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ABSTRACT

Neutrosophic set is a part of neutrosophy which was introduced by Smarandche[8] in
1995 as a mathematical tool for dealing problems with indeterminant data. Maji[4]
introduced the concept of neutrosophic soft set by combining neutrosophic sets with soft
sets. Vakkas Ulucay et al.[9] defined the concept of neutrosophic soft lattices, neutrosophic
modular lattices, neutrosophic distributive lattices over the collection of neutrosophic soft sets.
In this paper, we define the median of neutrosophic soft lattices and prove some theorems on it
with an example.
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1. INTRODUCTION

Neutrosophic set is a part of neutrosophy introduced by Smarandache[8] in 1995 as
a mathematical tool for dealing problems with indeterminant data. Maji[4] combined the
neutrosophic set with soft sets and introduced a new mathematical model neutrosophic
soft set. Vakkas Ulucay et al.[9] defined the concept of neutrosophic soft lattices by
applying the notion of neutrosophic soft set theory to lattice theory and derived some
properties of neutrosophic soft lattices over the collection of neutrosophic soft sets using
the operations of neutrosophic soft sets. In this paper, we define the median of

neutrosophic soft lattices and prove some theorems on it with an example.
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2. Preliminaries

Definition 2.1. [3] A pair (F, A) is called a soft set over U, Where F is a mapping given
by F:A —P (U). In other Words, a soft set over U is a parametrized family of subsets

of the universe U. For e € A. F(e) may be considered as the set of e-approximate
elements of the soft set (F,A) .

Definition 2.2. [3] For two soft sets (F,A) and (G,B) over a common universe U. we
say that (F,A) is a soft subset of (G,B) if

e AcB, and

= Yee A, F(e) and G(e) are identical approximations.

Definition 2.3. [3] Union of two soft sets of (F,A) and (G,B) over the common universe
U is the soft set (H,C) where C=A U B,andV e€ C

H(e)=F(e), ifee A-B,
=G(e), ife € B-A,
=F(e) U G(e) ife e ANB.
We write (F,A) U (G,B)=(H,C).
Definition 2.4. [3] Intersection of two soft sets of (F,A) and (G,B) over the common universe U
is the soft set (H,C) where C=A N B,and Ve € C, H(e) =F (e) or G(e). We write
(F,A) N(G,B)=(H,C).

Definition 2.5. [8] Let U be a space of points(objects), with a generic element in U
denoted by u. A neutrosophic set (N-set) A in U is characterized by a truth-membership
function Ta, an indeterminancy-membership function Ia and a falsity-membership
function Fa. Ta(U), 1a(U) and Fa(U) are real standard or nonstandard subsets of [0,1]. It
can be written as A={<u,(T a(u),la(u),Fa(u))>:ue U,Ta(u),la(u),Fa(u)€ [0,1]}. There is no
restriction on the sum of Ta(u), la(u) and Fa(u),s0 0 < supTa(u)+ supla(u)+sup Fa(u) < 3.

Definition 2.6. [4] Let U be an initial universe set and E be a set of parameters. Consider
E. Let P(U) denote the set of all neutrosophic sets of U. The collection (F,A) is termed
to be the neutrosophic soft set over U, where F is a mapping given by F: A — P(U).

Definition 2.7. [4] Let (F,A) and (G,B) be two neutrosophic soft sets over the common
universe U. (F,A) is said to be a neutrosphic soft subset of (G,B) if AcCB. and Tr)(X) <
T e)(X),Ir@e(X) <l (X)), Fre)(X) >Fe@e(X) VeeA, xt U. We denote it by (F,A)< (G, B).
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Definition 2.8. [4] The complement of a neutrosophic soft set (F,A) denoted by
(F,A)°=(F¢,—A) where F¢:—A— P(U) is a mapping given by F(a) = neutrosophic
soft complement with Trc(X)=Fg(X),lrc(X)=Ir(X) and Frc(X)=Tg(X).

Definition 2.9. [4] Let (H,A) and (G,B) be two NSSs over the common universe U. Then the
union of (H,A) and (G,B) is denoted by ”(H, A)U(G, B)” and is defined by (H, A) U(G, B) = (K,C)
where C = AUB and the truth-membership, indeterminacy-membership and falsity membership

of (K,C) are as follows:
TK(e)(m):{ TaE)(m), if e € A-B, The)(m), if e € B-A, max(Tge)(m), The(m)), if e € ANB.

IK(e)(m):{ lce)(m), if e € A-B, Ine)(m), if e € B-A, IG(e) (m) + IH(e) (m) ,ife € AnB.
2
FK(e)(m):{ Fae)(m), if e € A-B, Fre)(m), if e € B-A, min(Fge)(m), Fue)(m)), if e € ANB.

Definition 2.10. [4] Let (H,A) and (G,B) be two NSSs over the common universe U.
Then the intersection of (H,A) and (G,B) is denoted by ”(H,A) N(G,B)” and is defined by

(H,A) N (G,B)=(K,C) where C=ANB and the truth-membership,indeterminacy-
membership and falsity membership of (K,C) are as follows:

Tk (M) = Min(Tre(mM), Toe(m)),

Ik@e(m) = Igey(m) + Iyey(m),
2

Fke(m) = max(Fue(m), Fee(m)), if e e ANB.

Definition 2.11. [9] Let N“ be a neutrosophic soft set over U.T and T be two binary
operation on N"-. If elements of N" are equipped with two commutative and associative
binary operations 7 and T which are connected by the absorption law, then algebraic

structure (N, 7,T) is called Neutrosophic soft lattice.

Theorem 2.12. [9] Let (N",V ,A) be a neutrosophic soft lattice and Fa, Fg ¢ NS(U). Then
FA/\~ Fg = FA@FAV~ Fs = Fg.

Theorem 2.13. [9] Let ( N-,V ,A) be a neutrosophic soft lattice and Fa, Fg ¢ NS(U). Then
the relation < which is defined by FA< Fs ©Fal Fg = Faor FAT Fg = Fgis an ordering
relation on NS(U).
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Theorem 2.14. [9] Let ( N,V ,A,<) be a neutrosophic soft lattice and Fa,Fg ¢ NS(U).

Then FAV Fgand Fa A Fg are the least upperbound and the greatest lower bound of F and
Fg respctively.

Lemma 215 [9] Let N ¢ NS(U). Then neutrosophic soft lattice inclusion relation € that is
defined by Fa € Fg © FAU Fg =Fg or Fa 1 Fg = Fa is an ordering relation on N'-.
Definition 2.16. [9] Let( N-, ¥ ,A,<) be a neutrosophic soft lattice and NYEN".1f N™ is

a neutrosophic soft lattice with operation of N*, then N™ is neutrosophic!soft sublattice of N".

Theorem 2.17. [9] Let (N-,¥,A,Z) be a neutrosophic soft lattice and N™ & N*-.
(

If FAaVFgeNMand Fa AFge NMfor all Fa, FeeN™ then N™ is a neutrosophic

soft sublattice.

Definition 2.18. [9] Let (N",V ,A,<) be a neutrosophic soft lattice and let Fat N".

If Fa <Fg forall Fg ¢ N, then Fa is called the minimum element of N, If Fg <Fa
forall Fg € NY, then Fa is called the maximum element of N*.

Definition 2.19.[9] Let (N",V ,A,< )be a neutrosophic soft lattice and let Fat N". If
Fe <Faor FA<Fgforall Fa,Fg¢N", then N is called a neutrosophic soft chain.
Example 2.20. Let U = {u1,uz,us}be a universe set and N- = {Fa,Fg,Fc,Fp}.

Where N ¢ NS(U). A={e.}, B ={es,e2}, C ={e1,es}, D ={e1,e2,e3} where AB,C,D C E.
Fe ={(e1, o.e,gé,o.s ), (€2, 0.4,3%)}

Fo={(ev 572304): (62 gs3ms ) (63 gaidios )}

...........

Fo

Fs Fc

Fa

Fig 1: Neutrosophic soft sublattice
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A neutrosophic soft subset N° ={ Fa,Fg} € NS(U) of N" is a neutrosophic soft chain. Here
we take N° ={Fg ,Fc}which is not a neutrosophic soft chain. Since Fg and Fc are
uncomparable elements.

Definition 2.21. [9] Let( N,V ,A,<) be a neutrosophic soft lattice. If N" satisfies the

following axioms, it is called a distributive neutrosophic soft lattice.

(I) Fa V(FB KFc) = (FA VFB) K(FA VFc)
(II) Fa K(FB VF(:) = (FAKFB) V(FA KF(:) for all Fa,Fg and Fc € NL.

Definition 2.22. [9] Let (N",¥V ,A,<) be a neutrosophic soft lattice. Then N" is
called a neutrosophic soft modular lattice, if it is satisfies the following property:

Fc<Fa=Fal (FeT Fc)=(FaT Fg)TFc
forall Fa, Fg, Fc €N,

3. Median of Neutrosophic Soft Lattices

In this section, we define the median of neutrosophic soft lattices and prove some
theorems related to neutrosophic soft distributive and neutrosophic soft modular lattices
with an example.

Definition 3.1. Let (N-,¥V ,A,<) be a neutrosophic soft lattice. Then Fa, Fg, Fc € N*
which satisfies the condition

( FAKFB) V( FB KF(;) V( FC KFA) = ( FA VFB) K( FBVF(;) K( FcVFA)
is called the median of Fa, Fg, Fc and is denoted by med(Fa,Fs,Fc).

Remark 3.2. Forany Fa, Fg, Fc ¢ N-med(Fa, Fg, Fc) = Fg if and only if
FATFc < Fg< FalFc.

Theorem 3.3. A neutrosophic soft lattice (N“,V,A,<) be a neutrosophic soft
distributive lattice if and only if every one of its triplet of elements has a median.
Proof. Let (N, V,A",<) be a neutrosophic soft distributive lattice.
Let Fa, F, Fc €N"
(FAV Fg) A(FsV Fc) A(FcV Fa) = ((FAV Fg) A (FsV Fc)) A(FcV Fa)
= (((FAV Fg) A (FeV Fc)) A'Fc) V (((FAV Fg) A(FsV Fc)) AFA)
=(FAV Fg) A ((FeV Fc) AFc) V (FAR (FAV Fg)) A (FeV Fc)

=( (FAV FB) N Fc) V2 (FA/T(FBV Fc))
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=((FA /TFB) Vv (FB KFc)) V((FA /TFB)V (Fc /TFA))
:(FA/T FB) V (FB /TF(;)V (FC /TFA)

Hence, every triplet elements of (N-,¥,A,<) has a median.

Conversely, assume that every triplet of elements of (N-,V,A,<) has a median.
To prove that (N, V, A ,<) is a neutrosophic soft distributive lattice.

Let Fa, Fg, Fc eN®
FAA (FBVFc) = (FAaA (FAVFg)) A (FsV Fc)
= ((FAAX(FAVFc)) A(FAVFg)) A (FeVFc)
=FaA((FAV Fc) A(FAV Fg))A (Fs V Fo))
=FaR ((Fa AFc) V(FaAFg)) V (Fs AFc))
= (FAA (Fs AFc)) V((FAAFg)V (Fa AFc))
= ((FAAFB) AFc)) V((FAAFe)V (FAAFC))
= (((FAAFB) AFC)) V((FAAFR)) V (FAAFC)
= (FAAFB) ¥V ((FAAFg) AFC))) V (Fa AFc)
= (FAAFg) V (Fa AFc)

Therefore (N-,V, A ,<) is a neutrosophic soft distributive lattice .

Theorem 3.4. A Neutrosophic soft lattice (N", ¥, A,<) is a neutrosophic soft modular
lattice if and only if every triplet of element Fa, Fg, Fc(Fc<Fa) has a median.

~

Proof. Let (N-¥, A ,<) be a neutrosophic soft modular lattice.

For all Fa,Fg,Fc¢N" Fc< Fa
(FAAFg)V (FAAFC) V (Fa AFc)

(FaAFg) V (FaAFc) V Fc
= (FAAFB) V(FAANFC) VFe)
=(Fa AFB) ¥ Feoonooi(1)
(FAVFB) A (FBVFc) A (FAVFc) = (FAVFB) A (FsVFc) AFa
= (FAA(FAVFB)) A (Fs VFC)
= FaX (FsVFQ)....... )
from (1) and (2),
(FAAFB)V (FAAFC) V (FARFC) =(FaVFg) A (Fs VFc) A (FaVFo).
Conversely assume that every triplet elements of a (N-,¥, A ,<) has a median.
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To prove that (N-V, A ,<) is a neutrosophic soft modular lattice

For every triplet Fa, Fg, Fc e N Fc <Fa
(FAAFB) V(FAAFC)V(FAAFC)=(FAVFR) A (Fs VFc) A (Fa VFC)
We have (Fa AFg) V(Fa A FQ)VFc = (Fa VFg) & (Fs VFe) A Fa
(FAANFB) V((FAAFC)VFe) = (FA A (FAVFB) ) A (Fs V()
(Fa AFe)V Fo= Fa A (Fs VFc)

Therefore (NL,V, A ,<) is a neutrosophic soft modular lattice.

Example 3.5. Let U = {u1,Uz,U3,Us,us}be a universe set and N = {Fa,Fg,Fc,Fp,Fo,Fi,Fk}
Where N ¢ NS(U).A = {e1}, B = {ey, e2}, C = {e1, es}, D = {e1, es}, G = {ey, ez, es},
H = {e1, ey, es}, J = {e1, es, es} where A,B,C,D,G,H,J, K € E.

.....

.............

Fc= {(es, 0 4,3.13,0.6 ' 0.2,3.2,0.6) (es, 0 4,3.?{,0.7 )}

.............

Fe= {(e1, 05 o 3 05’ 04,02,0603,04,04 '04 0 2 0.6 ) (e2, 0.6,0.3,0.5 J 0.3,0.2,0.6) (es, 0.5,3.31,0.6 0.4,;.%,0.8 )}

....................

Fru= {(e1, 05 o 3 04°'04 322 06’03 gi 05 '04 0 2 0.6 ), (e2, 0 6,3.23,0.5 J 0.4,0.2,0.5) (e, 0.6,0.3,0.7 0.5,3.2,0.6 )}

.....................

Fa={(ea, 0.5,3.13,0.5 ' 0.3,3.1,0.5 ' 0.4,;.‘;,0.6 ), (es, 0.5,3.31,0.6 g 0.5,;.‘;,0.6)’ (e, 0.6,8.43,0.7 0.5,;.4,0.6 )}

Fu

ui uz u3 u4 uz u3 u4 u3 u4
{(el’ 0.6,0.3,0.4 ' 0.5,0.3,0.5” 0.4,0.4,0.4 ' 0.5,0.3,0.5) (e2’ 0.7,0.3,0.4 ' 0.4,0.2,0.4 0.5,0.1,0.6) (e3, 0.6,0.1,0.5 7 0.6,0.2,0.5)’

(e, 0.7,0.3,0.6 0.7,3.2,0.4 )}

Then (N V, A ,<) given in figure 2 is a neutrosophic soft distributive lattice.

For any element Fa,Fp,F; € N, then med(Fa,Fp,F3) = Fp (since Fa A Fy< Fp < FalF;)

-

Fig2: Neutrosophic soft distributive lattice
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CONCLUSION

In this paper, we proved some theorems on neutrosophic soft distributive and modular lattices

using the concept of median with an example. We are studying about these neutrosophic soft

lattices and are expected to give some more results in our future study.
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