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Abstract

This article aims to present mote facts about neutrosophic set theory such as classical set theory. It includes; more
connection between operations on the neutrosophic set theory of three types such as union, intersection, difference,
and their generalization. further, the generalization of union, intersection, and complement with DE-Morgan's
theorem. In addition, we studied the Cartesian Products and their properties. This work opens a new parallel path
of a new neutrosophic structure of degree of membership functions that does not depend on intuitionistic fuzzy
set and fuzzy set respectively.

Keywords: Neutrosophic Sets of Three Types; Operations on Neutrosophic Sets of Three Types; Cartesian Product on
Neutrosophic Sets of Three Types.

1 | Introduction

In this article, we continue our work in [4, 6] for building the neutrosophic set theory for three types.
Furthermore, the various facets of neutrosophic set problems related to the neutrosophic set of three types
including the generalized union, intersection, complement, neutrosophic family set, Cartesian neutrosophic

set, and their properties are highlighted.

The process of completing the construction of neutrosophic set theory will represent the opening of a new
path for studying a different neutrosophic algebraic structure that is parallel to the path of neutrosophic
structures which is based on the degree of membership functions. This work represents a modest contribution
to the science of Neutrosophy, as it enhances our previous work in [1-3, 5, 7], for more information about
Neutrosophy, neutrosophic sets, and neutrosophic logic, refer to [9-11] and for the classical set theory,
indicate to [8, 12].

2 | Some Connections Between Neutrosophic Operations on
Neutrosophic Sets of Three Types

In this section, some properties of our works in [4, 6] are extended. These properties illustrate the relationship
between the neutrosophic union, intersection, and difference. Throughout this article, we use the terms
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"Neutrosophic-hypothesis", "Neutrosophic-premise", and "Neu-conclusion" in short " "Neu-hypo", "NP",
and "NC" respectively. The following theorems give us some relationship between neutrosophic union,

intersections, and difference.

Theorem 2.1. Let HF [I ], NF[I], and Mf [I ] be three neutrosophic sets of three types, where i = 1,2,3, then;
fl11e (NI nMET]) = (HET] © NE[D) v (HE[1] © MED),
F11© (NfITu ML) = (HE[1]1 © NELD) n (HET ] © METT),

HIIIn(NfIT© M) = (HfI 1N Nf[l]) © (Hf[I1n ME[1]), and

HI[TTu (NfIT© MET]) = (HEITu NED) © (HE[TTu ME(T]).

Proof (1). Presume x € (HE[1]1© (NE[I] 0 ME[ ])), "Neu-hypo"

e xeHIIA (x ¢ (Nf[1] 0 MET])), "NP,", from "Neu-hypo"

Mt
& x € Hi[ITA|x € (N[ th

"NP3 ll’ from "NPZ "

) "NP,", from "NP;"
© x € Hf I]/\(xe th )

/—"
e xeHHIIA|x €N} [1] vx € MEHI] ), "NP", from "NP;"

c c
t t t t n n n n
S |xeH[I]AxeN;[I])v|x€H[I] AN xe€M;[I] |,"NPs", from "NP,

o (xeH[ITAx & NI)Vv(x € HI[I]T A x & M{[I]), "NPs", from "NPs"

o (HE[11O NEHIT) U (HET] © ME[1]), "NP;", from "NPs"
~HII]O (Nit[l] n M-I ]) = (Hlt[l] ©ON ) U (Ht 1 M1 ])l The conclusion from "Neu-
hypo" and "NP;".
(2). By the same arguments.

(3). Suppose that x € (HE[I 10 NE[IT) © (HEL] 0 ME1T)), "Neuhypo”

exe(HIIIN NI A x & (HE[1]nME[T]), "NP", from "Neu-hypo"
c

exe(HI]In NI)A x€e (Hf[l] nMHI ]), "NP,", from "NP;",

c c

exe(HI]In NI)A x€e (Hf[l] U M1 ]), "NP;", from "NP,",

Cc Cc

& (x e Hf[I1Ax € NE[I]) A <x €EHII]vxeMI ]), "NP,", from "NP;",

& (xeHf[I1Ax € NI A (x & Hf[I]vx & Mf[I]),"NPs", from "NP,",
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o (x e HIIA (x & HI[I]Vx e Ml ])) Ax € NE[I], "NPg", from "NP;",

& (xeHf[I1Ax ¢ Hf[I])V (x e HE[I1Ax & M{[I]) Ax € N{[I],"NP;", from "NP;",
o (FN vV (x € HII T Ax ¢ ML ])) Ax € NE[I], "NPg", from "NP,",

o ( (x € HIITAx ¢ ME[I ])) Ax € NE[I],"NPy", from "NP;",

& x € Hf[I1A(x & Mf[I]Ax € Nf[I1), "NPyy", from "NPy",

& x € Hf[I1A(x € Nf[I1Ax & M[I]), "NPy1", from "NPyq",

& x € HIITA (x e (NI @ ML[I ])), "NP,,", from "NPy;",

& x e (H{ITn (NFIT© ME[1T)), "NPys", from "NPy,",

~HEIIn(NfIT© METD) = (HEI 1 n NEUD) © (HE[T] N ME[I])m. The conclusion from
hypo" and "NP;3"

(4). It can be proven by a similar method.
Theorem 2.2 Let Hf [I] Nit [I] < U], forany i = 1,2,3, then;
1) NfI1©HHI1=NII1n(XfHI1© H[1]),and
2) (XftH1O NI < (Xt 10 H{[1]).
Proof (1). Assume thatx € (Nf[I]1© Hf[I]), "Neu-hypo"
= (x e NFfID) A(x € Hf[I]),"NP;", from "Neu-hypo"
= (x € Nf[I]),"NP,", from NP,",
= (x € Hf[I]),"NPs", from "NP;",
=>x € (X{[I1© H[I]),"NP,", from "NP5",
= (x eNfID) Ax € (XEI1© HE[I]), "NPs", from "NP,&NP,",
=x € (N n (X © HEl ])), "NP,", from "NPs",
= NIIT1OHII] e NI TN (XET1© HE[I]), " NC,", from "neu-hypo"&"NPg".
Conversely, Suppose that x € (N In(xfli1e sl ])), "Neu-hypo"
> (x € Nf[ )/\(x e (X{[I11©HI ])), "NP,", from "Neu-hypo"
= x € Nf[I],"NP,", from "NP,",
=>x € (X{I1©HE[I]),"NP;", from "NP; ",
=>x €XHITA x & HE[I],"NPB,", from "NP;",
= x ¢ Hf[I],"NPs", from "NP,",
=>x €NfIIA x ¢ HE[I],"NPg", from "NP,&NPs",

=>x € (Nf[I1© H{[I]), "NP,", from "NPg",

"Neu-
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N (Nf 10 (Xt[1]1© HEl ])) c (NE[I]1© HE[I]), "NC,", from "neu-hypo & NP;".
“NHI1OHHIT=NHITn (Xf 1] © HE[1])m. From "NC,& NC,"

3 | Generalization of Neutrosophic Operations on Neutrosophic Sets of
Three

In this section, the neutrosophic family of neutrosophic sets, indexed set, neutrosophic partition, finite general
neutrosophic union, countable infinite neutrosophic union, finite general neutrosophic intersection,
countable infinite neutrosophic intersection are defined.

Definition 3.1. Let Ul-t[l] be any neutrosophic universal set, i = 1,2,3,and 1 = {1,2,3,...}. Define a

neutrosophic set by: Fyx =

HE[1]: HE[I1c U1 ), a € ﬁI, where

a

e  Fyis called a neutrosophic family of neutrosophic sets,
e 1 is called an indexing set for the family, and

o HE[I]is called an indexed set.
———
a

~——
a

Definition 3.2. Let g = {Hf [[]:a€ ﬁ} be a family of neutrosophic subsets of Hf[I ], for any i = 1,2,3,

We said that {H lt []:a € i} is a neutrosophic partition of Hl-t [1 ], if satisfies the following conditions;

a
1) HE[I] =+ @], foranyi = 1,2,3,and Va € i,
a
2) For each HE[I] and HE[1], then either HE[I]1 = HE[I Jor HF[I 1N HE[I] = @, Vi = 1,2,3,
a B a B a B
3) Hi[I1=UHI]
—
aEl

Example 3.1. Let H = {1,2,3,} be a classical set, then the neutrosophic sets of three types are given
1+11, 1+2I, 1+3],
by:H 1] ={2+1I, 2+ 21, 2+31,}
3+11, 3+2I, 3+3],

Hi[I1={2+ 11,2+ 21,2 + 31}, and HY[I] = {3 + 11,3 + 21,3 + 31}, we sce that,

——

2 3

yand HE[I 1= {1+ 11,1+ 21,1 + 31}

——
1

Px = {Hlt [[]:a€ ﬁ} = {Hlt [I11,HE[I],HE[I ]} is a neutrosophic partition of H{[I ], because

a 1 2 3

HI1=HITUHITUH ] HEI )N HE[I ) = @, HE[I 1 nHE[T] = @, and
1 2 3U 1 2 1 3
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HiIINH{[I]=0. While H{[I]={1+1,2+21,3+30}, Hill]= {2+ 1,2+ 2[,2+3I}, and

2 3 1 -
Hi[I1={3+ 11,2+ 11,3 + 2I}, then SON—{ HI11 aEH} { Hl[l HE[I]; is not a
3 a 3
neutrosophic partition of Hf[I'], because Hf[1] N H1 [[]1={2+21}+0 In addition, if
~————

1 2

1,11
Hi ={h U{h}:heH} = 2,21}, then Hi[1] = {1,11}, H[1 ] = (2,21}, and H}[I ] = (3,31}

3,31 1 hr -

x =

is a neutrosophic partition of H3[I ], also the neutrosophic

Hi[l]:a €t ={H2t[l],H2t[l],H2t[l]
N——
a 1 2 3
collection of the neutrosophic subset of H3[I] which is given by

Py = { [I] a € 11} H;[l ] ,H;[l ] ,Hzt[l ] ,Hzt[l ] ,Hzt[l] is a neutrosophic partition of Hzt[l ],

a 1 2 4 5
3
where, H§[1] = {1}, H§[1 ] = {11}, H[1 ] = {2,213}, H[I ] = {3}, and H}[I ] = {31}.
1 2 3 4- 5

Definition 3.3. Let Hl-t [[]:a €1, where 1 = {1,2,3, ..., n} be a sequence of finite neutrosophic sets. Define
———
a

the finite general neutrosophic union as follows:

n_ HEI1=HIITUHEHITUHIITU . HE[T], where @ = 1,2,3.
R ——

a€Ef 1 2 3 n

Definition 3.4. Let Hl-t [I]:a €1, where 1 = {1,2,3, ...} be a sequence of countable infinite neutrosophic
———
a

sets. Detine the countable infinite neutrosophic union as follows:

US_ HfI]=HIIJUHHITUHIHITU . HE[I] U ..., where i = 1,2,3.

| —
a€Ef 1 2 3 n

Definition 3.5. Let {Hlt [[]:a€ ﬁ},i = 1,2,3 be a neutrosophic family of indexed sets. Define arbitrary

a

neutrosophic union as follows: U Hl-t [I]= {x: Ja efisuchthatx € Hl-t [17¢.

a€el a

Theorem 3.1. Let {Hlt [ ]} ,i = 1,2,3 be a neutrosophic family of indexed sets of three types, and Nf[I ] be

————
a€l

neutrosophic sets of three types. If HE[I] € NF[I ],V a € §, then UHf[I] € Nf[1].

a€i a€i

Proof. Consider Hf[I] € Nf[I],V a € 1. Suppose that x € U HE[I'], "neu-hypo"

a€El a€El

= J a € isuchthatx € Hl-t [I], forany i = 1,2,3, "NP,", from "Neu-hypo"
= Ja € isuchthatx € Nl-t [1], foranyi = 1,2,3,"NP,", from "NP;&NP",
= x € N}[I], foranyi = 1,2,3, "NP5", from "NP,",

= UHI] c NI, forany i = 1,2,3, "NC", from "NP;"m.

a €l
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Definition 3.6. Let Hl-t [I]:a €1, where i = {1,2,3, ..., n} be a sequence of finite neutrosophic sets. Define
a

the finite general neutrosophic intersection as follows:

" HHI1=HIIInHEI 1N HII] O . HE[T ], where @ = 1,2,3.
a€El 1 2 3 n

Definition 3.7. Let Hit [I]:a €1, where I = {1,2,3, ...} be a sequence of countable infinite neutrosophic
N——
a

sets. Define the countable infinite neutrosophic intersection as follows:

N HfI ) =HII)nHEIInHE[I ] n L HE[T] N ..., where @ = 1,2,3.
N’
a€il 1 2 3 n

Definition 3.8. Let {Hlt [l]:ax€ ﬁ},i = 1,2,3 be a neutrosophic family of indexed sets. Define arbitrary
———

a

~——

neutrosophic intersection as follows: NHE[I] = {x: x € H[I],VaE€Efi
———
a

a el

Theorem 3.2. Let {Hlt [ ]} ,i = 1,2,3 be a neutrosophic family of indexed sets of three types, and Nf[I ] be
~———

a€f
neutrosophic sets of three types. If NF[I] € HE[I],V a € i, then
———
a€t

NfITcNHHI],Va€ei.
act

Proof. Suppose that Nf[I] € HE[I],V a € i, and assume that x € Nf[I], "neu-hypo"
a€f

> xE Hit [[]Va €l forany,i =1,2,3,"NP;", from "Neu-hypo"

>x€HHIAx€HHIIAN .Ax€EHEIIA ...,Va €l forany,i= 1,23, "NP,", from "NP,",
1 2 n
=>x €ENH!I],Ya€i.forany,i =123, "NP;", from "NP,",

=
ael

=> Ni[I]cNH[I],Yac€ti.forany,i= 123, "NC", from NP;m.

~——

aEl

Theorem 3.3. Let {Hlt [1 ]} ,i = 1,2,3 be a neutrosophic family of indexed sets of three types, then
——

a€el

(u Hf[]]) = NH}[I], and

aEl

——

aeEl

Cc
—_———
(ﬂ HET ) = UH}[I],V a € i. Where the components of complements are taken in UtI].
——
a€l

c
—_—

Proof (1). Assume that h € <U Hl-t [1 ]), "neu-hypo",

—_—
aEl
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———

QEl

>he|UHI]O (u HE[I ]) , "NP,", from "neu-hypo",

——

aEl

>heUl[I]nh¢ (u HEI ]), "NP,", from "NP,",

~—
acEl

>he¢ <u HEI ]), "NP;", from "NP,",
=> he¢HI],Va€i,"NP,", from "NP;",

~—
acEl

/—fﬁ
= heHI],Vaei "NP;", from "NP,",
a€l

Cc
—_——

= heNHI],VYaei,"NP", from "NP5",
a€l

c

~——— ] ~———

a€el a€el

c
t t " n " "
=>|UH;[I] ) e nNH;[I],"NC;", from "NP;", conversely,

c
—_——

Suppose that h € N HE[I'], "neu-hypo",
a€f

Cc
—_——

= heE Hl-t [[],V a€i,"NP,", from "neu-hypo",
—
aEl
= h¢ HiH[I],Va€i "NP,", from "NP,",

—
aEln

= h@¢UH![I],Va€i, "NP;", from "NP,",
act

Cc
—_——

= heUH[[I],Vacei "NP,", from "NP;",
h,—u/
aEl
Cc Cc

= NHI] c UH!I], "NC,", from "NP,", hence

a€el a€l

c

~—_——— ]

aef a€el

f_L
UHIT | = NHE[I]m, from "NC;&"NC,".
(2). By the same way.

Theorem 3.3. Let XHit[I ]},i =1,2,3 and{Nit[l ]},i = 1,2,3 be a neutrosophic family of indexed sets of

a€d BEj
three types, then
(U H{[I ]) N <U NI ]> = U(a,p)eixj <Hit[1] N NI ]), and
N—— N—— N—— N——
a€il BEj a€t BEJ
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(ﬂ Hf[l]) U (ﬂ NI ]> = ﬂ (H{[l] UNI ])
Taei B (aB)eix]

a€el BEj

Proof (1). Assume that h € (u HEI ]) N (u N{[I ]), "neu-hypo",

o€l BEj

>he (U HE[I ]) Ahe <U N[ ]> , "NP;", from "neu-hypo",

o€l BEj

= (3 a € isuchthath € H{[I]) A (3B € jsuchthath € N{[I]), foranyi = 1,2,3, "NP,", from "NP,",
= (3 (o, B) €  x j such thath € H[I] ANf[I]), for any i = 1,2,3, "NP;", from "NP,",
= (3 (o, B) € 1 X f such thath € (Hf[I] n N{[I ])), for any i = 1,2,3, "NP,", from "NP;",

= (h € Upyeixj(H{[11 N N{[11)), for any i = 1,2,3, "NP,", from "NP;",

= (u HE[I ]) N (u NI ]) C Upeixi(HITTNN{[I1), "NC,", from "NP,", conversely,
—— ——

o€l BEj

| Sy— N———
o€l Bej

Suppose that h € U g p)eixj <H§[I 1n Nit[l ]), "neu-hypo",

= (a (a,B) € i X jsuch that h € (Hf[1]1n Nt ])), Joranyi = 1,2,3, "NP,", from "nen-hypo",
= (3 (a,p) € i x jsuchthath € Hf[I]ANF[I]), forany i = 1,2,3, "NP,", from "NP,",

= (3a €isuchthath € Hf[I]) A (3B € jsuchthath € Nf[I]), for any i =123, "NP;", from
"NPZH'

~—_—— ]\ —-

i Bej

ael

=>hE€ <U HEI ) AhE (u NI ]) , "NP,", from "NP5",

> he <U HEI ) n <U NI ]>, "NPs", from "NP,",

~——— \ =

i BEj

aEl

= U(gpeixj (Hf [I]1n NI ]) c (u HE[I ]> n <u NI ]), "NGC,", from "NPs", therefore

a€i BEj acEi BEj
<U HfU]) N (U Nit[l]) = U(ap)eixj (Hit[l] NN ]) m.
act BEj act BEj
(2). By the same arguments.
4 | Neutrosophic Cartesian Product on Three Types of Neutrosophic
Sets and Their Properties
In this section, the neutrosophic family of neutrosophic sets, indexed set, neutrosophic partition, finite general

neutrosophic union, countable infinite neutrosophic union, finite general neutrosophic intersection,
countable infinite neutrosophic intersection are defined.
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Definition 4.1. Let Hf[I ] and Nf[I ] be two neutrosophic sets of three types, for any i = 1,2,3. Define the
neutrosophic order pair for two neutrosophic elements h € HE[I'], n € N}[I] as following: (h,n) =
(hy+ hyl, ny + nyl), for some hy, hy € H, ny, n, € N and an indeterminacy [

= {{hy, haD}, (s, Ry}, (o)),

The neutrosophic order pair (h, 1) is a neutrosophic set of three types which related to HF[I'] and N/ [I']
respectively.

Definition 4.2. Let Hf[I] and N/[I] be two neutrosophic sets of three types, for any i = 1,2,3. The
neutrosophic cartesian product denoted by HE[I'] X NF[I ], and defined by:

HE[I1x Nf[I]1={(h,n):h € Hf[I]1An € N{[I1}

:{<h,n>:3h1, thH /\3n1, anN,hZ h1+ hz[,n: n1+ nzl}, where I is an
indeterminacy.

Theorem 4.1. Let HE[I ] and N [I ] be two neutrosophic sets of three types, for any i = 1,2,3, and let (h, )
and (h',n’) be two neutrosophic order pairs belonging to HF[I'] X Nf[I]. Then, (h,n) = (h,n') & h =
h"An=n"& (hy=hi A hy,= hy))A(n; = n] A n, = njy).

Proof. Suppose that (h; = hf A hy, = h))A(ny=ny A ny,=ny)>h=h"An=n,
NOW, (h, n) = (hl + hz], nq + nzl),

= {(hy, a3, {Cha, ho3, (a3},

= {tht, R} {{hL, bl (ng, na1}}),
= (h',n'). Conversely,
Assume that (h,n) = (h',n') = (hy + hyl, ny + nyI) = (h] + hyl, n] + n3l)
= {{ hy, hyl}, {{ hy, hyI}, {ny, nzl}}} = {{ hi, hal}, {{ hi, hyl}, {n}, nél}}}
¢ {hy, ot} € {{hy, haD} {{hy, Bl {ny, a3}
t {hy, hol} € {{h, R {{hY, BT, (ni, ny13})
“A{ hy, hol} = {hy, hal}V {hy, hol} =, {{ hy, hol} {ns, nél}}
Case 1. If { hy, hyl} = { Ay, Ko} = {{ by, hol},{ny, n,13} = {{ K}, R513,{n}, ny1}}
= {hy, hol} = {hy, hal} A{ny, npl} = {ng, nyl}
= (hy=hi AN hy = h)A(ny = ny A n, = ny)
>h=hAn=n'
Case 2. If { hy, hyI} = {{ b, Ry1},{ny, ny1}} = {{ hy, hoI},{ny, ny13} = { hY, RYID.
= { hy, hal} = { hy, haI} A {ny, nal} = { hy, hol}
“{hy, hpl} ={hy, hl} = (hy = hy A hy = h3)
wA{ng, nal} ={hy, hal} = (ny = hy A ny = hy)

= (ny = hy A ny= hy)

=>(ng=mn Any=ny)
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“(hy=hi ANhy,= h)A(ny=n; An,=n)) =h=h"An=n'nm.
Example 4.1. Let H = {a,b} and N = {d} be two classical sets, then neutrosophic set of type-1 is given

by: HE[I'] = {Z I Z;' C;)—:_l;f]'}, and Nf[I ] = {d + dI}, then the neutrosophic cartesian product is given

by:
HiI1x Nf[I]={{a+al,d+dI),{a+bl,d+dI),{b+al,d+dIl),{(b+bld+dl)}, and
NIl x HE Il ={{d +dl,a+ al),{d + dl,a+ bl),{d +dI,b+ al),{d + dI,b + bl)}.
Note that. HE[I] x Nf[I] # N[I] x HE[I], and
Observation. It is clear that from the definition and example the following properties
o HI[I1XNHIT# NHI] X HE[I], for any i = 1,2,3,
o YH{[I]XNI[I]D = YHI[I]D x PpIN{TD,
o HiIlx@ill]=0;l]
Theorem 4.2. Let HE[1], N [I], and M{[1 ] be three neutrosophic sets of three types, where i = 1,2,3, then;
Lo H{[ITx (NFIITaMETD) = (H{[TTx NEUD 0 (HE T x ME[D,
2. H{ITx (NJuMETD = (H{ ] x N{ D) v (Hf[1] x M{[1]), and
3. H{ITx (NflI1© M[I]) = (HE[T]x NE[D) © (HEL ] x METTD),
Proof (1). Suppose that (h, n) € (Hf [1]x (NE[I] 0 ME[T ])), "neu-hypo”
& h e Hf[I]An € (Nf[I1nME[T]), "NP," from "neu-hypo"
& h e Hf[I]A(n€eNI1An € M[I]), "NP," from "NP,"
& (heHf[I1AR€eHf[I])A(n € NIl AneMEI]), "NP;" from "NP,"
& ((heHHITAR € HEIT) An € NE[IT) An € ME[1],"NP," from "NPy"
o (heH{I1A(ne NI AR eHE ])) An € ME{I ], "NPg" from "NP,"
= (h e HI[I1A (A h e HEI ])) An € ME[I], "NPg" from "NP;"
& (he HiI1An e NE[IT)(n € Nf[I1An € ME[T])
e heHHITA(neNfI]An € MET])m.
5 | Conclusions

In this paper, the previous work on neutrosophic set theory is extended. the relations between types of
operation in the neutrosophic set theory are discussed with examples. In addition, the operations of union
and intersection on neutrosophic set theory are generalized. Finally, the cartesian products and their properties
are investigated.

Acknowledgments

The author is grateful to the editorial and reviewers, as well as the correspondent author, who offered
assistance in the form of advice, assessment, and checking during the study period.



On the Generalization of Neutrosophic Set Operations: Testing Proofs by Examples 82

Funding

This research did not receive any external funding.
Conflicts of Interest

The author declate that there is no conflict of interest in the research.
Ethical Approval

This article does not contain any studies with human participants or animals performed by any of the authors.
Data Availability

There was no data used in the inquiry that was as stated in the article.

References

[11  Al-Odhari, A. M. (2023). A Review Study on Some Properties of The Structure of Neutrosophic Ring. Neutrosophic Sets
and Systems, 54, 139-156. doi:DOI:10.5281/zenodo.7817736

[2] Al-Odhari, A. M. (2023). Some Algebraic Structure of Neutrosophic Matrices. Prospects for Applied Mathematics and data
Analysis (PAMDA), 01(02), 37-44. doi:https://doi.org/10.54216/PAMDA.010204

[3] Al-Odhari, A. M. (2024). Axiomatic of Neutrosophic Groups. Sana'a University Journal of Applied Sciences and
Technology, 2(2), 205-214. doi:https://doi.org/10.59628 /jast.v2i2.793

[4] Al-Odhari, A. M. (2024). Basic Introduction of Neutrosophic Set Theory. to appear .

[5] Al-Odhari, A. M. (2024). Characteristics Neutrosophic Subgroups of Axiomatic Neutrosophic Groups. Neutrosophic
Optimization and Intelligent Systems, 3, 32-40. doi:10.61356/j.00is.2024.3265

[6] Al-Odhari, A. M. (2024). Some Aspects of Neutrosophic Set Theory. To apear .

[[1 Al-Odhari, A. M. (2024). The Computations of Algebraic Structure of Neutrosophic Determinants. Sana'a University
Journal of Applied Sciences and Technology, 2(1), 41-52. doi:10.59628 /jast.v2i1.691

[8] PINTER, C. C. (2014). A Book of SET THEORY. Mineola, New York: DOVER PUBLICATIONS, INC. Retrieved
from www.doverpublications.com

[9]  Smarandache, F. (2005). Neutrosophic Set, A Generalization of The Intuitionistic Fuzzy Sets. Inter. J. Pure Appl. Math, 24,
287-297.

[10] Smarandache, F. (2007). A Unifying Field in Logics: Neutrosophic Logic. Neutrosophy, Neutrosophic Set, Neutrosophic
Probability and Statistics.

[11] Smarandache, F. (2015). Symbolic Neutrosophic Theory. Bruxelles, Belgium: EuropaNova asbl. Retrieved from
https://fs.unm.edu/SymbolicNeutrosophicTheoty.pdf

[12] Weiss, W. A. (2008). AN INTRODUCTION TO SET THEORY. university of Tornoto. Retrieved from
https://www.math.toronto.edu/weiss/set_theory.pdf

Disclaimer/Publisher’s Note: The perspectives, opinions, and data shared in all publications ate the sole
responsibility of the individual authors and contributors, and do not necessarily reflect the views of Sciences
Force or the editorial team. Sciences Force and the editorial team disclaim any liability for potential harm to
individuals or property resulting from the ideas, methods, instructions, or products referenced in the content.



