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Abstract: Neutrosophic is the important mathematically issue, which have a major role in applied
science and pure mathematics. At the same level of importance, we have to create new kinds of
Those sets, and more comprehensive than the firstkind, and we named him second type of
neutrosophic — Algebraic construction of this type has been done, showing it is a ring with at Nt —
intersection and Nt —difference operation.
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1. Introduction

The set theory is one of the important mathematical topics on which the rest of the branches of
mathematics are based and is considered the basic foundation for it. Among this importance,
scientists began to find a different formula for sets, whether on a one — dimensional, two — dimension)
or three — dimensional level. Behind all this, is to finding optimal solutions to some open problems in
the natural sciences as well as engineering and other sciences. There are many types of them, fuzzy
sets [1], soft fuzzy sets [2], fuzzy soft sets [3 ], double sets [4] and neutresoploic sets [4]. If X is the non
— empty universal set, the fuzzy set are constructed on the 2D plane X X [0, 1], but the soft sets are
constructed on E X P(X), where E be the set of all parameters for X. Similarly for double sets, they
are constructed in the plane P(X) X P(X) . But the neutrosophic crisp set are constructed on the plane
space P(X) x P(X) x P(X). The reason for the diversity of the creation of these sets, as well as the
diversity and difference of the binary operations that the identified, came as a result of the diversity
and difference of problems that scientists face in the natural and engineering sciences, as well as the

difference, whether in the two — dimensional or three — dimensional.

Through sharing simple and intensive study of some of the concepts presented by Salama and
Florentin [5] on the topic of the Neutrosophic crisp and which are important in the process of

algebraic construction of these aggregates, we have

I.  Shown that De Morken's Law (proposition 1.2.2) is not entirely correct.
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For any type NCS A and B , we have the following if we take the complements C;,C, and C3 in
Definition 1.1.3,[5] A and < > A is definition 1.1.5.

1. For the complement C;, we have
i. (ANnyB)‘1 =A% yU,B% and (AU, B)“ = A% n, B,
ii. (AnyB) %A%y, B% and (A U, B)®1 # A% n, BG4,
iii. (An;B)“ = A%y, B@ and (Au,; B)® # A% n; B%,
iv. (An;B)% # A%y, B“ and (A u; B)®1 # A®1 u; B4,
If we take A =({a,b},{c},0), B=({a,b},®,{c}), for X ={a, b,c} are satisfy the condition of type
2. For the complement C,, we have
i. (An;B)®2 =A%y, B% and (AU, B)® = A2 n,; B®.
ii. (ANy;B)® %A% y; B2 and (A U; B)®2 + A®2 n; BC2,
iii. (An,B)“ # A% u, B and (AU, B)®2 # A®2 n, B®2,
iv. (AnyB)2 # A%y, B and (AU, B)®2 # A® n, B®,
If we take A = ({c},®,{a,b}) and B = (@, {c}, {a, b}), are satisfy the condition of type i — NCS for all
i.e. (Any;B)2 =({a,b},0,0) # ({a,b},0,{c}) = A®2 U; B®2.
(A Ny B)2 = ({a,b},{c},8) # ({a,b},®,{c}) = A2 Uy B
3. For the complement C3, we have
i. (An;B)® A2 yU; B and (AU; B)® + A% n; B®
ii. (An;B)% # A% U, B% and (AU, B)® # A% n, B®
If we take A = ({a, b},{c},0),B =({a,b},0,{c}) are satisfy the condition of type i—NCS, i =
1,2, 3, that the two cases i and ii are true.
iii. (AN, B)® =A% U, B% and (AU, B)® # A% n, BG.
iv. (AN, B)® #+ A% U, B% and (AuU; B)® # A% n, BG,
If we take A = (@, {a, b}, {c}) and B = ({a, c}, {b}, @), are satisfy the condition of type i — NCS for all
i =1,2,3, that the two cases iii and iv are true.
4.  For the complement [5], the De - Morgan's Law are satisfy.
5.  For the complement < >, we have:
a <>(AN;B)=<>AU,<>Band <>(AU,B)=<>AN;<>B.
b. <>(AN,;B)=<>AU,<>B and <> (AU, B) =<>AN,<>B.
c. <>(AN;B)#<>AU;<>B and <> (AU;B) #<>AN;<>B.
d. <>(ANy;B)#<>AU;<>B and <> (AU; B) #< > A N,<>B.
If we take A = (@,{a, b},{c}) and B = ({a, c}, {b}, @) are satisfy the two cases iii and iv.

II.  For any neutrosophic crisp set A, we have:
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i.  For the complement Cy, we get that:

1. AN A =(0,0,X) =0y, Oy, and By, of type 1.

2. AN, A% =(p,X,X) = @y, of type 3.

ii.  For the complement C,, we get that.

ANjA“ %@y, Vi=1,2,3 and V type i, i=1,2,3 and j=1,2.

iii. For the complement Cj, we get that:

ANy A% = @y of type 3; if A is NCS —typel and NCS —type2.

iv.  For the complement [5 ], we have:

Anj[]JA#0y, Vi=1,2,3V type i,i=1,2,3 for j=1,2.

v.  For the complement < >, we have:

For j=1,2, ANj<>A# By, Vi=12,3Y type i, i =1,2,3.

vi. For any neutrosophic crisp A, we have:

1.  For the complement C4

AUy A% =(X,0,X) = Xy, type3.

AU, A% = (X,0,0) =Xy, typel Vi=1,2,3.

2. For the complement C,

Vi=12 AUjA% #Xy\Vi=1,2,3 Vtype k k=1,2,3.

3.  For the complement C3

Vi=12 AU;A®S = X\Vi=1,2,3 Vtype k, k=1,2,3.

4.  For the complement [5]

Vi=12 Ay;[]A # Xy,Vi=1,2,3 Vtype k, k=1,2,3.

5.  For the complement < >

Vi=1,2 AUuj<>A#XyVi=123 Vtype k, k=1,2,3.

III.  The theorem 1.2.2. is not entirely correct, if X = {a, b, ¢}, them by Definition 1.2.1 the NCP’S are
P, = ({a}, {b},{c}), P, = ({a}, {c},{b}), P; = ({b},{a},{c}),

P, = ({b},{c}, {a}), P, = ({c},{a},{b}), P, = ({c},{b}, {a}).

For A =({a},®,{b,c}) is NCS —type 1,2,3 and Py,P, €, (belong to of type 2) A.

A#P U, P, and A=P; U, P, if B=({a},0,{c}), the P, €, B, but P, U; P, =P # B.

So for each NCP P identified by Definition 1.2.1. is NCS at the same time, so the only NCS has the
NCP with respect to belong's type 1 but other NCS does not have NCP points with respect to belongs
type 1. In other words, this tope of NCP points does not represent portions of NCS set of all types.
Also The proposition 1.2.6 is not entirely correct, if X = {a, b, ¢}, then by Definition 1.2.4 and 1.2.5 the
VNCP(Py,) and NCP(Py) points are:

{a}NN = (¢ ) {a}, {b, C}), {b}NN = (Q) ) {b}, {a, C}), {C}NN = (Q) ) {C}, {a, b})
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{a}y = ({a},0,{b,c}), {b}y = ({b},@.{a,c}), {c}n=({c},0,{a,b}).

For A =({a},{b,c},®) is NCS —tape 1,2 and 3, also by using Definition 1.2.5 part 4 and 5 with
Definition 1.1.5 part 2, we have

{a}ny, {2}y, {b}y and {c}y €A

but {a}yy Uz {aly U (bly U {cly = (X,0,X) = A

and {a}yy Uz {aly U (b} U (cly = (X,0,0) # A

Through the above discussion, we suggest new concoptuals from the NCP points as follows Py, =
(Py,P;,P;) such that Py # @ for i=1 or i=2 or i =3 and the other is empty Py, = (Py,P;,P3)
such that P;# @ for i=1 or i=2 or i=3 and the other are singleton prints, and Py, € A iff

pi gAl,Vl: 1,2,3.

Finally, we proposed anew kind of neutrosophic crisp sets with NCP point and all binary operations

that qualify these sets to build a ring as well as Boolean algebra.

2. Neutrosophic Crisp Triple Sets

2.1. Definition

Let X be anonempty set. A triple set A is an object having the form 4 = (4, 4,,4;)

Where Ay,4,,A; € X satisfying A; € A, and A, N A3 = @. Which we called the neutrosophic crisp
triple sets (Simple NCT — sets).T(X) = {A = (A}, A,,A3) : A; € A, and A, N A; = @} is the family of all
NCT — sets on X.

2.2. Definition

Let A =(Ay, A, As) and B = (By, B, B;) be two NCT — sets over a nonempty set X. Then
Aisa NCT — subsetof B if A; € B;,A, € B, and A; 2 B;. We write 4 € B.

A=Biff ASB and BEA

The NCT —complement of NCT — set A is CA = (A3, AS, A;)

g ik » b =

ARB=(A;,nB;,A,NB,, A3 UB;) is the intersection neutrosophic crisp triple set

2.3. Definition

Let X be anonempty set. Then
1. X =(X,X,0) is NCT —universel set
2. @=(®,0,X)is NCT —Null set
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Clearly CX = @ and CO = X.
We list in the following properties the most important relationship the NCT —union,
NCT —intersection and NCT —complement.
2.4. Proposition

Let A= (A, A, As) and B = (By, B,, B;) be two Nt — sets over a nonempty set X. Then

1. AUA=4
2. ARA=4
3. AUg=4
4. AUX=X
5. ARG =0
6. C(AUB)=CARCE
7. C(ARB)=CcAUCB

Proof .
A‘U 1‘4": (Al UA]_,AZ UAz,A3 ﬂA3) = (AI'AZ'A3) = A‘
A‘ﬁ 1‘4.= (Al ﬂAl,Az n Az,A3 UA3) = (Al,Az,A3) = A‘

1

2

3 AUG=(4,U0,4,U0,A;NX)=(A;,A,A3) =4
4 AUX=(A,UX,A,UX,A;N0)=(X,X,0)=X
5.
6.

7. C(ARB)=C(A;NBy, Ay N By, A3 UBs) = (A3 U By, (A, N By)Y, Ay N By) = (A3 U B3, A5 U BS, Ay N
B;) = (A3, AS,A;) U (Bs, BS,B,) = CAU CB.
2.5. Proposition
Let A = (A, A, As) be NCT — sets over a nonempty set X. Then:
1. BEAACA
2. AUCAEX.
Proof .
1. Obvious
The converse is not true in general for example, if X = {1,2,3} and 4 = ({1},{1,2},{3}), then
2. Obvious
The converse is not true in general for example, if X = {1,2,3} and 4 = ({1},{1,2},{3}), then
2.6. Proposition
Let A =(Ay, A, As),B = (By,B,,B3) and C = (C;,C,, C3) be three NCT —sets over a nonempty set
X. Then:
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1. AU(BUC)=AUB)UC.

2. AR(BARC)=ARB)AC.

3. AU(BARC)=@AUB)ARMAUD).
4. AR(BUCO)=@ARB)UU@ARD.
Proof .

1 AUG(BUC)=(Ay, A543 U(ByUC,B,UC,B;NCs3)=(A;U(BUC), A U(B,UC,),A;n (BsN
C3)) ={(A4; UB;) U Cy, (A, UB,) U Gy, (A3 NB3) N C3) = (A; UB;, Ay U By, A3 N B3) UGy, Cp, C3) =

2 AR (B A C) = (A1, 45,43) N (B; N C;,B, N Cy, B3 U C3) = (A, N (B; N C;), A, N (B, NC,), A3 U (B3 U
C3)) ={(4, N By) N Cy, (A, N B,) N Cy, (A3 UB3) U C3) = (A; N By, Ay N By, A3 U B3) (1 (C,y,Cp, C3) =
ARABAC

3 AU (B A C) = (A1,45,43) U(B; N C;,B, N Cy, B3 U C3) = (A, U (B NCy), A, U (B, NC,), A3 N (B3 U
C3)) =((A; UB) N (A, U (), (A, UB;) N (A, U (), (A3 N B3) U (A3 N C3)) = (A; U By, A U
Bz,A3 n B3) ﬁ <A1 V) Cl’AZ U C2,A3 n C3) = (A‘U B”) ﬁ (1‘4.0 .C“)

4 AR(BUC)=(A1, A2 A3) A (ByUC,B,UCy,B;NCs)=(A; N (B UC), A, N(B,UC,), A3 U (B3N
C3))=((A;NB) U1 NC), (A, NBy) U (4, NC,), (A3 UB3) N (A3 U C3)) =(A; N By, A N
Bz,A3 V) B3) ﬁ <A1 n Cl’AZ n C2,A3 U C3) = (A‘ﬁ B”) U (A.ﬁ .C“)

2.7. Definition
Let {4; : i € I} be a family of NCT —setsin X, where A; = (4;y, Ajs, Ai3). Then
1. Ui A; = (Uier A Vier Az Nier Aiz)

2. Nier A = (Nier AinNier Az Vier Ais)

2. 8. Proposition

1. Let A B,C and {4;:i €1} betriplesetsof X.Then

4 B CA; foreach i €1, then B €N 4;

5 AEB ifCBEcCA

Proof . Obvious

2.9. Definition
Let X be anonempty set and p € X. Then the NCT —points are the form:
L po = ({p} i} {p}°)
2. p.=(0,{p}.{p})
3. p==(2,0,{p})
We easily note that NCT —points are NCT —sets.
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2.10 . Definition
Let X beanonemptyset p € X and A = (4;,4,,4;). Thenthe NCT —belong as follows:

1. p.EA iff peA,.

2. p.EA iff peA,.
3 p. €A iff p¢A;.
2.11. Proposition

Let {AL ti € I} be family of NCT —setin X. Then

1. p. €N A; iff p.€ A, foreachi€l

2. P. €N A; iff P.€ A foreachi€l
3. ps €N A; iff po € A foreachi€l
4. p. €Uy A; iff 3i€Isuchthatp. € 4

5. p. €Uy A; iff 3i €1 suchthat p.. € 4;

6. P~ €Uy A; iff 3i € Isuch that p. € 4;

2.12. Proposition
Let A and B betwo NCT —setin X. Then
A € B iff for each p. we have p. € A= p_ € B and for each p. we have p. EA=p. EB

A = B iff for each p. we have p. € A < p_. € B and for each p. we have p. EA = p. EB
2. 13. proposition
Let A= (A, A, A3) be triple set in X . Then
A=U{p.: p. €4} T (U{p.: p. €A}) U (U{p=: p= € A4})
2. 14. proposition
1. Let A=(A,, A, A;),B=(B;,B,B;) and C=(C;,C,,C3) be NCT —sets. Then
K-BEA-(AiB)andA-BE (AUB) - B
(A-B)-E=i-(BUE).
K- (BHE) = (K-B)UE-0O.
KU (B-¢) = (AU B) - (¢ &)
Ki5 (5-€) = (K B) - (CAUE).
Not necessary if A EB and A € CB, then A = @.

o © N o 1o~ W N

10. A{BETX} = 0.
11. ARCBE (AUB) A CB
12. (A-B)U(B-A)C(AUB) - (BAA).
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13. ARG = A.

A-B.
The converse is not true in general for example, if X = {1,2,3}, A = ({1},{1,2},{3}) and B =
({2},{2,3},{1}) , then:

(R (BUCB))U(BA(KUCK)) & ARX)U(BRK) = (KUB)AX = (AUB).
The converse is not true in general for example, if X = {1,2,3}, A =({1},{1,2},{3}) and B =
(£23,{2,3},{1}) , then:

18. A-(BUC)=Anc(BAC)=AR(CBACE)=(AACB)AcC=(A-B)AcC=(A-8)-C

19. A-(BAC) =ANAC(BAC)=AR(CBUCC)=(AACB)U(AAcC)=(A-B)U(A-C).

20. (AUB)-(C-A)=(AUB)AC(CACA)=(AUB)A(CCURA)=AU(BACC)=ATU(B-C).

21. AN(B-C)=AA(BACC)=ANB)RA(ARCC)=AAB)AC(CATC)=(ARB) - (CAUT).

22. Let X={1,2,3}, A=(0,0,{1,2}) and B =(9,0,{1}), then AL B, A £ CB and A # §.

23. Let X ={1,2,3}, A=(X,X,{1,2}) and B=(X,X,{1}), then AE B, CAE B and A # X

24. Obvious.

25. Since GE(BACB) , then @GU(AACE)E (ARCB)U(BACE)=(AUB)ACE  Hence
ARCBE (AUB)ACB.

26. (A-B)U(B-A)=(ARCB)U(BARCA)E[(AUB)RACB]U[(AUB)ACA] =

27. AAp=(AACO)U(CAR®)=(ARX)UA=AUA=A
28. Suppose that AA B = @, then
ARB=(AACB)U(CANB)=(00A,UA;)=(0,0X)
Hence A; UA; =X

Conversely, suppose that A; U Az = X, then

29. ARB=(ARCB)U(CARB)=(CAAB)U(AACB)=(BACA)U(CBAR)=BAA

2.15. Remark
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From proposition 2.14, part 12 is, which ensures that that NCT —null set acts as the identity element
for A, so that by proposition 2.14, part 13 each members of *—T(X) = {4 = (4,4, A;) : Ais Nt —
setand A; U A; = X} happens to have its own inverse, finally the part 14, shows that A is

commutative. All this supports contusion that (* —=T(X),A) constitutes a commutative group.

2.16. Theorem

Let X be non-null set and *—-T(X) = {)4'= (A, A, As) : Ais Nt — setand A; U A5 = X} on X. Then

(x —T(X),A,R) form aring.

Proof.

By proposition 2.4 and 2.5, that (x —T'(X),i) is semi group, and (* —T'(X),A) is commutative group. It

is only necessary to check the left distribution. of the 13 operation on A.

(ARB)E(ARE)  =(CAERE)ACERE)U{ARB) A CAER E))
={@BBACARO}IU{cARB)YACUARNC}

=ARNBAC)
Therefore (x —T(X), N,A) isa ring.
2.17. Definition
Let f : X = Y be a function. Define the NCT —function ¥ : T(X) = T(Y) by
1If A= (A, Ay As) € T(X), then F(A) = (f(A,), f(4,), f — (43)) where,
f=@A) =Y~ (f(X - A3).
21f B =(By,B,,B3) € T(Y), then, F~X(B) = (f1(By), f 1 (B,), f 1(B,)).
2. 18. Properties
1. 4; € 4, = F(4)) € F(4,)
2.8, €B, = F1(B) EF'(B,)

LFYUB) =UF1(B)
LFYAB) =AF ()

N] @® | [=2) 9]
s
~
C
.S
N
|
C
K
)
B
<

(V) =X
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10. F71(9) = @.

11. F(X) =Y ,if f isonto.
12. F(@) =20

Proof.

Let A; = (Ai1, Aiz, Aiz), Bj = (Bj1,Bj5,Bj3), (i€1,j€]), A=(A,,4,43) and B = (B,,B,,Bs).
1. Let A, € 4,. Since A;; S Ayy, A1, € Ayy and Ay © Agg, then  f(A11) S f(A51), f(A1R) S f(43,)
and
X—A;3S X —Ay3 = f(X—A13) € f(X — Ap3) =
Y—f(X—A,5) SY —f(X—A3) = f— (43) € f — (413). Hence F(4,) € F(4),).
2. Itissimilar to (1.).
3. F(F(A)) = FHF (AL Az As) = FHUF (AL, F(A2), f — (A)) =
(FHFAD)FHF(A)). fTH(f — (43))) S (A1, 4, A3) = 4.
4. It is similar to (3.).
5. FYUB)=F""((UBjp,UBjNBjs)) =(fH(UBjy), fY(UB;,), f (N Bj3)) = (U f1(Bj,)U
f(Bj2).n fH(Bjs))y =UF~1(B)).

6.  Itissimilar to (5.).

(AiS)) =uU T(Al) . Noties that f - (ﬂ Ai3) =Y - f(X -N Ai3) =Y - f(U (X - Ai3) =Y -U
f(X —Az)=n (Y -fX- Ai3)) =N f = (Ai3).

(A;3))=NF(4;) . Noties that f—(UAz)=Y—-—f(X-UA3)=Y—-f(NX—-4;3)2Y—-n
fX = A) =U (Y = f(X = A)) =U f — (4).
9. FY)=F.Y,0) = (FTIW), I, FTH@)) = (X, X,0) = X.
(10.), (11.), (12.) are similar to (9.).

3. Conclusions
We can define topology over T(X) as following:
The sub collection Nt—T of T(X) is called neutrosophic triple topology (simply
Nt —topology), if satisfy the:
1. X, @eNt—1I
2. Nt—T isclosed under the finite Nt —intersection.
3. Nt —T isclosed under the Nt —Union

In general, through these definition, and in particular we can modify the concepts and

results in the
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papers [4,5,6,7, 8,9,10,11].
II.  The sub collection Nt —T of T(X) is called neutrosophic triple ideal ( Simply Nt —ideal ) if
satisfy that
1. If AeNt—1 and B E 4 then B € Nt —I.
2. Nt —1 isclosed under the finite Nt — Union
In general, through these definition, we can modify all the concepts, in particular we can
modify the in the and results in the papers [2, 12,13,14, 15]
ITII.  The sub collection Nt — F of T(X) is called neutrosophic triple filter (Nt —filter) if satisfy:
1. If AeNt—F and A E B, then B € Nt — F.

2. Nt —F isclosed under finite Nt —intersection, Also we can define the proximity relation on

T(X) ), and modify the concepts in the papers [3, 16,17,18, 19].
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