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CHAPTER X
X.1. Neutrosophic Multiset

Let U be a universe of discourse, and M c 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),(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

o {a(0.6, 0.3,0.1),a(0.7,0.1, 0.2),}
~ 1a(0.5,0.4,0.3),¢(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 (t,, i, f;), 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, ..., o},
and for any a € A one has )

nm(a)

= {(ky, (ty, iy, 1)), (ka, (tas i, £2 0D oo (Kj 87, 55, 7)), o0 )
which means that a is repeated k; times with the
neutrosophic components (t;,i, f;); a is repeated
k, times with the neutrosophic components
(tz, i, f2), ..., a is repeated k; times with the

neutrosophic components (t;, i;, f;), ..., and so on.
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Of course, all ky,ky, ..., kj,... €N, and (t,, iy, f,) #
(ty, iy, f;), forp #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.
ANB ={5060302)
X.1.3.2. Union of Neutrosophic Multisets.

5 ,5 ,5 ,5 )
AUB = { (0.6,0.3,0.2)» 2(0.6,0.3,0.2)» 2(0.4,0.1,0.3)» ©(0.8,0.1,0.1) }
6(0.2,0.7,0.0) ©(0.9,0.0,0.0)

X.1.3.3. Inclusion of Neutrosophic Multisets.
CcAbutC¢B

117



Florentin Smarandache
Neutrosophic Perspectives

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.
BXC
( (5060302 5(0603,02)): (5(0603,02): 5<o.6,o.3.o.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))' }
k(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(0.4,0.1,03) 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.

AYB

_ {5(0.6,0.3,0.2)' 5(0.6,0.3,0.2) 9(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)» ©(0.9,0.0,0.0)

5 )5 )5 )5 )
BUB = { (0.6,0.3,0.2)» 2(0.6,0.3,0.2)» 2(0.8,0.1,0.1)» 2(0.8,0.1,0.1) }

6(0.9,0.0,0.0)1 6(0.9,0.0,0.0)

Let's compute the neutrosophic multiplicity
function, with respect to several of the previous
neutrosophic multisets.

nmy:A—-> N
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nmy,(5) = {(2,(0.6,0.3,0.2)), (1,(0.4,0.1,0.3))}
nmy(6) = {(1,(0.2,0.7,0.0))}.

nmg:B - N

nmg(5) ={(1,(0.6,0.3,0.2)), (1,(0.8,0.1, 0.1))}
nmg(6) = {(1, (0.2, 0.7, 0.0))}.

nme:C > N

nm¢(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 2N = {1,2,3,...},
and for each xeM one has

nm(x) = {(ky, <ty iy, f1>,),

(koo < ta, iz, fo >), e, (e < £, 05, >), s (1)
which means that in the set M the element x is
repeated k;, times with the neutrosophic
components <t,i,f;> and k, times with the

neutrosophic components <t,i,f,>), ..., k; times
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with the neutrosophic components <t,i,f;>), ...
and so on. Of course, <t,,i,f,>) = <t,i,f,>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 § c U.

A Neutrosophic Complex Multiset § 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.
a(0.3e/(%2),0.1e/(0) 0.8¢/ (),
By = {b(O.Sej(°'4),O.Zef(°'3),0.1ef(°'2))}
is a neutrosophic complex set.
Examples of Neutrosophic Complex Multiset.
a(0.3¢/(°2,0.1/(0D), 0.8¢/(0-9),
27 {a(O.Bej(O'Z), 0.1/0D), 0.8ef(°-5>)}
is a neutrosophic complex multiset because the
element a repeats with the same neutrosophic
complex components.
a(0.3e/(0),0.1e/(0D), 0.8¢/(0),

B; =4 a(0.4e/(%3,0.2¢/0D 0.7¢/O0) 7.

b(0.5¢7(0,0.2¢7(03),0.1/(02))
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is a neutrosophic complex multiset because the
element a repeats, but with different neutros-
ophic complex components.
a(0.3¢/0°2,0.1¢/(1), 0.8¢/(0-5),
a(0.3¢/(02),0.1e/ (0D, 0.8¢/(°-5)),
Pa= a(0.7¢7(06),0.2¢10D, 0.1/ ©0) [
\ 5(0.7¢/02),0.0¢/02), 0.4¢/02)) ]
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:
ncem: U -> N ={1,2,3,..}
for a € § one has
nem(a): {(ky, < ti€ja,, i1€jp,, frejy, >), (kz,
< t2€jq,, izejﬁZ,fzejyz >), . (kn,
< tn€ja, in€ig, [nCiyn >) , }
Whence, a neutrosophic complex multiset § can

be written as (§,ncm(a)) or {(a,nem(a)),fora € S }.

%%

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