 0.4, 0.2)} 

is a neutrosophic multiset, since the element a is 

repeated; we say that the element a has 

neutrosophic multiplicity 2 with the same 

neutrosophic components. 

While 

𝐶 = {
𝑎(0.6, 0.3, 0.1), 𝑎(0.7, 0.1, 0.2),
𝑎(0.5, 0.4, 0.3), 𝑐(0.5, 0.1, 0.3)

} 

is also a neutrosophic multiset, since the element 

a is repeated (it has neutrosophic multiplicity 3), 
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but with different neutrosophic components, 

since, for example, during the time, the 

neutrosophic membership of an element may 

change. 

If the element 𝑎 is repeated 𝑘 times keeping the

same neutrosophic components (𝑡𝑎 , 𝑖𝑎, 𝑓𝑎), we say

that a has multiplicity 𝑘.

But if there is some change in the neutrosophic 

components of a, we say that a has the 

neutrosophic multiplicity 𝑘.

Therefore, we define in general the Neutros-

ophic Multiplicity Function: 

𝑛𝑚:𝒰 → ℕ, 

where ℕ = {1, 2, 3, … ,∞}, 

and for any 𝑎 ∈ 𝐴 one has    (1) 

𝑛𝑚(𝑎)

= {(𝑘1, 〈𝑡1, 𝑖1, 𝑓1〉), (𝑘2, 〈𝑡2, 𝑖2, 𝑓2〉), … , (𝑘𝑗 , 〈𝑡𝑗 , 𝑖𝑗 , 𝑓𝑗〉), … }

which means that a is repeated 𝑘1 times with the

neutrosophic components 〈𝑡1, 𝑖1, 𝑓1〉; a is repeated

𝑘2  times with the neutrosophic components

〈𝑡2, 𝑖2, 𝑓2〉 , ..., a is repeated 𝑘𝑗  times with the

neutrosophic components 〈𝑡𝑗 , 𝑖𝑗 , 𝑓𝑗〉, ..., and so on.
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Of course, all 𝑘1, 𝑘2, … , 𝑘𝑗 , … ∈ ℕ , and 〈𝑡𝑝, 𝑖𝑝, 𝑓𝑝〉 ≠

〈𝑡𝑟 , 𝑖𝑟 , 𝑓𝑟〉, for 𝑝 ≠ 𝑟, with 𝑝, 𝑟 ∈ ℕ. 

Also, all neutrosophic components are with 

respect to the set 𝐴. Then, a neutrosophic multiset 

A can be written as: 

(𝐴, 𝑛𝑚(𝑎)) 

or {(𝑎, 𝑛𝑚(𝑎), for 𝑎 ∈ 𝐴)}. 

X.1.3. Examples of operations with 

neutrosophic multisets.  

Let's have: 

𝐴 = {5〈0.6,0.3,0.2〉, 5〈0.6,0.3,0.2〉, 5〈0.4,0.1,0.3〉, 6〈0.2,0.7,0.0〉} 

𝐵 = {5〈0.6,0.3,0.2〉, 5〈0.8,0.1,0.1〉, 6〈0.9,0.0,0.0〉} 

𝐶 = {5〈0.6,0.3,0.2〉, 5〈0.6,0.3,0.2〉}. 

Then: 

X.1.3.1. Intersection of Neutrosophic 

Multisets. 

𝐴 ∩ 𝐵 = {5〈0.6,0.3,0.2〉}. 

X.1.3.2. Union of Neutrosophic Multisets. 

𝐴 ∪ 𝐵 = {
5〈0.6,0.3,0.2〉, 5〈0.6,0.3,0.2〉, 5〈0.4,0.1,0.3〉, 5〈0.8,0.1,0.1〉,

  6〈0.2,0.7,0.0〉, 6〈0.9,0.0,0.0〉
}. 

X.1.3.3. Inclusion of Neutrosophic Multisets. 

𝐶 ⊂ 𝐴, but 𝐶 ⊄ 𝐵 
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X.1.3.4. Cardinality of Neutrosophic Multisets. 

𝐶𝑎𝑟𝑑(𝐴) = 4 , and 𝐶𝑎𝑟𝑑(𝐵) = 3, where 𝐶𝑎𝑟𝑑(∙) 

means cardinal. 

X.1.3.5. Cartesian Product of Neutrosophic 

Multisets. 

𝐵×𝐶

=

{
 
 

 
 (5〈0.6,0.3,0.2〉, 5〈0.6,0.3,0.2〉), (5〈0.6,0.3,0.2〉, 5〈0.6,0.3,0.2〉),

(5〈0.8,0.1,0.1〉, 5〈0.6,0.3,0.2〉), (5〈0.8,0.1,0.1〉, 5〈0.6,0.3,0.2〉),

(6〈0.9,0.0,0.0〉, 5〈0.6,0.3,0.2〉), (6〈0.9,0.0,0.0〉, 5〈0.6,0.3,0.2〉)
 }

 
 

 
 

. 

X.1.3.6. Difference of Neutrosophic Multisets. 

𝐴 − 𝐵 = {5〈0.6,0.3,0.2〉, 5〈0.4,0.1,0.3〉, 6〈0.2,0.7,0.0〉} 

𝐴 − 𝐶 = {5〈0.4,0.1,0.3〉, 6〈0.2,0.7,0.0〉} 

𝐶 − 𝐵 = {5〈0.6,0.3,0.2〉} 

X.1.3.7. Sum of Neutrosophic Multisets. 

𝐴⨄𝐵

= {
5〈0.6,0.3,0.2〉, 5〈0.6,0.3,0.2〉, 5〈0.6,0.3,0.2〉, 5〈0.4,0.1,0.3〉, 5〈0.8,0.1,0.1〉,

  6〈0.2,0.7,0.9〉, 6〈0.9,0.0,0.0〉
} 

𝐵⨄𝐵 = {
5〈0.6,0.3,0.2〉, 5〈0.6,0.3,0.2〉, 5〈0.8,0.1,0.1〉, 5〈0.8,0.1,0.1〉,

 6〈0.9,0.0,0.0〉, 6〈0.9,0.0,0.0〉
}. 

Let's compute the neutrosophic multiplicity 

function, with respect to several of the previous 

neutrosophic multisets. 

𝑛𝑚𝐴: 𝐴 → ℕ 
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𝑛𝑚𝐴(5) = {(2, 〈0.6, 0.3,0.2〉), (1, 〈0.4, 0.1, 0.3〉)} 

𝑛𝑚𝐴(6) = {(1, 〈0.2, 0.7, 0.0〉)}.

𝑛𝑚𝐵: 𝐵 → ℕ

𝑛𝑚𝐵(5) = {(1, 〈0.6, 0.3,0.2〉), (1, 〈0.8, 0.1, 0.1〉)} 

𝑛𝑚B(6) = {(1, 〈0.2, 0.7, 0.0〉)}. 

𝑛𝑚𝐶: 𝐶 → ℕ

𝑛𝑚𝐶(5) = {(2, 〈0.6, 0.3,0.2〉)}
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X.2. Neutrosophic Multiset Applied in 

Physical Processes 

Let U be a universe of discourse and a set M ⊆ 

U. The Neutrosophic Multiset M is defined as a 

neutrosophic set with the property that one or 

more elements are repeated either with the same 

neutrosophic components, or with different 

neutrosophic components. 

For example, Q = {a(0.6,0.3,0.2), a(0.6,0.3,0.2), 

a(0.5,0.4,0.1), b(0.7,0.1,0.1)} is a neutrosophic 

multiset. 

The Neutrosophic Multiplicity Function is 

defined as: 

𝑛𝑚: 𝑈  𝑁 =  {1, 2, 3, … }, 

and for each x∈M one has  

𝑛𝑚(𝑥)  =  {(𝑘1, < 𝑡1, 𝑖1, 𝑓1 >, ),  

(𝑘2, < 𝑡2, 𝑖2, 𝑓2 >),… , (𝑘𝑗 , < 𝑡𝑗 , 𝑖𝑗 , 𝑓𝑗 >),… }, (1) 

which means that in the set M the element x is 

repeated k1 times with the neutrosophic 

components <t1,i1,f1>, and k2 times with the 

neutrosophic components <t2,i2,f2>), …, kj times 
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with the neutrosophic components <tj,ij,fj>), … 

and so on. Of course, <tp,ip,fp>) ≠ <tr,ir,fr> for p ≠ r. 

For example, with respect to the above neutros-

ophic multiset Q,  

nm(a) = {(2, <0.6,0.3,0.2>), (1, <0.5,0.4,0.1>)}. 

Neutrosophic multiset is used in time series, 

and in representing instances of the physical 

process at different times, since its neutrosophic 

components change in time. 
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X.3. Neutrosophic Complex Multiset  

Let 𝒰 be a universe of discourse, and 𝒮 ⊂ 𝒰. 

A Neutrosophic Complex Multiset 𝒮 is a neutros-

ophic complex set, which has one or more 

elements that repeat either with the same complex 

neutrosophic components, or with different other 

complex neutrosophic components. 

Example of Neutrosophic Complex Set. 

𝐵1 = {
𝑎(0.3𝑒𝑗(0.2), 0.1𝑒𝑗(0.1), 0.8𝑒𝑗(0.5)),

𝑏(0.5𝑒𝑗(0.4), 0.2𝑒𝑗(0.3), 0.1𝑒𝑗(0.2))
} 

is a neutrosophic complex set. 

Examples of Neutrosophic Complex Multiset. 

𝐵2 = {
𝑎(0.3𝑒𝑗(0.2), 0.1𝑒𝑗(0.1), 0.8𝑒𝑗(0.5)),

𝑎(0.3𝑒𝑗(0.2), 0.1𝑒𝑗(0.1), 0.8𝑒𝑗(0.5))
} 

is a neutrosophic complex multiset because the 

element a repeats with the same neutrosophic 

complex components. 

𝐵3 = {

𝑎(0.3𝑒𝑗(0.2), 0.1𝑒𝑗(0.1), 0.8𝑒𝑗(0.5)),

  𝑎(0.4𝑒𝑗(0.3), 0.2𝑒𝑗(0.1), 0.7𝑒𝑗(0.4)),

𝑏(0.5𝑒𝑗(0.4), 0.2𝑒𝑗(0.3), 0.1𝑒𝑗(0.2))

}. 
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is a neutrosophic complex multiset because the 

element a repeats, but with different neutros-

ophic complex components. 

𝐵4 =

{
 
 

 
 
𝑎(0.3𝑒𝑗(0.2), 0.1𝑒𝑗(0.1), 0.8𝑒𝑗(0.5)),

𝑎(0.3𝑒𝑗(0.2), 0.1𝑒𝑗(0.1), 0.8𝑒𝑗(0.5)),

 𝑎(0.7𝑒𝑗(0.6), 0.2𝑒𝑗(0.1), 0.1𝑒𝑗(0.0)),

𝑏(0.7𝑒𝑗(0.2), 0.0𝑒𝑗(0.3), 0.4𝑒𝑗(0.2)) }
 
 

 
 

. 

is a neutrosophic complex multiset because the 

element "a" repeats once with the same neutros-

ophic components, and afterwards with different 

neutrosophic components. 

Similarly, we define the Neutrosophic Complex 

Multiplicity Function: 

𝑛𝑐𝑚:𝒰 → 𝑁 = {1, 2, 3, … }

for 𝑎 ∈ 𝒮 one has

𝑛𝑐𝑚(𝑎): {(𝑘1, < 𝑡1𝑒𝑗𝛼1 , 𝑖1𝑒𝑗𝛽1 , 𝑓1𝑒𝑗𝛾1 >), (𝑘2,

< 𝑡2𝑒𝑗𝛼2 , 𝑖2𝑒𝑗𝛽2 , 𝑓2𝑒𝑗𝛾2 >),… , (𝑘𝑛,

< 𝑡𝑛𝑒𝑗𝛼𝑛 , 𝑖𝑛𝑒𝑗𝛽𝑛 , 𝑓𝑛𝑒𝑗𝛾𝑛 >) , … }.

Whence, a neutrosophic complex multiset 𝒮 can

be written as (𝒮, 𝑛𝑐𝑚(𝑎)) or {(𝑎, 𝑛𝑐𝑚(𝑎)), for 𝑎 ∈ 𝒮 }.

***
The Neutrosophic Multisets and the Neutrosophic Multiset 
Algebraic Structures were introduced by Florentin Smarandache 
in 2016.




