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Abstract

In a way, the notion of neutrosophic multigroup is an application of neutrosophic multisets to the theory of group.
The concept of neutrosophic multigroup is an algebraic structure of neutrosophic multiset that generalizes both the
theories of classical group and neutrosophic group. Neutrosophic multigroup constitutes an application of
neutrosophic multiset to the elementary theory of classical group. In this paper, we propose the concept of
homomorphism on neutrosophic multigroup. We define homomorphism kerlf, automorphism, homomorphic image
and homomorphic preimage of neutrosophic multigroup, respectively. Some homomorphic properties of
neutrosophic multigroup are explicated. Some homomorphic properties of neutrosophic multigroup are also
discussed. This new concept of homomorphism as a bridge among set theory, fuzzy set theory, neutrosophic multiset
theory and group theory and also shows the effect of neutrosophic multisets on a group structure. We finally derive
the basic properties of neutrosophic multigroup homomorphism and give its applications to group theory.

Keywords: Neutrosophic multiset; Neutrosophic multi group; neutrosophic multigroup homomorphism.s

1.Introduction

Zadeh [1] put forward the theory of fuzzy sets in 1965, which is an effective method to deal with fuzzy information,
but only limited to the truth-membership function. In actual decision-making, because of the fuzziness of people’s
thinking and the complexity of objective things, it is difficult for decision-makers to evaluate only through truth-
membership function. Based on fuzzy set theory, Atanassov [2] proposed the intuitionistic fuzzy set which added a
non-membership function. The intuitionistic fuzzy set is composed of the membership (or called truth-membership)
U4 (x) and non-membership (or called falsity-membership) w4 (x) and satisfies the conditions u 4 (x), w4 (x) €
[0,1] and 0 < py(x) + w,(x) < 1. However, intuitionistic fuzzy sets can merely deal with incomplete
information, but cannot do anything for the indeterminate information and inconsistent information. The
indeterminacy (or called Hesitation degree) is 1 — u_4(x) — w.4(x) which is only given by default and cannot be
solely expressed in intuitionistic fuzzy sets. With respect to this situation, Smarandache [3] developed the neutrosophic
set which consists of the truth-membership u4(x), falsity-membership «w,(x), and indeterminacy-
membership v 4 (x), and the three variables are independent completely. Neutrosophic set is a generalization of fuzzy
set and intuitionistic fuzzy set. Now there are many research achievements about neutrosophic sets. Compared to other
tools to model fuzzy, inconsistent and uncertain information, the neutrosophic set is more flexible and accurate, which
is based on preference order. The concept of neutrosophic set and logic came into being due to neutrosophy, where
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each proposition is approximated to have the percentage of truth in a subset p, the percentage of indeterminacy in a
subset v, and the percentage of falsity in a subset w. Neutrosophic sets are the generalization to all other traditional
theories of logics. Modern set theory formulated (or invented) by a German mathematician George Cantor (1845-
1918) is fundamental and indispensable for the whole of mathematics. In classical set theory, a set is a well-defined
collection of distinct objects. If repeated occurrences of any object are allowed in a set, then the mathematical structure
is called a multiset. Thus, a multiset differs from a set in the sense that each element has a multiplicity. Sing et al.
presented [4] an overview of the applications of multisets, Syropoulos introduced [5] the mathematics of multisets.
Wildberger presented [6] a new look at multisets. Then Yager [7] applied the idea of multiset, which is an extension
of a set with repeated elements in a collection, to propose fuzzy multiset. That is, fuzzy multiset allows repetition of
membership degrees of elements in multiset framework. Therefore, on the basis of fuzzy set theory, Sebastian and
Ramakrishnan [8] introduced Multi-Fuzzy Sets, Shinoj and John [9] initiated intuitionistic fuzzy multisets. Recently,
the above theories have developed in many directions and found its applications in a wide variety of fields, including
algebraic structures. For example, on fuzzy sets [10-12], Shinoj et al. [13] studied of various algebraic structures of
fuzzy multisets, Egejwa [14] introduced some group theoretic notions in fuzzy multigroup context, on fuzzy multi sets
[15-18], Adamu [19] defined homomorphic intuitionistic fuzzy multigroups homomorphism its investigates some
properties, on intuitionistic fuzzy sets [20—-23], on intuitionistic fuzzy multi sets [24] are some selected works.

Fuzzy multiset, intuitionistic fuzzy multi sets and neutrosophic multiset are also presented since three exist the multi
occurring information taken in a different time interval which allows repeated or same membership value more than
onetime[7,9, 25, 26]. Later, for the first time, Smarandache [27] defined neutrosophic set where one or more elements
are repeated with the same neutrosophic components, or with different neutrosophic components. An element of a
neutrosophic multiset may possess more-than-one truth-membership function in [0,1], indeterminacy membership
function in [0,1] and falsity-membership function in [0,1]. In a neutrosophic multiset, the membership degrees of an
element may change during the time and the membership degrees accommodates more fuzzy and vague information
than the fuzzy multiset and intuitionistic fuzzy multiset. Neutrosophic multisets theory has been extensively studied
and applied in real-life problems [28-33,37-44].

The concept of neutrosophic multigroups was defined in [34] as an algebraic structure of neutrosophic multisets that
generalizes fuzzy and classical groups. In fact, since neutrosophic multiset is a generalization of intuitionustic fuzzy
set, it then follows that neutrosphic multigroup is an extension of fuzzy group. The concept of neutrosophic multigroup
constitutes an application of intuitionustic fuzzy multisets to the notion of group. Neutrosophic multigroups and fuzzy
groups are different generalizations of classical groups. The main theme of this article is to present the study of
neutrosophic multigroup homomorphism as a powerful extension of the existing classical theories, such as
neutrosophic sets and neutrosophic multigroup. The aspiration to form a sketch of this unique technique of a
neutrosophic multiset in the study of neutrosophic multiring theory served as the main motivation to propose and
develop the theory of neutrosophic multirings. Another keynote of this paper is to define the neutrosophic multigroup
homomorphism and examine basic properties of neutrosophic multigroup homomorphism similar to classical
homomorphism. Moreover, we extend this idea to prove neutrosophic multigroup isomorphism between these specific
neutrosophic multisubgroup. This concept will bring a new opportunity in research and development of neutrosophic
multiset theory.

The outlines are presented as follows: Section 2 presents some foundational notions relevant to the study, whereas the
main results are reported in Section 3. In Section 4, we make some concluding remarks and suggestions for future
work.

2. Preliminary

In this section, we review some definitions and results for the sake of completeness and reference. Then, some essential
concepts that are useful for discussions in the next sections are explained.

Definition 2.1 [1] Let E be a universe. A neutrosophic sets A over E is defined as:

A = {(x, (ha(x), v (x), w4 (x))): x € E} (1)

where u 4 (x), v4(x) and w4 (x) are called truth-membership function, indeterminacy-membership function and
falsity- membership function, respectively. They are respectively defined by

Doi : https://doi.org/10.54216/1INS.170203

111
Received: June 10, 2021 Accepted: December 09, 2021


https://doi.org/10.54216/IJNS.170203

International Journal of Neutrosophic Science (IINS) 170/ 17, No. 2, PP. 110-126, 2021

UqE —>]70’1+[ y U E —>]70’1+[ W E —>]70’1+[

suchthat O < (%) + v () + wy(x) < 3*.

Definition 2.2 [36] Let E be a universe. A single valued neutrosophic set (SVN-set) over E is a neutrosophic set over
E, but the truth-membership function, indeterminacy-membership function and falsity-membership function are
respectively defined by

#ﬂ:E - [011] ,/qu:E - [011] lwﬂ:E - [0!1]
suchthat 0 < p4(x) + v4(x) + wy(x) < 3.

Definition 2.3 [26] Let E be a universe. A neutrosophic multiset set (Nms) A on E can be defined as follows:

A = {{x (1@, 12 @), @) (A, 3@, o 05 @),

(wc}l(x),wjl(x), ...,wfl(x))):x € E} (2)
where,
ply (), u% (%), ..., 1y (2): E - [0,1],
v (%), v5 (%), .., vh(x): E - [0,1],
and
wh(x), w?(x), .., wh(x):E - [0,1]
such that

0 < sup p'y(x) + sup vl (x) + sup wi(x) <3
(i=12,..,p) and

(,u},l (x), %4 (%), ..., ,ufq(x)) , (v}l (), v%(x), ..., vz(x)) and (wjl (), w2(x), ..., wz(x))

are the truth-membership sequence, indeterminacy-membership sequence and falsity-membership sequence of the
element x, respectively. Also, p is called the dimension (cardinality) of Nms <A, denoted d(A). We arrange the truth-
membership sequence in decreasing order but the corresponding indeterminacy-membership and falsity-membership
sequence may not be in decreasing or increasing order.

Def;nition 2.4 [34] Let X be a classical group A € NMS(X). Then, A is called a neutrosophic multi groupoid over
Xi
ue(xy) 2 g () Apg(y),
v (xy) < v§(x) vV vi(y),
w(xy) < wi(x) vV wg(y),
forall x,y € X andi = 1,2, ...,p.
A is called a neutrosophic multi groupoid over X if the neutrosophic multi groupoid satisfies
pe(x™) = pg(x),
vi(x™h) < vi (),
wi(x™) < wgx),

forallx e X andi =1,2,..,p.
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Definition 2.5 [33] Let Y be a subgroup of X, B € NM(Y), B € Aand A € NM(X). If B € NM(Y), then is called a
neutrosophic multi subgroup of A over X and denoted by B < A.

Definition 2.6 [35] Let X and Y groups and f: X’ — Y be a homomorphism. Suppose A and B are fuzzy multigroups
of X and Y, respectively. Then, f induces a homomorphism from A to B which satisfies (‘count membership’ of
A(CMA))

L. CM4(f Y (ga92)) = CM4(f " () ACM4(fH (y2)) VY1, 42 €Y

2. CMp(f(x1205)) = CM3(f (1)) A CMp(f (x,)) ¥V 24, %, € X.

Definition 2.7 [35] Let f: X — Y be a homomorphism of groups. Suppose that A and B are fuzzy multigroups of X
and Y, respectively. Then, A homomorphic to B. The kernel of the homomorphism from A to B is defined by

kerf ={x € X:CM 4(x) = CMz(e'),f(e) =e'} 3

where e and e’ are the identities of X and Y, respectively.

3. Neutrosophic Multigroup Homomorphism

In this section our main focus is to propose the concepts of neutrosophic multigroup homomorphism and to investigate
various fundamental algebraic aspects of these notions.

Definition 3.1 Let A = {<x (B4 G 1 @), e k() ), (02 @), 5 (), s 0 () )

(w}l(x),wjl(x), ...,wfl(x))) ‘X € X},

{1l (), vi(x), wh(x) € [0,1]}, (i =1,2,...,p) be any neutrosophic multisets onX. Then, extending the
function fi X -9, the _neutrosophic multisets on X is made to correspond to neutrosophic multisets f(A) =
{5 (@), v} ) (@), wf 4y ()} of Y may be the following ways

Vipa@):x € fH(y)}, i fTHy) # 0
0,

1 _
Fren (%) = { otherwise

Viph):x e fH ()}, i fTHy) # 0
0,

2 _
Fren (%) = { otherwise

p _ (v @x ey} iffNy) =0
Hre (y) = { O,ﬂ otherwise
ohonle) = [N ARSI, ) 20

0, otherwise
2 _(AMog):xefTN(y)), i fTN ) %0
Y (%) { 0, otherwise

Mug@):xef ()}, iff () #0
0,

vl = {
F A () otherwise
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Wl (y) = {/\ {wite):x e f~H(y)}, iffTHy)#0

0, otherwise
2 _(MwiG):ix e TN ()}, if fTN(y) # 0
W (%) { 0, otherwise

Mwh@):z e f (), iff () =0
0

w? = {
FeA) (%) , otherwise

Definition 3.2 Let X be a group and A € NMG(X). Then there exists a natural homomorphism f: X — X /A
defined by

fx)=2A VzxeLX. 4
Proof: Let f: X — X' /A be a mapping defined by f(x) = xA forall x € X. We show that f is homomorphism i.e.
flxy) = fx)f(y)

forall x € X.
(xy)A = (xA) (yA)
for all x,4 € X. Since A is N M -group of group X, therefore we have
o (m™rxm) = ply(x)
vy (mtem) = v (x)
wh(m ™t aem) = wj(x)
vV x € A and m € X or equivalently,
o (xy) = ply(yx)
vy (ry) = vj(yx)
wy(xy) = wh(yx)
forall x,¢4 € X, also
(@ AYm) = (e yimy Ve () W e o))
= (ufﬂ(x‘lm),vjl(x‘lm),wjl(x‘lm)) vm e X
(% A = (1l 0y VW tmy Wy )
= (uiy™m), vly(ytm), wh(yim)) vm e X

@y AN = (Uay )y ¥ oy )y W g ) ()

(Ha(Ceg)™om), vl (o) ~Hm), wiy (o) Pm)) vm € X

now

(x Ay Am) = ( / [1a0) A @), \ [ria) v i),

M=138 M=138
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M=138

= ( \/ [t () A pya (8], /\ [via () Vvl (8)],

M=1"38 M=138

Mm=r3s

we claim that

pia (G m) = \[ [ Aulay™9)]

M=r3s

vh(Gprm) = |\ [rhee) v ek s

M=138

wiGym) = |\ [whe ) vk o)

M=138

Now
pa((xg)'m) = ply(ytx"'m)
= Waly )

wa(y @ rsy™)

pa(x 7 trsy™)
pa(x™ ) Al (sy™)
pax ) Apl(yls);vm = rs € X

v

thus

pia(Gew)m) = \[ [ Alay71 )]

M=r238

similarly we can show that
vi(ley)m) = vhi(y txim)

= valyTtxTire)

va(y (T rsy™)

vh(x rsyh)

IA

vhx ) veksy™)

vh(x ) Vol(yts);ym=rs€X

thus
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vl tmy = |\ [her) v ek s)

M=138

wh((ey)tm) = whly tx"tm)

= whly 'z rs)

wi(y ™ (x  rsy™)

wh(x trsy™)

IA

wy () Vg (sy™)

whx ) V(g ls);yvm =rs € X

thus

wiGym) = [\ [wh ) vk o)

thus
(xy)A = (xA)(yA); VmeX
= (xy)A = (xA)(yA)
= flxy) = f)f(y).

hence f is neutrosophic homomorphism.

Theorem 3.3 Let A = {(x, (uiq(x),yfq(x), ...,uf;l(x)) , (v}l(x),/trj(x), ...,vfl(x))

(w}l(x),wjl(x), ...,wfl(x))) 1x € X},

such that uly(x) = u(e), v (x) = v (e), wi(x) = wi(e) be NMG of group X and B be a N'MS of group X
and f: ¢ = X /A (or f(A) = {(4Y), (vL), (w)} be natural homomorphism defined by f(x) = xA Vx € X,
then

fY(f(B) =A-B. (5)

Proof Letx € X be any element, then

Ao { MZ[M;@) Nl (2], Az[v,é )V va(a], /\ [wh() v wi(@)]
(0,0,1) otherwise
_{ \V el N\ devee] N\ wbeveie)]
~ )a=xyleA z=xy " 1€A z=xy 1A
(0,0,1) otherwise
_{ \ @ rdesd] )\ @ veiesd) [\ i) vehey™)
~ )z=xyleA z=xy " 1eA z=xy 1€A
(0,0,1) otherwise
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also

) { b k@), [\ @ veh@] [\ b vwie]
- z=xy 1eA z=xy " 1EA z=xy 1EA
(0,0,1) otherwise
) { b )], N\ ) N Z10)
- z=xy 1EA z=xy " 1EA z=xy 1eA
(0,0,1) otherwise

{ @), N ] N\ lwiw)

= y=3"1x€B y=z"1x€B y=z"1x€B
(0,0,1) otherwise

{ [ Cao) Y A W 2 C ) A AN (P ER0)

= y=z3"1x€B y=3"1x€B y=3"1x€B
(0,0,1) otherwise

@) = ((“;‘1(/‘(73))(’5)) ’ (”fi‘l(f(?s))(x)) ’ (wj‘i'l(f(B))(x)>>

W(B)f(x) ”f(B)f(x)) (wfé(B)f(x)»

fF@)=f(y) fx)=f(y) f)=f(y)

{ )l N\ el N\ (e
(0,0,1) otherwise

{ V wl N\ el )\ e
xy €A xy 1eA xy €A
(O 0,1) otherwise
{ Wl N\ el )\ e
y=z"1x€B y=z"1x€B y=z"1x€B
(0,0,1) otherwise, where 3z =uxy !
_ { Vel A kel N\ e
- z-1x€B z-1x€B z-1x€B
(01011) Otherwise,

Thus f~1(f(B))(x) = (A °B)(x), ¥V x € X.Hence f~1(f(B)) = Ao B.
Proposition 3.4 Let A, B € NMG(X) and A be natural neutrosphic multisubgroup of B. Let Y be agroup and f a

homomorphism from X into Y. Then f(A)

= {(k), (va), (ws)}.

f(®)

Proof f(A),f(B) € N¥MG(Y) and f(A) S f(B). Now

Doi :

(pen)yr™) = V{(17)(2): 3 € X, (7)) (@) = 2y ™" }
> v {(u}(ﬂ))(wtru'l):u,v € X, (u}(cﬂ))(u) =z, (u}(cﬂ))(v) =y}
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v

(vf )y =

<

IN

(Wi ) eyx™)

IA

IA

V{7 0) @) A () (@) w0 € X (1) () = 2, (M) ) (@) = ¢}

V(W@ @)v e X, () (0) =4})
AV {(1p ) () € X, (up) () = 2})

(e )) @) A (1)) ()

A {(v}(ﬂ))(z): zZ€EX, (vfi(ﬂ))(z) =xyxt}
M (i) @10 € X, () 0) = 3. (wf) (@) = )
M(wf ) @) V (Vi) @) w, v € X, (070 ) () =z, (v7) () = 4}

(A {(vf@)@):v € X, (vm)) =4})
V (M(vfn) )i € X, (vf ) () = x})

() @) V (vfe) ()
M(wfa)(@):5 € X, (wig)(z) = xyx )

M(wfg) v ™):u,v € X, (wi ) () =z, (wi) @) = ¢}

M(wi) @) V (wrp) (@), v € X, (wi) W) = ., (wr) (@) = 4}

(M(wrm)@)iv € X, (wig) (@) =4})
V(A {(wf)@):iu € X, (whp) W) = z})

(W) W) V (wha) )

V x,4 € Y. Hence f(A) is a normal neutrosophic multisubgroup of f(B).

Theorem 3.5 Let Y be a group. Let A, B € NMG(Y) and A be a normal neutrqsophic multisgbgroup of B. Let f
be a homomorphism from X into Y. Then f~(A) = {((0™)}a)) (v ™D5ny), ((w0™5(4y)} is a normal

neutrosophic multisubgroup of £~*(B) = {((u™)5)), (v ™Dim), ((w ™5 m)}-
Proof Clearly, f~1(A), f~1(B) € NMG(X). it follows easily that f~1(A) € f~1(B). Now

(D) @gr™ = FA) (1) xyx™)

£ () ) () ) (1)) ™)
FA (1f ) ) A f (B (1)) ()
((.U_l),if(cﬂ))(y)) A ((ﬂ_l);(B))(x)

v

(™) yr™ = f(A) () yr™)
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= (™)@ V(@ Dia)®)

F ) ((wfen) @yz™)

= A ((wf )@ (wfen) @) (w)en) @)
< FA (W) @)V (B (wf)®)

= ((w ™)@V ((w™)ig) @)

((W_l)if(dq))(xy)x_l)

Y x,4 € X.Hence f~1(A) is a normal neutrosophic multisubgroup of f~1(B).
Definition 3.6 Let X and Y be groups and A € NMG(X) and B € NMG(Y).

A homomorphism f = {(u}), (v}), (w})} of X onto Y is called a weak neutrosophic homomorphism of A into B if

f(A) € B. If f is aweak neutrosophic homomorphism of A into B then we say that A is a weakly neutrosophic
homomorphic to B and we write A ~ B.

An isomorphism f = {(u}), (vf), (wf)} of X onto Y is called a weak neutrosophic isomorphism of A into B if

f(A) € B. If f is a weak neutrosophic isomorphism of A into B then we say that A is a weakly neutrosophic
isomorphism to B and we write A =~ B.

A homomorphism f = {(u}), (v}), (w})} of X onto Y is called a neutrosophic homomorphism of A into B if

f(A) = B. If fisaneutrosophic homomorphism of A into B then we say that A is a neutrosophic homomorphic to
B and we write A ~ B.

An isomorphism f = {(uk), (v}), (wf)} of X onto Y is called a neutrosophic isomorphism of A into B if f(A) =
B. If f is a neutrosophic isomorphism of A into B then we say that A is a neutrosophic isomorphism to B and we
write A = B.

Example 3.7 Let X = {i,—i, 1,—1} and Y = {1,—1} be groups. Then, there exists a homomorphism f be a
homomorphism from X into Y defined by f(x) = x? Vx € X. Assume

A= i (0.6,04,..,0.8),(0.6,0.7,..,0.8),(0.3,0.5, ...,0.8)),
(—i,(0.1,0.4, ...,0.5), (0.2,0.2, ...,0.7),(0.1,0.3, ...,0.9))
(1,(0.4,0.5, ...,0.6), (0.1,0.1, ...,0.5), (0.2,0.5, ...,0.6))
(-1,(0.1,0.3, ...,0.7),(0.3,0.3, ...,0.9),(0.2,0.4, ...,0.8))}
and
B = {(1,(0.4,0.5,...,0.6),(0.1,0.1, ...,0.5),(0.1,0.3, ...,0.6)),
(-1,(0.1,0.3, ...,0.7), (0.3,0.3, ...,0.9), (0.2,0.4, ...,0.8))}
are neutrosphic multigroups of X and Y, respectively. Then,
f(A) = {(1,(0.1,04,...,0.5),(0.2,0.2,...,0.7),(0.2,0.5, ...,0.9)),
(-1,(0.1,0.3, ...,0.7),(0.6,0.7, ...,0.9), (0.3,0.5, ...,0.8))}
and
(B = {,(0.1,0.3,..,0.7),(0.6,0.7,...,0.9),(0.3,0.5, ...,0.8)),

(—i,(0.1,0.3, ...,0.5), (0.3,0.3, ...,0.9), (0.2,0.4, ...,0.9))
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(1,(0.4,0.5, ...,0.6), (0.1,0.1, ...,0.5), (0.2,0.5, ...,0.6))

(-1, (0.4,0.5, ...,0.6), (0.1,0.1, ...,0.5), (0.1,0.3, ...,0.6))}
Clearly, f(A) € B, thatis A S f~1(B).

Definition 3.8 Let f: X’ = Y be a homomorphism of groups. Suppose that <4 and B are neutrosophic multigroups of
X and Y, respectively. Then, A homomorphic to B. The kernel of the homomorphism from A to B is defined by

kerf = {x € X: (i) (%) = (uh)(e"), (vi) (x) = (v3) (e, (wiy) () = (wi)(e"), f(e) = e’} (6)
where e and e’ are the identities of X and Y, respectively.
Proposition 3.9 If f: X — Y be a homomorphism and A € N MG (X). Then,
fEA™ = (F(A) 7,

) = £((Fe) ™).
Proof Lety € Y. Then we have

H;(ﬂ—l)(%) = Héaq—l)(f_l(/y»))

o (f (@)

u}(ﬂ) (%)

v “ (f (y))

m@,f ‘)

(@) (f (13‘))
(f(c/l))
wy F(A) (%)

w}(cﬂ_l)(/y')

vy € Y. Hence w(f(ﬂ))_l(y) flA™) = (f(ﬂ))_l
ii. It can be done similar to (i).

Proposition 3.10 Let X and Y be groups such that f: X’ — Y is an isomorphic mapping. If A € NMG(X) and B €
NMG(Y), respectively, then

(F1@®) " =f13™,

) = £ (F(F®)).
Proof Recall that, if f is an isomorphism, then f(x) = ¢y Vx € X, vy € Y.
Consequently, f(A) =

'uEf_l(B))_l(x)_ ( 1(8))(5\? D)

- ,u]ir—i(gg) ()
= wp(f()
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= gy ((F@)7)

= By ()

@) = ) @D

= V)

= v3(f®)

= vip (F@)7)
w(if_l (B))—l(x) = %(;tg%@@v)‘l)

= w;—1(3)(x)

., _ -1
hence, = wi(f(x)) (@) =
fHB™H. _ i .

ii. It can be done O ((f(x)) ) similar to (i).
Theorem 3.11 Let X = wfi—l(g—l)(x) be group and f: X’ -
X be an automorphism. If

A E NMG(X), then, f(A) = A ifand only if f~1(A) = A. Consequently, f(A) = f1(A).
Proof Let f(x) = x,Vx € X since f is an automorphism. Assume that f(A) = A, we have

Wy @) = ua(f(®)
= pl(x)
wo(f 1)

“}if-im) ()

i@ = vi(f®)
= vu(x)
= vu(f1@)
- ”;-l(ﬂ)(x)
implies that
wihon @) = whi(f(x)
= wix)
= wa(f7'@)
= W@,
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f1(A) = A. Conversely, let f~1(A) = A, we get

Wema (@) = ul(f(2))
= pl(x)
= ph(f@)

@ = )
= vh()
= vu(f'@)
Hence, f(A) = _ U;(‘,“)(x) A.
Wi @) = wu(f@)
= wyx)
= wi(f'(®)

= w}(ﬂ)(x).
Therefore f(A) = A & f1(A) = A.

Theorem 3.12 Let X and Y be groups and f: X — Y be an isomorphism. Then, A € NMG(X) if and only if
f(A) € NMG(Y).

Proof Assume A € NMG(X). Let x,¢ € Y, then, I f(a) = x and f(b) = ¢ since f is an isomorphism V a,b €
X. We know that

@ = (@) =\ w@

aef~1(x)

@ =vi(@)= [\ v@
acf~1(x)

wh®) =wi(f@) = [\ wi@
aef~1(x)

and

W) = (@) =\ wa®

bef~1(y)
) =vh(Hw)= N\ o

bef(y)
wh@) =wi(F @)= [\ wh®

bef~1(y)

Clearly, a € f~Y(x) # @andb € f1(y) = 0. Fora e f~ 1 (x)andb € f~1(y) = ¢ = f(b) and x = f(a).
Thus,

flab™) = f(a)f(b™") = x4
Let

c=abt>cefl(x.y™).
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Now,
py(x.y™) = i
Cef_My_l)uﬂ(c)
ply(ab™)
pla(@) Ay (5)
M;—l @ (@) /\M;—l(g) (®)
uz(f (@) Aus(f (®))
= up(Aup(y), Vx,y€yY

v

vp(e.y™h) = /\ v (c)
cef(xy™1)
v (ab™)

v @)V (b)

IA

U;—1(B)(a»)v/l)’;—1(.3)(b)
v (f(@))Vug(f (D))
= vp(x)Vug(y), Vxy€yY

wh(x.y™) = wi(0)

cefL(xy™1)

wy(ab™)

IA

wg @)V (b)

W1 @)Vt -1 5 (B)
wi(f (@))Vwi(f ()
= wi@)Vwi(y), Vx,y €Y.

Hence, f(A) € NMG(Y).
Conversely, let V a,b € X and suppose f(A) € NMG(Y). Then,

pa(ab™) = pis g (ab™)
= up(f(ab™)
= w(f@fe™)
= w(F@(F®m))
> ph(f(@) b (f(B))
= U1 (@ 15 (0)
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= ph(a)\ul(d)

va(ab™) = iy (ab™h)
= wvp(fad™)
= vp(f@f (™)
= v (f@(m)™)
< vp(f@) v v(f(0)
= V1 (@) V Vi ()

= vh@V vy )

wi(@b™) = i @b
= wi(f(ab™)
= wi(f(@f ™)
= wi(f@(r®)™)
< wh(f@) v wi(f®)
= Wi (@) Vo (B)
= wi(a)v wi(b), Va,beX
Hence, A € NMG(X).

4. Conclusions

The aim of this paper was to highlight the function between neutrosophic multisets and algebraic structures from other
a point of view. It is well known that the concept of neutrosophic multiset is well established in dealing with many
real life problems. So, the algebraic structure defined concerning them in this paper would help to approach these
problems with a different perspective. The benefit of the paper is the in order to study effectively an object with a
given algebraic structure, it is necessary to study as well the functions that preserve the given algebraic structure found
between algebraic structures and neutrosophic multisets by introducing neutrosophic multigroup homomorphism of
neutrosophic multigroup.

In this paper, we have defined the notion of neutrosophic multigroup homomorphism and some properties were
developed. We have shown that, homomorphism kerlf, automorphism, homomorphic image and homomorphic
preimage of neutrosophic multigroup. The various some fundamental operations, definitions and theorems related to
neutrosophic multigroup homomorphism have been discussed. The results in this paper can be considered as a
generalization of the results known for homomorphism of groups. Moreover, our results are considered as a
generalization for multigroup homomorphism of fuzzy multigroup. This is because every group is a neutrosophic
multigroup. This concept could be extended to analogous of isomorphism theorems (the homomorphism of cuts of
neutrosophic multigroup) in neutrosophic multigroup setting. The foundations which we made through this paper can
be used to get an insight into the higher order structures of neutrosophic group theory. For further research one can
handle cyclic(respectively, symmetric, Abelian) neutrosophic multigroup structure and some other algebraic structures
such as ideal, ring, field etc. as well the neutrosophic topological structures. We hope that our work would help
advance the researchers interested in these topics.
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