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ABSTRACT
The focus of this paper is to introduce a new type of neutrosophic crisp sets as the
neutrosophic crisp soft sets and which is the generalization of an ordered triple in the
definition of Salama set's [9]. After given the fundamental definitions of generalized
neutrosophic crisp set operations, we obtain several properties and we discussed some
theorems in this concept. Finally , the concept to the neutrosophic crisp soft lattices.
Keyword: nc-set, ncs-set, ncs-lattices.
1. Introduction: introduce and study

some new

Soft set theory was firstly introduced by
molodtsov in 1999 , [1] , as a general
mathematical for dealing tool for
dealing with problems that contain
uncertainty . The algebraic structure of
soft set theory also has been studied in
more detail [2] , [3] , [4] and [5].
Smarandache defined the notion of

neutrosophic sets , which is a
generalization of Zadeh's fuzzy set and
Atanassov's intuitionistic fuzzy set .
Neutrosophic crisp sets have been
investigated by Salama et al. [9] , [10] ,

[11] and [13]. In this paper is to
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neutrosophic crisp soft notions via
neutrosophic crisp soft lattices.
2. Terminologies:

We recollect some relevant basic
preliminaries and in particular , the
work of Molodtsov D. in [1] , Faruk
K. [8] and Salama et al. [9] , [11] and
[13].

Definition (2.1) [1]:

Let X be the initial universe set and
A be a set of parameters. Let P(X)
denote the power set of X. Consider a
non-empty set A, ACX. A pair
(F,A)is called a soft set over X (for
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short s-set), where F is a mapping
given by: F: A - P(X).

Remark (2.2) [2]:

(4) The s-set can be represented by F,.
(44) Every set is s-set.

(iid) If A =|1], a s-set can be
considered a crisp set.

(iv) §(X) is the collection of all s-sets
over X.

Definition (2.3) [9]:

Let X be a non-empty fixed set. A
neutrosophic crisp set (for short 7nc-set)
A is an object having the form A =
(A1, A,,A3), where A;,A,and A5 are

subsets of X satisfying:
AlnAz = @ y AlnA3 = Q and
AznA3 = @

Remark (2.4) [11]:
Every crisp set in X is obviously a (NC-
set) having the form (4,, A,, As).
Definition (2.5) [13]:

The object having the form
(A1, A,, As) is called:
(i) mc-set with type I if it satisfies
AiNA, = 0, ANA; =0
A;NA; = @. (NC-set type I).

and

(ii) nc-set with Type 11 if it satisfies:
ANA, =0, ANA; =0, A,NA; =0
and A;UA,UA; = X (NC-set type I1).
(iii) nc-set with type [ if it satisfies:
A1NA;NA3 = 0,A,UAUA; = X
(nc-set type II1).
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Definition (2.6) [8]:

Let £ < S(X), vand Abe two binary
operations on L. If £ is equipped with
two commutative and associative binary
operations vand A, which are
connected by the absorption law, then
algebraic structure (£,v,A) is called
soft lattice.

3. Main result

Definition (3.1):

Let X be a universe and A be a set
of parameters that are describe the
elements of a set X. A neutrosophic
crisp soft set (for short nc.s-set) over X
(denoted by V) is a set defined by:
Jv:(FA:GA:HA), Fy, Gy
and H, are disjoint s-sets over X.
Example (3.2):

Let X = {x,, x5, x3} be a universe set

where

and A = {eq, e,,e3} a set of parameters
F:A — P(X) be amapping such that:
F(e) ={x1,%3} ; F(ey) =
{x1,2,} & F(e3) = 0.

It IS
Fy = {{x1 , %3}, {%1, %2}, Q)} )

Gy,=Ff and Hy=@ are disjoint s-

Clear that:

sets. Then

we'll give a mcs-set is N =
(Fa,Ga,Hy).

Remark (3.3):

(4)Every ncs-set  formed by three

disjoint s-sets.
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(ii) Every nc-set is a ncs-set.

The difference between nc-set and
ncs-set arise from this fact in remark
(2.2.ii).

(iii) When A = |1| a ncs-setisa
nc-set.

Definition (3.4):

Let N, =(Fy,G4Hy) & N, =
(Fg, Gg,Hg) be two mncs-sets over a
universe set X. Then:

(i) Ny is called a ncs-subset of N,

(N,EN,), if F,€Fz , G4 € Gy and

H, 3 Hp.

(ii) Ny & N, are called an equal

(N;=,), if NyEN, and IV, € ;.

(4i4)The complement of V' is denoted

by N;¢ and may be defined as V;¢ =

(Fi,Gj, Hg).

(4iv) The union of IV; and V, denoted

by N;UN, may be defined as:

~7\7“1U]’\72 =(F4,Ga,Hy) U(Fg,Gg, Hg)

= (F,UFz,G,UGg , HyNHg )

or \{UN, =

( FUFg, G4NGy, HyNHp ).

(v) The intersection of N and XV, is

denoted by NN, may be defined

as:

]TGOJVZ =(F4,Ga,Hy)(Fg ,Gp , Hp)
= (F,NFg,G,NGy ,H,UHp )

or N\yNN, =

(FaNFg,G,UGy ,H,UHp )
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(vi) The difference of N and WV, is

denoted by  N;\N, and defined
as Wi\, = MyNA, "
Remark (3.5):

Let {#;: j€J} be an arbitrary

family of ncs-sets over X. Then:

(4) U,J\AG = (UF,,, UGja, NH; ) or
= 4 NHp).
(41) N; J\G <ﬁ ,1,nA,2,UA,3> or
N, N; =(N4;;,U4;,, UA;).

Definition (3.6):
May be define @ and X as follows:

(W) D=(@,0 ,X)or (3, X,0) or
(X,X,0)

(NC null s-set).

(i) X =(X,X,0) or(X,0,X) or
(@,X,X)

(NC absolute s-set).
Definition (3.7):

A NCS-set over X, is called a NCS-
point over X,
(P, PY, PF),

PY,P¥,P? € 5,(X),

denoted by p =
BF # P+ P?,
(S,(X) is the
collection of all soft points over a
universe X)
Definition (3.8):

Let N = (F,, G4, Hy) be a ncs-sets
over X. Then V' is called a singleton
ncs-set over X, if foreach F, ,G4 & Hy

are singleton s-sets over X .
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Remark (3.9): Proof: Obvious.
Every ncs-point is a singleton nc.s- Theorem (3.13):
set. The converse is not true as the Let NV = (F,, G4, Hy) be a ncs-sets
following example shows. over X. Then:
Example (3.10): ADN = Usenis}
(9) Given X ={x,¢,z} isa (4242)]\7=U,;€ﬁ{;9}=

universe setand A = { e;,e,, e3} bea ~ ~ ~
tersenes) U((PF: P* € Fa), {P¥: PY € G4}, {P7: PF E Hy})
set of parameters. Then:
N =(P*,P¥ ,PZ) is ancs-point.
e ey B g Theorem (3.14):
(id) Let X = {a, B ,y, 5} be a universe

set and A = {£,,%,,¥¢5,%,} be a set of

.Proof: Clear.

Let {J\AG-: j €J} be an arbitrary family

of ncs-sets over X. Then:

arameters. Then V' = (F,, Gy, H,) is a _ _
P (Far Ga, Ha) (4) $ € U, N iff p € N; for some
singleton ncs-set but it is not ncs-

_ JEJ.
point such that: @) o i 7 5 "
ii) p € N; N; iff p € IV; for eac
Fy={(t,{a}), (£, {B}).9,0) < Y !
jE].

Gy =1{0,9,(45,{r}), 0}
Hy=1{0,0,0,{s,{)}
Remark (3.11):

(4) The collection of all ncs-sets over

Theorem (3.15):

Let f: X — Y be a mapping. Then:
() If N =(F,,G,,H,)be a ncs-sets
over X, then
fV) =(f(Fa), f(Ga), f(HA)) s a

ncs-Sets over Y.

a universe X is denoted by V' (X).
(i) The collection of all ncs-points
over X is denoted by IV, (X).
Theorem (3.12):
Let N, =(F),Ga, Hy) & W=

(i1) The image of ncs-point p =
(P¥, P, PZ) over X under a mapping f
denoted by f(p) and defined as

(FB ’ GB ’ HB) n ~ x ~ y ~ z
be two #mcs-sets over a universe X. f@ = &), fF) fF).
Then: Definition (3.16):

Let Ny =(Fy, G Hy) & Ny =
(Fg,Gg, Hg) be two NCS-sets over X.

(i) N, € N, iff p € N, forall

pPEN.
_ o~ _ Then:
(id) Ny = N, iff N; € N, and L
i c (4)A Cartesian product of NV; & N; is
2 = 1

defined as:
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Ny RN,
= <FA;GA;HA>§<FB’GB;HB)

(Fy X Fg, Gy X Gg,H, X Hp).

(44) A relation from V; to JV, is a soft
subset of N X N, .

Definition (3.17):

Let Rbe a relation from XN =
(Fa,Ga,Ha) t0 Ny =(Fg,Gg,Hg).
Then:

(4) The domain of R is defined as the
NCS-set N, = (F¢,G¢ , He)

C ={a €A:W(a,b) € R}such that:
W(a,b) = {F(a) X F(b) :
forsome b € B }.

(44) The range of R is defined as the
NCS-set N*=(F,,Gp,Hp), D=
{b € B : H(a, b) € R} such that:
H(a,b) = {F(a) X F(b) :

forsomea € A }.

Definition (3.18):

Let R be a relation on a ncs-set N

over a universe X. Then:

(4) Ris reflexive:

if (p,p)€R,forall penN.

(44) R is symmetric:

if (py,P,) € R, then (P, p1) € R for
all p,,pp, €N.

(444) R is transitive:
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it (P1P2), (P2$3) €ER, then

P1p3) ER , for all py, 5,95 €
N.

(iv) R is anti-symmetric:

if (P, P2), (P2 $1) ER, then
P = p, forall p,,p, €N.

4. ncs-Lattice:

Definition (4.1):

Let S N (X), vand Abe two
binary operations on 9t. If the set V' is
equipped with two commutative and
associative binary operations v and A ,
which are connected by the absorption
law .

Then algebraic structure (9%, v, A) is
called ncs?.
Theorem (4.2):

Let (9t,v, A)beancst & N; =
(Fa,Ga, Hy)

, N, = (Fz, Gg, Hg) € 9. Then IV A
Ny = Ny iff Ny v N, = .
Proof:
Wy = (WA W) v
= W,y (WA ) = M, v (W A )
= (WA W) A (Fy A ]) = W, A
Ny = Ny
Conversely,
WA Ny = T A (W, v 75)

= Wy A (W, v )
= (WA W)Y (W AR = ;A

~.
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Example (4.3):

Let X = {x;,2,,25,%2,4,%5,x4} bE
a universe setand A = {e, ,e, ,e3 } bea
set of parameters with 9t =
{Ny, Ny, Ny, N, N} < IV (X). such
that:
= ({1, 22, %3 1}, {{xa, x5 33 ).
Ny, =(8,8,0).
Ny=({x,},0,0).
Ny =({x1,%33,0,0).
Ny = ({x1,%2,%3},8,0).
Then (9, U, N) is NCSL. Tables of the

operations are as follows, respectively;

Uulm N Ny N N
MM M M N M
N | N N, N N, N
Ny | Ny Ny Ny Ng N
Ny| My Ny Ny N, N
Ns| Ny Ns Ny Ny N
And

n|\»m N Ny N, Ny
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M| N N N N W
Ny | Ny Ny Ny Ny W
Ny | Nz Ny Ny N, W
Ny | Ny Ny N, Ny W,
Ns | Ns Ny Ny N, W
Theorem (4.4):

Let (0, v, A) be a ncsf such
that:
Ni=<FA'GA'HA) ' ]vz=
(Fg,Gg ,Hg ) € V. Then a relation <
that is defined by:
Ny SNy © Ny A Ny =N, or
N, Y N, = N,. is an ordering on 9t.
Proof:
i. < is reflexive. Ny < NV, & N A
Ny =N,

ii. < is antisymmetric. Let NV} < WV, &

= A W, = 0, A T, =

iii. < is transitive. Let N; < N, &
N, < N3. Then
Ny A N3 = (N, A Ny) A Ny
=N, AN, A N;)=N; A
N, = N,.
This implies that N; < N.
Theorem (4.5):
Let (9t,v, A) bea NCSL such that:
Ny = (F,Ga, Hy ) and IV, =
(Fg,Gg, Hg) € V. Then:
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() Ny AN, < Ny & Ny AV, < V.
(DN, SN, YN, & Ny, < Ny YN,
Proof:

By definition (4.1) , we have:

(N ANR) Y Ny = Ny ¥ (W AN) =
M.
(VM AN, Y Ny < V;. It can be show
that (V; A V) < VS,

From theorem (4.4), we get

The proof (44) can made similarity.
Theorem (4.6):

Let (M, v, A)beaNCSL such
that: Ny = (Fy,G4,Hy ), Ny =
( FB ) GB 'HB ) ’
]\73 = (F¢, Ge, He) &]\74 =
(Fp,Gp, Hp) € V. If V<N &
Ny S N, then Ny A N < Ny A NV,
Proof:
From hypothesis and theorem (4.4), we
have:

Ny ANy = Ny & N3 AN, = N
(N A N3) A (W A Ny)
= [(Vy AV3) A VL] ATV,
= [Mp A (W3 AN AN,
= [Ny A (Ny AN AN,
= [(WMy AN AN AN,
= (Ny AG) A (V3 A Ny)
= Ny A N;.
Then from theorem (4.4) , Ny A N; <
Ny A Ny
Theorem (4.7):

67

Let (9%, v, A) be aNCSL such
that:
]’\\G = (F4,Gy, Hy )1]\72 =
(Fg, G, Hp ),
]Tf3 = (F¢,Gc , He) & ]\74 =
(Fp,Gp, H))EN. If Ny <N, &
N, < Vs, then NV, Y N, < N, ¥ Ns.
Proof:
Proof is made similarity to theorem
(4.6).
Example (4.8):
From example (4.3) , Since N, €
N.& N, € Ns , we have: N,NN; €
N,NN; .
Remark (4.9):

Let (9%, v, A) be aNCSL such
that:
]\71 = <FA,GA,HA>,]\72 =
(Fg,Gg,Hg) € N. Then:
NiAN, &N;Y N, are the least
upper and the greatest lower bound of
N; and V; respectively.
Theorem (4.10):

Let ¢ € V' (X). Then (IV,v,A
,<)isaNCSL.
Proof:
N1 =(F4,G4,Hy) Nz =
(Fg,Gp ,Hp )
and N; = (F,G. ,H;) € V.

For all

From remark (4.9) ,
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—

N;A N, < NjandN; A N, < N,.
Then from

theorem (4.6), we have N; A N, <
N, A N;.
Similarly, N, A N; < N; A N,.
Implies that:

N; A N, = N, A N,. By the same way,
the proof of N; YN, = N, Y N;. can
be made.

Now, from theorem (3.5) , we have:
(N; A Ny) AN; < N, and (N; A Ny) A
N; < N . Also , from theorem (3.6) ,
implies that:

(Ny A Np) AN; <

—~

N, AN, < N,.
Similarly, N; A (N, A N3) < (N; A
N,) AN;. Then Ny A (N, A N3) =
(N, A Ny) AN;.

By the same way , the proof of

N, Y (N, Y N3) = (N, Y Np) v

N5 can be made.

Finally , can be made:

N, A(N;Y Ny))=N; and N; v (N; A
N,) = N,.
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