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1. Introduction

by German mathematician George Ferdinand Ludwig Cantor(1845-1918). In classical sense, all
mathematical notions including sets must be exact. However, if repeated occurrences of any object are allowed
in a set, then the mathematical structure is called multiset [1]. Thus, a multiset differs from a set in the sense that
each element has a multiplicity. An account of the development of multiset theory can be seen in [2-5]. Most
of the real life situations are complex and modelling them we need a simplification of the complex system.
The simplification must be in such a way that the information lost should be minimum. One way to do
this is to allow some degree of uncertainty into it. To handle situations like this, Zadeh [6] proposed fuzzy
sets. A fuzzy set has a membership function assigns to each element of the universe of discourse, a number
from the unit interval [0,1] to indicate the degree of belongingness to the set under consideration. Fuzzy sets
were introduced with a view to reconcile mathematical modelling and human knowledge in the engineering

m n modern mathematics, a set is a well-defined collection of distinct objects. Set theory was introduced

sciences. The theory of fuzzy sets has been applied to group theoretic notions [7-10].

Atanassov [11,12] introduced a generalized fuzzy sets called intuitionistic fuzzy set. In the same time,
a theory called intuitionistic fuzzy set theory was independently introduced by Takeuti and Titani [13] as a
theory developed in (a kind of) intuitionistic logic. Intuitionistic Fuzzy sets provide a flexible framework
to explain uncertainty and vagueness. The theory of intuitionistic fuzzy sets has been applied to group
theoretic notions [14-16]. As a generalization of multiset, Yager [17] introduced fuzzy multisets and suggested
possible applications to relational databases. Shinoj et al., [18] has studied the structure of groups in fuzzy
multisets. Several researches on fuzzy multigroup theory have been conducted as seen in [19-25]. The concept
of intuitionistic fuzzy multiset was proposed in [26] as a study of intuiionistic fuzzy sets in multiset framework.
Some works have been done on both the theory and applications of intuitionistic fuzzy multisets [27-34]. In a
way to apply intuitionistic fuzzy multisets to group theory, Shinoj and John [35] proposed intuitionistic fuzzy
multigroups. Adamu et al., [36] developed the concept of normal sub-intuitionistic fuzzy multigroups and
investigate some of its related algebraic structures.

The motivation of this work is to establish the idea of homomorphism in intuitionistic fuzzy multigroups.
This paper introduces the concept of homomorphism in intuitionistic fuzzy multigroups context and
investigated some of its properties. The outline are presented as follows: Section 2 presents some foundational
concepts relevant to the study whereas the main results are reported in Section 3. Section 4 summarises and
concludes the paper.
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2. Preliminaries

In this section we presents some existing definitions and results to be used in the sequel. Throughout
the work IFMS(X) denotes the set of all intuitionistic fuzzy multisets of X, and IFMG(X) denote the set of all
intuitionistic fuzzy multigroups of X, where X is a non-empty set.

Definition 1. [26] Let X be a nonempty set. An intuitionistic fuzzy multiset A of X is characterized by two
count membership function CM4 and count non membership function CN,4 defined by

CMy: X - QandCNy: X — Q,

where Q is the set of all crisp multisets drawn from the unit interval [0,1] such that for each x € X, the
membership sequence is defined as a decreasingly ordered sequence of elements in A which is denoted
by ul (x), p34 (x),.... uh (x), where pl (x) > p4(x) >,..,> /i (x) and the corresponding non membership
sequence of elements in A is denoted by (v} (x),v3 (x), ..., v} (x)) such that 0 < p!, (x) + nu; (x) < 1 for every
€Xandi=1,2,..p.

An IFMS A is denoted by

A = {(Ha (x), 4 (), s iy (2)), (V3 (), V4 (x), ., vy () >1 0 € XD

Definition 2. [26] Length of an element x in an IFMS A is defined as the cardinality of CM 4 (x) or CN4 (x) for
which 0 < p!, (x) + nuy(x) < 1and is denoted by L(x : A). Thatis L(x : A) = |[CMa(x)| = |[CNa(x)|. If
A and B are IFMSs drawn from X, then L(x : A,B) = max[L(x : A), L(x : B)]. Alternatively we use L(x) for
L(x: A,B).

Definition 3. [26] For any two IFMSs A and B of a set X, the following operations and relations hold.

(i) Inclusion: A C B <= ;ﬂA(x) < ]/t]l'g(x) and vﬁ(x) > v]]'g(x), forj=1,2,..,L(x),Vx € X.
(ii) Complement:

A= {(va(x), VA(x), V3 (0)), (i (), 14 (2), oy (2)) >1 2 € X}

(iif) Union: In A U B, the membership and non-membership values are obtained as follows:

Wop(X) = 1y (x) V iy (x) and vy g (x) = v, (x) Avp(x),

forj=1,2,..,L(x),Vx € X.
(iv) Intersection: In A N B, the membership and non-membership values are obtained as follows:

g (%) = 1y (x) A ply(x) and v (x) = v, (x) Vv (),

forj=1,2,..,L(x),Vx € X.

Definition 4. [28] Let X and Y be two non-empty sets and f: X — Y be a mapping. Then
(i) the image of A € FMS(X) under the mapping f is an IFMS of Y denoted by f(A), where

Vi)—y CMa(x), fHy) #@

0, otherwise.

CMya)(y) = {

Similarly,
_ ) A=y CNa(x), fHy) #2
CNf(A) ) = { 0, otherwise.

(ii) the inverse image of B € FM(Y) under the mapping f is an IFMS of X denoted by f~!(B), where
CMja(p)(x) = CMp(f(x)) and CNy-1 ) (x) = CNp(f(x)).

Definition 5. [35] Let X be a group. An intuitionistic fuzzy multiset G of X is an intuitionistic fuzzy multigroup
(IFMG) of X if the counts (count membership and non-membership) of G satisfies the following two conditions:
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(i) CMg(xy) > CMg(x) ACMg(y) Vx,y € X and CNg(xy) < CNg(x) VCNg(y) Vx,y € X,
(ii) CMg(x™1) > CMg(x) Vx € X and CNg(x~1) < CNg(x) Vx € X.

Definition 6. [35] For any intuitionistic fuzzy multigroup A € IFMG(X),
Jits inverse, A~!, defined by

CM,-1(x) = CMa(x 1)Vx € Xand CN 41 (x) = CNa(x 1)Vx € X.
Certainly, A € IFMG(X) if and only if A~! € IFMG(X).

3. Main results

In this section, we introduce homomorphism of IFMSs and characterize it properties with some results.

Definition 7. Let X, Y be two groups and let f: X — Y be an isomorphism of groups. Suppose A and B are
intuitionistic fuzzy multigroups of X and Y, respectively. Then, f induces a homomorphism from A to B which
satisfies

(i) CMA(f (y1y2)) = CMA(f 1 (y1)) ACMA(f 1 (y2))

and CNA(f H(y1y2)) < CNa(f ' (y1)) VCNa(f 1 (y2)) Yy y2 €Y,
(i) CMp(f(x1x2)) > CMp(f(x1)) A CMp(f(x2))

and CNB(f(X1X2)) < CNB(f(Qq)) \% CNB(f(Xz)) Vxq,x € X,

where f(A) and f~!(B) are as in Definition 4.

Definition 8. Let X and Y be groups and let A € IFMG(X) and B € IFMG(Y), respectively.

(i) A homomorphism f of X onto Y is called a weak homomorphism of A into B if f(A) C B. If f is a weak

homomorphism of A into B, then we say that, A is weakly homomorphic to B denoted by A ~ B.

(i) An isomorphism f of X onto Y is called a weak isomorphism of A into B if f(A) C B. If f is a weak
isomorphism of A into B, then we say that, A is weakly isomorphic to B denoted by A ~ B.

(iii) A homomorphism f of X onto Y is called a homomorphism of A onto B if f(A) = B. If fisa
homomorphism of A onto B, then A is homomorphic to B denoted by A ~ B.

(iv) Anisomorphism f of X onto Y is called an isomorphism of A onto B if f(A) = B. If f is an isomorphism
of A onto B, then A is isomorphic to B denoted by A = B.

Remark 1. Let X and Y be groups and let A € IFMG(X) and B € IFMG(Y), respectively. Then

(i) a homomorphism f of X onto Y is called an epimorphism of A onto B if f is surjective.
(if) a homomorphism f of X onto Y is called a monomorphism of A into B if f is injective.
(iii) a homomorphism f of X onto Y is called an endomorphism of A onto A if f is a map to itself.
(iv) ahomomorphism f of X onto Y is called an automorphism of A onto A if f is both injective and surjective,
that is, bijective.
(v) ahomomorphism f of X onto Y is called an isomorphism of A onto B if f is both injective and surjective,
that is, bijective.

Definition 9. Let A be a intuitionistic fuzzy submultigroup of B € IFMG(X). Then, the normalizer of A in B
is given by
N(4) = {g € X | CMa(gy) = CMa(yg),CNa(gy) = CNa(yg) Yy € X}-

Proposition 1. Let f: X — Y be a homomorphism. For A,B € IFMG(X), if A C B, then f(A) C f(B).

Proof. Let A,B € IFMG(X) and f : X — Y. Suppose CM4(x) < CMp(x) and CN4(x) < CNp(x) ¥V x € X.
Then it follows that

CMya)(y) = CMa(f(y)) < CMB(f ' (y)) = CMy5)(y),
and
CNy(ay(y) = CNa(f'(y)) < CNp(f'(y)) = CNyp)(y) Vy € Y.
Hence f(A) C f(B). O
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Proposition 2. Let X, Y be two groups and f be a homomorphism of X into Y for A,B IFMG(Y), if A C B, then
fHA) S fHB).

Proof. Giventhat A,B € IFMG(X)and f : X — Y.Suppose CM4(y) < CMp(y) and CN4(y) < CNp(y)Vy €
Y. Then we have

CM 1) (x) = CMA(f(x)) < CMp(f(x)) = CMyr 5 (),
Similarly,
CN; 1) () = CNA(F(x)) < CN3(F(x)) = CNj1 ) ()Vx € X.
O

Definition 10. Let f be a homomorphism of a group X into a group Y ,and A € IFMG(X). If forall x,y € X,
f(x) = f(y) implies CM4(x) = CMyu(y) and CNy(x) = CN4(y) then, A is f—invariant.

Lemma 1. Let f : X — Y be groups homomorphism and A € IFMG(X). If Vx € X, f(x) = f(y), then, A is
f—invariant.

Proof. Suppose f(x) = f(y)Vx € X. Then,
CMya)(f(x)) = CMya)(f(v)) and CNg(a)(f(x)) = CNga)(f(y))-
This implies CM 4 (x) = CM4(y) and CN4(x) = CN4(y). Hence, A is f—invariant. [

Lemma 2. If f : X — Y is a homomorphism and A € IFMG(X). Then

i) f(A™Y) = (f(A)~L
i) fHf(ATY) = F((f(A)D).

Proof. (i) Lety € Y. Then, we get

CMsay(y) = CMua(f ' () = CMa(f ' (y))
= CMga)(y) = CM(fap1(y)Vy €Y.

Similarly,

CNpa-1)(y) = CN4a(fH () = CNalf ()
= CNga)(y) =CNigap1 (y)Vy €Y.
Hence f(A™1) = (f(A))~L
(ii) Lety € Y. Then, we get
CMpa(a1y(y) = CMpa)(f(y) = CM4 (F((F ()

= CMaf((f~ ()):CMf (F(an W)
= CMg((p(ay—1) )Wy

Similarly,

CNragran(W) = CNpun)(f(y)) = CN4 (F((FH ()
= CN4f((f () = CNp14(ay) (v)
= CNfapHWvy €Y.

Hence f~1(f(A™1)) = f((f(A)™1).
O

Proposition 3. Let X and Y be groups such that f : X — Y is an isomorphic mapping. If A € IFMG(X) and
B € IFMG(Y). Then
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@ (f1(B) 1= f1(B).
(@) fHf(A) =fH(F(F(B))):

Proof. Recall that if f is an isomorphism, then f(x) = y Vy € Y, consequently, f(A) = B.
(i)
CM(ffl(B))—l (X) = CMffl(B) (xfl) = CMffl(B) (x)

= CMp(f(x)) = CMp1((f(x))™)
= CMp(f(x)) = CMpag1y(x).

Similarly,
CNp-1(py1(x) = CNf,l(B)(x—l)ZCNf,l(B)(x)
= CNg(f(x)) :CNB H((f)™
= CNp1(f(x)) = CNpagg1y(x).

Hence, (f~1(B))~! = f~(B1).
(ii) Similar to (i).
O

Proposition 4. Let f : X — Y be a homomorphism of groups. If {A;}ic; € IFMG(X)and{B;}ic; € IFMG(Y)
respectively. Then

(i) f(Uicr Ai) = Uier f(Ai).
(ii) f(niel Ai) = mielf(Ai)-
(iii) £~ (Nier Bi) = Nier £~ (Bi)
(@) f~Y(Uier Bi) = Uier f(By)

Proof. (i) Letx € Xandy € Y. Since f is a homomorphism, so f(x) = y. Then, we have

CMf(UieIAi)(y) = CMUieIAi(f_l(y))
= VM4 (F W)
icl
=V CMjpay ()
iel
= CMy, fapy) vy €Y

Similarly,

CNf(ﬂielAi)(y) = CNﬂiezAi (f71 ()
= /\CNAi(fil(]/))
iel
= A\ CNfa)®)
iel

= CNnrapW) Wy €Y.

Hence, f(Ujer Ai) = Uier f(A).
The proofs of (ii)-(iv) are similar to (i).
O

Proposition 5. Let X be group and f: X — Y be an automorphism. If A € IFMG(X), then f(A) = A if and only if
f~Y(A) = A. Consequently, f(A) = f~1(A).



Open ]. Math. Sci. 2020, 4, 430-441 435

Proof. Let f(x) = x Vx € X since f is an automorphism. Suppose f(A) = A, we have
CMj(ay(x) = CMa(f}(x)) = CMa(x)
= CMA(fil(X)) = CMf(A)(X)
Similarly,
CNy(a)(x) = CNa(f~'(x)) = CNa(x)
= CNa(f'(x)) = CNy(4)(x).

Thus f~1(A) = A.
Conversely, let f~1(A) = A, we have

CMpag(x) = CMa(f(x)) =CMal(x)
= CMa(f (%)) = CMy(a)(x).
Similarly,
CNg1gqy(x) = CNa(f(x)) = CNy(x)
= CNa(f'(x)) = CNpa) (%).

Thus f(A) = A.Hence f(A) = A< f1(A)=A. O
Proposition 6. Let f: X — Y be a homomorphism. If A € IFMG(X), then f~'(f(A)) = A whenever f is injective.

Proof. Suppose f is injective, then f(x) =y Vx € X and Vy € Y. Now
CMga(say(x) = CMpa(f(x)) = CMga)(y)
= CMa(f~'(y) = CMa(x).

Also,

CNpa(pay(x) = CNga)(f(x)) = CNpay(y)
= CNa(f'(y)) = CNa(x).

Hence, f~1(f(A)) = A. O

Corollary 1. Let f: X — Y be a homomorphism. If B € IFMG(Y), then f(f~1(B)) = B whenever f is surjective.

Proof. Similar to Proposition 6. [

Proposition 7. Let X, Y and Z be groups and f: X — Y and f: Y — Z be homomorphisms. If {A; }ic; € IFMG(X)
and {B;}ic; € IFMG(Y) and i € 1. Then

(i) f(A;)) CB; = A; C f71(By).
(i) glf(Ai)] = [gf](A).
(iii) f~1[g~1(B;)] = [gf]~(Bi).

Proof. (i) The proof of (i) is trivial.

(ii) Since f and g are homomorphisms, then, f(x) = yand g(y) = zVx € X, Vy € Yand Vz € Z,
respectively. Now

CMgipa(2) = CMpay(8'(2)) = CMy(a,(v)
= CMyu,(f'(y)) = CMy,(x).
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Similarly,
CNgipay)(z) = CNpa)(g ' (2)) = CNy(ay ()
= CNu,(f '(y)) = CNy,(x)
Also,
Migf(a)(2) = CMy(s(a)(2) = CMp(ay (8 (2))
= CMya)(y) = CM4,(f ()
= CMAi(x)Vx € X
Similarly,

CNigrian(2) = CNg(s(a)(2) = CNp(a) (87" (2))

= CNfay(y) = CNa (f (1))
= CNAZ.(X) Vx c X.

Hence g[f(A;)] = [gf](Ai).
(iii) Similar to (ii).
O

Proposition 8. Let X and Y be groups and f: X — Y be an isomorphism. Then, A € IFMG(X) if and only if
f(A) € IFMG(Y).

Proof. Suppose A € IFMG(X). Let x,y € Y, then, 3f(a) = x and f(b) = y since f is an isomorphism
Va,b € X. We know that

CMp(x) = CMa(f'(x)) = \/  CMau(a)

acf~1(x)
and
CNp(x) = CNa(f '(x)) = A CNal(a).
aef~1(x)
Also,
CMp(y) =CMa(f ') = \/ CMal(b),
acf~1(y)
and

CNp(y) =CNa(f ') = A CNa(b).
acf~1(y)
Clearly, a € f~(x) # @and b € f'(y) # @.Fora € f'(x)and b € f1(y) = x = f(a) and
y = f(b). Thus,

Letc=ab"! = ce f(ay™).
Now,

CMp(xy™) = V CMA(c) = CMy(ab™ 1)

cefMxy~

CMA(a) /\CMA( ) = CMj-1g)(a) ACM;-1 (D)
Mg(f(a)) NCMp(f(D))

= CMB(x)/\ sly) Vx,y €Y.
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Similarly,

CNg(xy ™)

/\ CNA(c) = CNy(ab™h)
cefHxy
CNA( )\/CNA( ) Cfol(B)(ll)\/Cfol(B)(b)
CNa(f(a)) vV CNp(f(D))
CNp(x) VCNg(y) Vx,y € Y.

I IA

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

CMy(ab™t)

CMj-1(p)(ab~") = CMp(f(ab™"))
CMp(f(a)f (b)) = CMp(f(a)(f(b))~")
CMg(f(a)) ACMg(f(b))

CMy-1p)(a )/\CMf 1(8) (D)

CMA( )/\CMA

v

Similarly,

CNy(ab™) CNf-1(py(ab™") = CNp(f(ab™"))

CNg(f(a)f(b~")) = CNp(f(a)(f(b))™")
CNp(f(a)) vV CNg(f(D))

CN/ 15 (@) V CN/ 1 5 (D)
CNa(a) V CN (b).

IA

Hence, A € IFMG(X). O

Proposition 9. Let X and Y be groups and f: X — Y be an isomorphism. Then, B € IFMG(X) if and only if
f~Y(B) € IFMG(Y).

Proof. Suppose B € IFMG(Y). Since f~!(B) is an inverse image of B, then we get

CMpig(ab™) = CMy(f(ab™)) = CMy(f(a)f (b))

= CM3p(f(a)(f(b))™") = CM3p(f(a)) A CMp(f(b))
= CMff (B (ﬂ)/\CMf] )( )

and

CNpigy(ab™) = CNp(f(ab™)) = CNa(f(a)f (b))

= CNp(f(a)(f(b))™!) < CMg(f(a)) vV CNp(f(b))
= CNf_l(B) (&l) V CNfl (B) (b) ﬂ,b e X.

Hence f~!(B) € IFMG(X).
Conversely, suppose f~1(B) € IFMG(X). We get

CMp(xy 1)

CMy 4y (xy™ 1) = CMa(f H(xy ™))

CMA(F T () f My ™) = CMA(F () (F )Y

CMa(f (%)) ACMA(f 1 (y)) = CMg(a)(x) A CMy(a)(y)
CMg(x) ANCM3p(y),

v

and
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CNp(xy™") = CNpa(xy™') = CNa(f H(xy™)
= CNA Tf Ny ) = CNAFTT T )T
< CNa(f'(x)) VCNa(f ' (y)) = CNf(a)(x) V CNpa) (y)

Hence, B € IFMG(Y).
O

Corollary 2. Let X and Y be groups and f : X — Y be an isomorphism. Then, the following statements hold;

(i) A= € IFMG(X) and if and only if f (A~
(ii) B~' € IFMG(Y) and if and only if !

CNB(x) VCNg(y) Vx,y € Y.

1 € IFMG(Y).
1) € IFMG(X).

Proof. Straightforward from Propositions 8 and 9. O

Corollary 3. Let X and Y be groups and f : X — Y be an isomorphism. If ;c; A; € IFMG(X) and N;c; B; €

IEMG(Y). Then,

(i) f(Nic; A1) € IEMG(Y).
(ii) f~Y(Nicr Bi) € IFMG(X).

Proof. Straightforward from Propositions 8 and 9. O

Corollary 4. Let X and Y be groups and f : X — Y be an isomorphism. If Ujc; A; € IFMG(X) and U;c; B; €

IFMG(Y). Then,

@ f(Uier Ai) € [EMG(Y).
(ii) f~1(Ujes B;) € IFMG(X).

Proof. Straightforward from Propositions 3. [

Proposition 10. Let f be a homomorphism of an abelian group X onto an abelian group Y. Let A and B be intuitionistic
fuzzy multigroups of X such that A C B. Then, f(N(A)) C N(f(A)).

Proof. Let € f(N(A)). Then, 3u € N(A) such that f(u) = x. Forall y,z € Y, we have

CMf(A)(xyxfl)

and similarly,

CNf(A)(xyxfl)

~) = CNa(v)
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where v € X such that f(v) = y. Thus, x € N(f(A)). Hence f(N(A)) C N(f(A)). O

Proposition 11. Let f: X — Y be a homomorphism of abelian groups X and Y . Let A and B be intuitionistic fuzzy
multigroups of Y such that B C A. Then, f~1(N(B)) = N(f~1(B)).

Proof. Letx € f~!(N(B)). Then forally € X,

CMpapy(xyx™') = CMp(f(xyx™")) = CMp(f(x)f(y) f(x 1))
= CMp(f(x)f(y)(f(x)™") = CMB(f(y)f(x)(f(x))")
= CM3(f(y)) = CMsa(p) ()

Similarly,
CNjpo(g(xyx™!) = CNp(f(xyx™)) = CNp(f(x)f(y) f(x71))

= CNp(f(x)f(y)(f(x))~") = CNp(f () f(x)(f(x))")
= CNp(f(y)) = CNp1p) ()

Thus x € N(f~1(B)). So f"}(N(B)) € N(f~'(B)). Again, let x € N(f~!(B)) and f(x) = u. Then for all
vey,

—
—
~
=
N~—
~—
L
~—
|
g
S
~~
-
~~
<
SN~—
-
—
=
N~—
~
-
—
=
N~—
S~—
L
~—

CMp(uvu™t) = CMp(f(x)f(y)
= )

and

CNp(uou™") = CNp(f(x)f()(f(x))™") = CNp(f(y)f(x)(f(x)) ")
= )

where y € X such that f(y) = v. Clearly, u € N(B), thatis, x € f~}(N(B)). Thus N(f}(B)) C f~'(N(B)).
Hence f~}(N(B)) = N(f~1(B)). O

Proposition 12. Let f : X — Y be an isomorphism and let A be a normal sub-intuitionistic fuzzy multigroup of
B € IFMG(X). Then, f(A) is a normal sub-intuitionistic fuzzy multigroup of f(B) € IFMG(Y).

Proof. By Proposition 8, f(A), f(B) € IFMG(Y) and so, f(A) C f(B). We show that f(A) is a normal
sub-intuitionistic fuzzy multigroup of f(B). Let x,y € Y. Since f is an isomorphism, then for some a € X we
have f(a) = x. Thus,

CMy(b) for f(b) = xyx~1,Vb € X
CMy(a 'ba) for f(a~tba) =y
CM4(b) for f(b) = y,Va 'ba € X
CMa(f~H(y)) for f(b) =y
CMg(a)()-

CMg(a) (xyxil)

v

Similarly,

CNa(b) for f(b) = xyx~1,Vb € X
CN4(a 'ba) for f(a=tba) =y
CN4(b) for f(b) = y,Va 'ba € X
CNa(f ' (y)) for f(b) =y
CNpay(y)-

CNf(a) (xyx™1)

IA

Hence, f(A) is a normal sub-intuitionistic fuzzy multigroup of f(B). O
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Proposition 13. Let Y be a group and A € IFMG(Y). If f is an isomorphism of X onto Y and B is a normal
sub-intuitionistic fuzzy multigroup of A, then f~1(B) is a normal sub-intuitionistic fuzzy multigroup of f~1(A).

Proof. By Proposition 9, f~1(A), f~}(B) € IFMG(X). Since B is an intuitionistic fuzzy submultigroup of A,
so f1(B) C f~1(A). Leta,b € X, then we have

CMf—l(B)(abllil) = CMgp(f(aba')) = CMg(f(a)f(b)(f(a))™")

= CMg(f(a)(f(a))~"f(b)) > CMg(e) A CMp(f(b))
= CMyagp(b),

= CMj1(g)(aba~') = CMyap) (b).
Similarly,

CNj1(p)(aba™) = CNp(f(aba™")) = CNp(f(a)f(b)(f(2)™)
= CNp(f(a)(f(a))~'f(b)) < CMg(e) V CNp(f (D))
= CNj(b),

== Cfol(B)(aba_l) < CNy-1)(b). This completes the proof. [

4. Conclusion

In this paper, we have introduced the concept of homomorphism in intuitionistic fuzzy multigroups
context and investigated some homomorphic properties of intuitionistic fuzzy multigroups. It was established
that the homomorphic image and homomorphic preimage of intuitionistic fuzzy multigroups are also
intuitionistic fuzzy multigroups. More theoretic concepts in group theory could be instituted in intuitionistic
fuzzy multigroup setting in future research.

Conflicts of Interest: “The author declares no conflict of interest.”

References

[1] Blizard, W. D. (1993). Dedekind multisets and functions shells. Theoretical Computer Science, 110, 79-98.

[2] Blizard,W. D. (1989). Multiset theory. Notre Dame Journal of Formal Logic, 30(1), 36-66.

[3] JenaS.P.,Ghosh,S. K., & Tripathi, B. K. (2011). On theory of bags and lists. Information Science, 132, 241-254.

[4] Asyropoulos, A. (2001). Mathematics of Multisets. C. S. Calude et al. (Eds.). Multiset Processing, LNCS, 347-358.

[5] Asyropoulos, A. (2003). Categorical modeels of multisets. Romanain Journal of Information Science and Technology,
6(3-4),393-400.

[6] Zadeh, L. A. (1965). Fuzzy sets. Information and Control, 8(3),338-353.

[7] Anthony, J. M., & Sherwood, H. (1977). Fuzzy groups redefined. Journal of Mathematical Analysis and Application, 69,
124-130.

[8] BhakatS. K., & Das, P. (1992). On the definition of a fuzzy subgroup. Fuzzy Sets and Systems, 51, 235-241.

[9] Mordeson,]. N., Bhutani, K. R., & Rosenfeld, A.(2005). Fuzzy Group Theory. Springer.

[10] Rosenfeld, A.(1971). Fuzzy groups. Journal of Mathematical Analysis and Application, 35, 512-517.

[11] Atanassov, K. (1983). Intuitionistic Fuzzy sets, VII ITKRS Session, Bulgarian. Central Science-Technical Accademy of
Science, 1697 /84.

[12] Atannassov, K. T. (1986). Intuitionistic fuzzy sets. Fuzzy Sets and Systems, 20, 87-96.

[13] Takeuti,G., & Titani, S. (1984). Intuitionistic fuzzy logic and Intuitionistic fuzzy set theory. Journal of Symbolic Logic,
49, 851-866.

[14] Biswas, R. (1989). Intuitionistic fuzzy subgroups. Mathematical Fortum, 10, 37-46.

[15] Sharma, P. K. (2011). (&, B)-cut of intuitionistic fuzzy groups. International Mathematics Forum, 6(53), 2605-2614.

[16] Umer, S., Hanan, A., Abdul, R., Saba, D., & Fatima, T. (2020). On some algebraic aspects of n-intuitionistic fuzzy
subgroups. Journal of Taiba University for Science, 14(1), 463-469.

[17] Yager, R. R. (1986). On theory of bags. International Journal of General Systems, 13, 23-27.

[18] Shinoj, T. K., Baby, A., & Sunil, J.]. (2015). On some algebraic structures of fuzzy multisets. Annals of Fuzzy Mathematics
and Informatics, 9(1),77-90.

[19] Ejegwa, P. A. (2018). Homomorphism of fuzzy multigroups and some of its properties. Applications and Applied
Mathematics, vol. 13(1),114-129.



Open ]. Math. Sci. 2020, 4, 430-441 441

[20]
[21]

[22]
(23]

[24]

[25]

[26]

[27]

(28]
[29]

(30]
[31]

(32]

(33]

[34]

[35]
[36]

Ejegwa, P. A. (2019). Direct product of fuzzy multigroups. Journal of New Theory, 28, 62-73.

Ejegwa,P. A. (2020). On alpha-cuts homomorphism of fuzzy multigroups. Annals of Fuzzy Mathematics and Informatics,
19(1), 73-87.

Ejegwa, P. A. (2020). Some properties of alpha-cuts of fuzzy multigroups. Journal of Fuzzy Mathematics, 28(1), 201-222.
Ejegwa, P. A. (2020). Some group’s theoretic notions in fuzzy multigroup context, In Handbook of Research on Emerging
Applications of Fuzzy Algebraic Structures, pp. 34-62. IGI Global Publisher, Hershey, Pennsylvania 17033-1240, USA.
Ejegwa, P. A., & Agbetayo, J]. M. (2020). On commutators of fuzzy multigroups. Earthline Journal of Mathematical
Sciences, 4(2), 189-210.

Ejegwa, P. A., Agbetayo, ]. M., & Otuwe, ]J. A. (2020). Characteristic and Frattini fuzzy submultigroups of fuzzy
multigroups. Annals of Fuzzy Mathematics and Informatics, 19(2),139-155.

Shinoj, T. K., & Sunil, J. J. (2013). Intuitionistic fuzzy multisets. International Journal Engineering Science and Innovative
Technology, 2(6), 1-24.

Ejegwa, P. A. (2014). On difference and symmetric difference operations on intuitionistic fuzzy multisets. Journal of
Global Research in Mathematical Archives, 2(10),16-21.

Ejegwa, P. A. (2015). New operations on intuitionistic fuzzy multisets. Journal of Mathematics and Informatics, 3, 17-23.
Ejegwa, P. A. (2015). Mathematical techniques to transform intuitionistic fuzzy multisets to fuzzy sets. Journal of
Information and Computing Science, 10(2), 169-172.

Ejegwa, P. A. (2016). Some operations on intuitionistic fuzzy multisets. Journal of Fuzzy Mathematics, 24(4),761-768.
Ejegwa, P. A. (2016). On intuitionistic fuzzy multisets theory and its application in diagnostic medicine. MAYFEB
Journal of Mathematics, 4, 13-22.

Ejegwa, P. A., & Awolola, J. A.(2013). Some algebraic structures of intuitionistic fuzzy multisets. International Journal
of Science and Technology, 2(5), 373-376.

Ejegwa, P. A., Kwarkar, L. N., & Thuoma, K. N.(2016). Application of intuitionistic fuzzy multisets in appointment
process. International Journal of Computer Applications, 135(1),1-4.

Ibrahim, A. M., & Ejegwa, P. A. (2013). Some modal operators on intuitionistic fuzzy multisets. International Journal
of Scientific and Engineering Research, 4(9), 1814-1822.

Shinoj, T. K., & John, S. J. (2015). Intuitionistic fuzzy multigroups. Annals of Pure and Applied Mathematics, 9(1), 131-143.
Adamu, I. M, Tella, Y., & Alkali, A. J. (2019). On normal sub-intuitionistic fuzzy Multigroups. Annals of Pure and
Applied Mathematics, 19(2), 127-139.

@ (© 2020 by the authors; licensee PSRP, Lahore, Pakistan. This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution (CC-BY) license
BY

(http:/ /creativecommons.org/licenses /by /4.0/).


http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/

	Introduction
	Preliminaries
	Main results
	Conclusion

