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Abstract: In this paper authors study neutrosophic semi-
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lattices are built using either U or M operation only. This

application of these concepts is also discussed in this pa-
per.
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1 Introduction

In this paper the new notion of neutrosophic
semilattices is introduced for the first time. However the
study of neutrosophic lattices started in 2004 [5,6]. But
those neutrosophic lattices are of a special type as they
were mainly defined to cater to the needs of applications in
fuzzy models. This paper has three sections. Section one is
introductory in nature. In section two different types of
neutrosophic semilattices are defined and their properties
developed.

Section three gives the probable applications of these
concepts in data mining, sorting etc. Finally we give the
conclusions based on this work.

2 Neutrosophic semilattices of different types and
their properties

In this section neutrosophic semilattices of various
types are defined and described. This study is new and
innovative and certainly can provide lots of applications to
various fields where semilattices are applied.

Example 2.1: Let S(P) = {1, a, al, I, 0} be the
neutrosophic set, {S(P), N} is a neutrosophic semilattice
whose diagram is as follows.

0
Figure 2.1

Example 2.2. Let {S(P), n} be the neutrosophic
semilattice given by the following example.

I
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Figure 2.2

Example 2.3. Let {S(P), n} be the neutrosophic
semilattice given by the following example.
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aII

aj

0

Figure 2.3

In view of this the following neutrosophic semilattice is
defined.

Definition 2.1: Let {S(P)} )} be the partially ordered
neutrosophic set with 0. {S(P), N} is defined as the
neutrosophic semilattice if
min{x, y} =x Ny € S(P)
forallx, y € S(P).
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Example 2.7. Let {S(P), U} be the pure vertex
The examples given above are neutrosophic neutrosophic semilattice whose figure is given in the
semilattices of finite order. following.
Similarly one can define {S(P), U} the neutrosophic I
semilattice.
Now examples of neutrosophic semilattice {S(P), U}
are as follows.

asl
Example 2.4: Let {S(P), U} be the neutrosophic *
semilattice which has the following figure. al a1 asl
1ul Figure 2.7
Next the notion of edge neutrosophic semilattice under
1 [ {S, U} and {S, N} are defined and described in the
following.

Definition 2.2: {S, } or {S, N} is defined to be the

a, & B bl byl edge neutrosophic semilattice if all elements in S are real
! and is a partial ordered set. There are some edges which
Figure 2.4 are neutrosophic are indeterminate.
Example 2.5: Let {S(P), U} be the neutrosophic Examples of them are given in the following.

semilattice which has the following figure.
Example 2.8. Let {S, U} be the edge neutrosophic

! semilattice which is given by the following figure.
aII aZI 331 .
e -7 ay
Figure 2.5 //31 LN
. 4
Example 2.6. Let {S(P), U} be the neutrosophic
semilattice given by the following figure. Figure 2.8
10Ul Example 2.9. The following figure gives the edge

neutrosophic semilattice {S, N}.

I 1
ay
b b
aII a21 3.31 1 ’
Figure 2.6
The above neutrosophic semilattice is not pure for it
contains 1, b; and b, as elements of S(P). Figure 2.9
Thus the notion of neutrosophic pure semilattice is one
in which all elements of S(P) are only neutrosophic Example 2.10. Let {S, N} be the edge neutrosophic
elements. semilattice given by the following figure.
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Next the notion of pure neutrosophic semilattice is (0}
defined in the following.
Definition 2.3: Let {S, <} (or {S, n}) be the partial Figure 2.12
ordered set all of its vertes elements are neutrosophic and
if every edge is also neutrosophic or an indeterminacy then This is again a pure neutrosophic semilattice of order
{S, U} (or {S, N} is defined as the pure neutrosophic 13
semilattice. Now having seen examples of pure vertex
Examples of pure neutrosophic semilattices is given neutrosophic semilattices, edge neutrosophic semilattices
below. and pure neutrosphic semilattices, examples of

neutrosophic subsemilattices are provided.
Example 2.11: Let {S(P), U} be the pure neutrosophic Example 2.13. Let {S(P), U} be the vertex

semilattice the figure of which is as follows; neutrosophic semilattice whose Hasse diagram is as
follows.
I I
> N
Pae | S o
-7 ] S
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/ \
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e o ° Figure 2.13

Clearly the following figures gives the vertex
neutrosophic subsemilattice.

Figure 2.11 I
The above semilattice is a pure neutrosophic
semilattice whose cardinality is 10.
alI 331
Example 2.12. {S(P), n} be the pure neutrosophic
semilattice whose Hasse diagram is as follows.
bl bl
(a)
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Figure 2.14 (a), (b) (c) 0
Next examples of edge neutrosophic semilattice and (©)
their subsemilattices are obtained. Figure 2.16 (a) (b) (c)
Example 2.14. Let {S(P), N} be the edge neutrosophic
semilattice whose figure is given below. Fig 2.16(a) and (b) are edge neutrosophic

subsemilattices whereas 2.16(c) is a usual subsemilattice.

Next the subsemilattices of a pure neutrosophic
semilattices is described by the following example.

Example 2.15: Let {S(P), n} be the pure neutrosophic
semilattice whose figure is given below.

ar @ e dlI ol bl
L d ° () °
Figure 2.15 e I 0 ! \ /)
\\ : // : \‘ ,/
The subsemilattices of {S(P), N} need not in general be * ! ) al | \ )/
edge neutrosophic subsemilattices. They can be usual Nyt ° | 82,1
subsemilattices as well as edge neutrosophic a]IH\ I P -7
subsemilattices. AR X ) s
The figures associated with subsemilattices of {S(P), AN [ s
N} is as follows. \\\ : //’ L7
AN 7’
‘/
ay a,
] b bobs Figure 2.17

All subsemilattices of S(P) are pure neutrosophic
subsemilattices only.

In view of this the following theorem is proved.

Theorem 2.1: Let {S(P), U} (or {S(P), N} be the pure
(a) neutrosophic semilattice. Then every subsemilattice of
{S(P), U} or {(S(P), N}) are also pure neutrosophic.
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Proof: Follows from the fact in a pure neutrosophic
semilattice all vertices and edges are neutrosophic. Hence
the claim.

Proposition 2.1: Let {S(P), <} (or {S(P), N}) be a edge
neutrosophic semilattice. Every subsemilattice need not be
a edge neutrosophic subsemilattice.

Proof: Follows from the fact a edge neutrosophic
semilattice can have subsemilattices which are not in
general neutrosophic edges subsemilattice.

Proposition 2.2: Let {S(P), <} (or{S(P),"n}) be a
neutrosophic semilattice. Every subsemilattice of a
neutrosophic semilattice need not be a neutrosophic
subsemilattice.

Proof: Evident from the examples given.

3 Application of Neutrosophic Semilattices

In this section applications of neutrosophic semilattices
is briefly given.

Infact all neutrosophic semilattices are neutrosophic
trees. So these will find application in all places where
neutrosophic trees find their applications.

So one can apply these neutrosophic semilattices when
the research or the investigator feels that indeterminancy is
present in that analysis.

Conclusion

For the first time the new notion of neutrosophic

semilattices is introduced and their properties are discussed.

These neutrosophic lattices are also neutrosophic tress and
they find their application in data mining and sorting.
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