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Abelian Subgroups Based on (3, 2)-Fuzzy Sets

A. Tampan, N. Rajesh and S. Shanthi

Abstract—In this article, we apply the concept of (3, 2)-fuzzy
sets to introduce and study the concepts of (3,2)-fuzzy abelian
subgroups ((3, 2)-FASs), (3, 2)-fuzzy normal subgroups ((3, 2)-
FNSs) and (3, 2)-fuzzy cyclic subgroups ((3, 2)-FCSs). We study
those concepts in terms of the Cartesian product of (3, 2)-fuzzy
sets. Finally, homomorphic images and preimages of (3, 2)-fuzzy
sets are established.

Index Terms—(3, 2)-fuzzy set, (3, 2)-fuzzy group, (3, 2)-fuzzy
abelian subgroup, (3, 2)-fuzzy cyclic subgroup.

I. INTRODUCTION

ADEH [15] first developed the notion of fuzzy sets. The

concept of fuzzy sets has numerous real-world applica-
tions, and many scholars have researched it. Following the
introduction of the concept of fuzzy sets, several research
works on the generalizations of fuzzy sets were completed.
In [11, [3], [4], [12], [16], [17], [18], the merging of fuzzy
sets with various uncertainty techniques, like as soft sets
and rough sets, has been studied. One of the more relevant
expansions of fuzzy sets is the idea of intuitionistic fuzzy sets
given by Atanassov [2]. Intuitionistic fuzzy sets are employed
in a range of disciplines, such as medical diagnostics, opti-
mization problems, and multi-criteria decision making [5],
[6], [71, [10], [14]. Yager [13] presented a new fuzzy set
known as a Pythagorean fuzzy set, which is an extension of
intuitionistic fuzzy sets. Senapati and Yager [11] introduced
Fermatean fuzzy sets and gave essential approaches on the
Fermatean fuzzy sets. In [9], the notion of (3,2)-fuzzy sets
is presented and researched.

In this paper, the notions of (3,2)-FASs, (3,2)-FNSs,
and (3,2)-FCSs are proposed, and then their properties
and relations are discussed. We study those concepts in
terms of the Cartesian product of (3,2)-fuzzy sets. Finally,
homomorphic images and preimages of (3, 2)-fuzzy sets are
established.

Definition L1. [9] A (3,2)-fuzzy set on a nonempty set X
is defined as a structure

C:={(z, f(2),9(z)) | x € X}, ()

where f : X — [0,1] and g : X — [0,1] such that 0 <
f(@)® +g(2)* <1
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The notations f3(x) and g2(x) are used instead of f(z)?
and g(z)?, respectively, and the (3,2)-fuzzy set in (1) is
simply indicated by C := (X, f, g).

II. MAIN RESULTS

Definition IL.1. Let A = (G, fa,ga) be a (3,2)-fuzzy set of
a group G. Then A is called a (3, 2)-fuzzy subgroup ((3,2)-
FS) of G if the following conditions hold:

() fi(mn) > fi(m) A fi(n) and g5 (mn) < g4(m) v

g4 (n) Vm,n € G,

() fi(m™1) > f3(m) and ¢4 (m~1) < g%4(m) Vm € G.
Equivalently, a (3,2)-fuzzy set A = (G, fa,g4) of G is a
(3,2)-FS of G if and only if f3(mn=1) > f3(m) A fi(n)

and g4 (mn=1) < g% (m) Vv ¢4 (n) Vm,n € G.
Definition IL2. Let A = (G, fa,g4) be a (3,2)-FS of
a group G. Let N(A) {a € G : fi(atwa) =

fa(z),d4(a tza) = g%(z)Vx € G}. Then N(A) is called
the (3, 2)-fuzzy normalizer of A in G.

Definition IL.3. A (3,2)-FS A = (G, fa,g4) of a group
G is called a (3,2)-fuzzy normal subgroup ((3,2)-FNS)
of G if f3(mn) = f3(nm) and g% (mn) = g% (nm)
Vm,n € G. Equivalently, a (3,2)-FS A = (G, fa,94) of
G is a (3,2)-FNS of G if and only if f3(n~'mn) = f3(m)
and g% (n"'mn) = g4 (m) Vm,n € G.

Theorem II4. Let A = (G, fa,g4) be a (3,2)-FS of a
group G. Then we have the followings.

(1) N(A) is a subgroup of G.

(2) Aisa (3,2)-FNS of G if and only if N(A) = G.

(3) Aisa (3,2)-FNS of N(A).

Proof: (1) Let a,b € N(A). Then

(1) fila™lwa) = fi(x) and g5 (a”wa) = f(2) Vo € G,

(2) f3(b~'xb) = f3(y) and g3 (b~ yb) = g4 (y) Yy € G.
~1

Put y = a 'ma in (2) and using (1), we get
A0 e ea) = fialza) = fi@) and
gi(b~ta"tzab) = g4(a7lza) = gA(Jc), that is,
F4((ab)a(ab)) = f3(x) and g4 ((ab)~z(ab)) = g3 ()
Thus ab € N(A). Next, change = to z~! in
(1), we get f3( “lala) = fieTh) = fi@)
and g (a™ ) = gila™') = gi(x), that
i, fA<<am D) = filea) = (@) and
glaza ) = Glara) = g tat s
) ta@ ) = fi2) and gi((a ) la(a ) =
g%4(x) = a=t € N(A). Hence N(A) is a subgroup of G.

= G, then f3(a"'za) =
za) = g% (z) Vz,a € G. Hence A is a

(2) Obviously, when N(A)
fi(z) and g% (a™!
3,

(3,2)-FNS of G.

Conversely, when A is a (3,2)-FENS of G, then
fi(a1za) = f3(2) and gA(a~lwa) = g3 (x) Vaz.a € G,
that is, the set {a € G : fi(a'za) = f3(z) and

g4 (a1 za) = ¢4 (x)Vx € g}.: g, that is, N(A) =G.

Volume 49, Issue 3: September 2022



TAENG International Journal of Computer Science, 49:3, IJCS 49 3 30

(3) Let a,b € N(A). Then f3(a'za) = f3(z) and
g4 (a"tza) = g4 (x) Vo € G. Put = = ab, we get f3(ab) =
filataba) = f3(ba) and ¢%(ab) = g¢%(a"taba) =

g% (ba). Hence A is a (3,2)-FNS of N(A). [ ]

Definition IL5. Let A = (G, fa,g4) be a (3,2)-FS of a
group G. Let C(A) = {a € G : fi(la,a]) = f3(e) and
g% ([a,z]) = g4 (e)Vx € G}. Then C(A) is called the (3,2)-
fuzzy centralizer of A in G, where [ ,y|] is the commutator

of x and y in G, that is, [x,y] = 71y~ lay.

Theorem IL6. Let A = (G, fa,ga) be a (3,2)-FS of a
group G. Then we have the followings.

(1) C(A) is a subgroup of G.

(2) C(A) is a normal subgroup of N(A).

Proof: (1) Clearly, C(A) # 0, for e € C(A). Let a,b e
C(A). Then f3([a,]) = fi(e) and g% ([a,z]) = g’ (e) and
fa(b,y]) = fi(e) and g5 ([b,y]) = ga(e) Va,y 6 g. that
is,

) fi(a tr~lax) =
2) fA0~ Ty by) =

f3(e) and ¢34 (a 1z~ tax) = g3 (e),

fi(e) and g7 (b~ 'y~ 'by) —9,4( )

Put y = a'za in (b), we get f3(b"'a 12" aba" za) =
file) and gi(b"la'z7taba"'za) = (gA( e) =
fi((ab)= 2 (ab)2) (¢ a ™" za) = file)  and

2((ab) 271 (ab)z) (2" a" 2a)) = gile) =
((ab) 271 (ab)2) = fi(e) and g% ((ab)~'2""(ab)z) =
%(e) (using (a)) = ab € C(A). Also, from (a), we

— Ao lan) = (o tar) -
a), that is, f3(xta=tza) = f3(e). Similarly,
*1a’1xa) = g4(e). Put = = ta™!, we
get fi(at7ta"Ya"ta) = fi(at7la7t) = f3(e) and
gilat™ra ta"ta) = g¢%(at7'a"'t) = g%(e). Hence
a~t € C(A). Hence C(A) is a subgroup of G.

(2) Leta € C(A) and b € N(A). Now,

have fa(e)
fila™la e

we have gA(

() fila—a"az) = fi(e) and g4 (a~a"ax) = gA(c)
Vx € G,

() fA(07"yd) = fi(y) and g3 (b~ "yb) = g4 (y) Yy € G.

Put y = e 'z7laz in (b) and using (a),
A a7tz taxb) = fi(atz7lax) = fi(e) and
gi(b ta e axh) = g4 (a a7 ax) = g%(e). Again put
x = bzb~! above, f3(b ta"tbz7tb"tabzbtb) = f3(e)
and g4 (b ta"tbz71b " tabzb1b) = g% (e),
that is, fi(b_la_lbz_lb_labz) = fale)
and ¢4 (b7ta bz tb" abz) = g%4(e), that
s gl a0y = e
g4 ((b7tab) "tz (b7 Lab)z2) = g%4(e), that is,
b=tab € C(A). Hence C(A) is a normal subgroup of
N(A). -

Proposition IL.7. Let A = (G, fa,g4) be a (3,2)-FNS of a
group G. Let N = {a € G : f3(a) = fi(e) and g% (a) =
g4 (e)}. Then N C C(A).

Proof: Let A = (G, fa,g94) be a (3,2)-FNS of G.
Therefore, f3(y~'wy) = fi(z) and g3 (y~'2y) = g3 (x)
Vz,y € G. Let a € N. Then f3(a) = f3(e) and g%(a) =
QA() Now, fi(laz]) = fi(a™'z"tax) > fi(a™))
taz) = fi(a) A fa(a) = file) A file) = file

falz™
Tﬁus 3 ([a,z]) = f3(e). Similarly, g% ([a, z]) = g% (e), that
is, a € C(A). Hence N C C(A). |

Definition IL8. Let A = (G, fa,ga) be a (3,2)-FS of a
group G. Then A = (G, fa,ga) is called a (3,2)-fuzzy

abelian subgroup ((3,2)-FAS) of G if C, g(A) is an abelian
subgroup of G Vo, 5 € (0,1] with 0 < o+ 3 < 1.

Remark IL9. If G is an abelian group, then every (3, 2)-FS
of G is a (3,2)-FAS of G.

Theorem IL10. Let A = (G, fa,ga) be a (3,2)-FAS of
a group G. Then the set H = {a € G : f3(ab) =
fa(ba) and g%4(ab) = g4i(ba) ¥V b € G} is an abelian
subgroup of G.

Proof: Since A = (G, fa,ga) is a (3,2)-FAS of G,

Cy.3(A) is an abelian subgroup of G Va B € (0,1] with
0 < a+p < 1. Clearly, H # ( for e € H. Let
a,b € H. Then f3(az) = f3(za), g4(ax) = g¢4(za)
and f3(az) = f3(za), ¢4(ax) = g%4(wa) Vo € G. Now
F((@b)x) = fiaa) = Fi((Gr)a) = Fi(b(ra) =
F(@a)p) = Fi(x(ab) and GA((ab)z) = gA(a(be)) =
A(br)a) = ga(b(za) = Gh((za)b) = g (w(ab)
Vx € §G. Therefore, ab € H. Also, let a € H. No

a € H= f3(az) = f3(za), ¢4 (azx)
(x). Put z = y~! in (%), we get f3(
ga(ay™) —gi(y 'a). (

fily~ta) = filay™") = f ((ay=")~1) = fi(ya~
ilarly, g% (a™! ) =g¢4(ya™') Vy € G. Thus a™*
is a subgroup of G. Let a,b € H. Without loss of generality,
let f3(a) — g3 (a) < 1 —a and f3(b) = a1, 63(b) <
1 —aq. Then a € Cq1-a(A),b € Cay,1 — aq(A). Let
a < ai. Then f3(b) =a; >aand g4(b) <1-a; <1—a
= b€ Cyi1-a(A). Thus a,b € Cy1-4(A) and so ab = ba.

Hence H is an abelian subgroup of G. |

Proposition IL.11. (1) If A= (G, fa,ga) is a (3,2)-FAS of
a group G, then A is a (3,2)-FNS of G.

-t
:(>m

Now f3(a~

(2) The sets H and C(A) are same, that is, C(A) =

Proof: C(A) = {a € G : fA([aw]) = ff’a e) and
ga([a,2]) = ga(e)V z € G} ={a € G: fi(a" " ax) =
f3(e) and g% (a tz7taz) = g4(e), Ve € G} ={a € g
fil(za)~"laz) = fi(e) and g} ((za)~tax) = gi(e), ¥V x €
G} = {a € G : fi(za) = fi(ax) and g5(za) =
g4(ax)V z € G} = H. [ |

Theorem IL.12. Let A = (G, fa,g4) be a (3,2)-FAS of G.
Then C(A) is an abelian subgroup of G.

Theorem IL.13. Let A = (G1, fa,g94) and B = (Ga, fB,9B)
be (3,2)-FSs of groups Gy and G, respectively. Then A x B
is a (3,2)-FAS of G1 x Gs if and only if both A and B are
(3,2)-FASs of G1 and Gs, respectively.

Proof: First, let A and B be (3,2)-FASs of G; and
Ga, respectively. Then Cy, g(A) and C, g(B) are abelian
subgroups of G; and G, respectively Vo, 8 € (0,1] with
0<a+pf<1= C,p(A)xCq, g(B) is an abelian subgroup
of G; x G5. But Ca,B(A X B) = Caﬁ(A) X Caﬂ(B) (by
Proposition 2.8)). Therefore, C, 3(A X B) is an abelian sub-
group of G; xGo Vo, B € (0,1] with0 < a+3 < 1= AxB
is a (3,2)-FAS of G; x Gs.

Conversely, let A x B is a (3,2)-FAS of G; x G5. Then
Co.5(A x B) is an abelian subgroup of G; x Ga, that is,
Cop(A) x Cy p(B) is an abelian subgroup of G; X Go =
Cop(A) and C, 3(B) are abelian subgroups of G; and
Go, respectively, A and B are (3,2)-FASs of G; and G,
respectively. |
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Definition IL.14. Let A = (G, fa,94) be a (3,2)-FS of a
group G. Then A is called a (3,2)-fuzzy cyclic subgroup
((3,2)-FCS) of G if Cy p(A) is a cyclic subgroup of G
Vo, € (0,1] with 0 < o+ 5 < 1.

Proposition IL.15. If G is a cyclic group, then every (3,2)-
FS of G is a (3,2)-FCS of G.

Proof: Let G = (x) be a cyclic group and let A be any
(3,2)-FS of G. Then f4(z") > fA(a" ') > fi(a"2) >

-2 fi(@?) and g3(a") < gh(a"71) < gh(a"7?) <
. < ¢4(2?) Vn € IN. Therefore, if 2™ € C, 5(A), for
some m € N, then 2™, 2™t 22 € C, (A), that is,
Ca.p(A) = (z~1), which is a cyclic subgroup of G Va, 3 €

(0,1] with 0 < a«+ 03 < 1. Hence Aisa (3,2)-FCSof G. m

Theorem I1.16. Let h : G — Gy be a homomorphism of a
group Gy into a group Go. Let B be a (3,2)-FAS of Ga. Then
h=Y(B) is a (3,2)-FAS of Gi.

Proof: Let B be a (3, 2)-FAS of G,. Therefore, C, g(B)
is an abelian subgroup of Go Vo, € (0,1] with 0 <
a+B < 1. It follows that C,, 5(h~1(B)) = h™1(Ca 5(B)) =
{x € G1 : h(z) € Cop3(B)}. Let 21,22 € Cy 5(h™1(B)).
Then h(z1),h(xz2) € Cop(B) as Cyg(B) is an abelian
subgroup of G,. Therefore, h(z1)h(z2) = h(z2)h(z1) =
h(z123) = h(xazy) and so f3(h(z172)) = f3(hx172))
and g3 (h(z122)) = gg(M(w221)) = [y (v122) =
f}?fl(B)(LUQajl) and 9271(3)(3513?2) = 9;2171(3)(552331) =
z122 = x9x1. Thus C, g(h~1(B)) is an abelian subgroup
of Gy Ve, 8 € (0,1] with 0 < o+ 3 < 1. Hence h~!(B) is
a (3,2)-FAS of G;. [ |

Theorem I1.17. Let h : Gy — Gy be surjective homomor-
phism of a group G into a group Go and A a (3,2)-FAS of
Gi. Then h(A) is a (3,2)-FAS of Ga.

Proof: Since A is a (3,2)-FAS of G, Cy 3(A) is an
abelian subgroup of G; Vo, 5 € (0,1] with 0 < a+ 8 < 1.
Let y1,92 € Cqapg(h(A)). Then there exist zq,22 € Gi
such that h(z1) = y1, h(x2) = ya2. Then h(zy1), h(z2) €
Cop(h(A)) as Cyp(A) is an abelian subgroup of Gj.
Therefore, there exists Cjg(A) such that z1,z2 € Cs,9(A),
where 6,60 € (0,1] and 0 < § + 6 < 1. But C, g(A) is
an abelian group. Therefore, 122 = xox1 = h(z122) =
h(zgx1) = h(z1)h(z2) = h(z2)h(z1), thatis, y1y2 = yay1.
Thus C, 5(h(A)) is an abelian subgroup of G,. Hence h(A)
is an a (3,2)-FAS of Gs. [ ]

Theorem I1.18. Let h : G — Gy be a homomorphism of
a group Gy into a group Go. Let B be a (3,2)-FCS of Go.
Then h=1(B) is (3,2)-FCS of Gi.

Proof: Since B is a (3,2)-FCS of G, Cy 3(B) is a
cyclic subgroup of Go Ve, 8 € (0,1] with 0 < a+ 8 < 1.
Let Cy g(B) = (g2) for some go € Go. Now for go € Go,
g1 € Gi such that h(g1) = go. Thus Cy g(B) = (f(g1))-
And s0o h™1(Ch ) = Co 5(h~H(B)) = (g1). Hence h™(B)
is a (3,2)-FCS of G;. [ |

Theorem I1.19. Let h : G — Gy be a surjective homomor-
phism a group Gy into a group G, and A a (3,2)-FCS of
Gi1. Then h(A) is a (3,2)-FCS of Ga.

Proof: Let A be a (3,2)-FCS of G;. Therefore, Cy, 5(A)
is a cyclic subgroup of G; Vo, € (0,1] with 0 < «a +

B < 1. Let g € Cop(f(A)). As h is surjective, therefore
let ¢ = h(g1) for some g1 € Gi. As g1 € Gy, we can
find one C, g(A) which exists Vg1 € G1 (and hence Vg €
Co,(h(A)) such that g1 € Cy 5(A). But Cy g(A) is a cyclic
subgroup of Gi. Let Cy, g(A) = (g1). So g1 = (g)". Thus
g = hg)h((g1)") = (hlg))", that is, Cao(h(4)) is a
cyclic subgroup of Gy. Hence h(A) is a (3,2)-FCS of Go. B

Definition IL.20. The support of a (3,2)-fuzzy set A of X
is defined to be

suppy (A) = {z € X : fi(x) > 0 and g% (z) < 1}.
Clearly, suppx (4) is U{Cw,5(4) : Vo, 8 € (0, 1] such that
a+ 3 <1}

Proposition IL21. For f: X — Y and (3,2)-fuzzy sets A,
B of X and Y, respectively, we have

(1) f(suppx(A)) S suppy (f(A)), equality holds if f is
bijective,

(2) f~*(suppy (B)) = suppx (f~(B)).

Proposition I1.22. If A is a non-zero (3,2)-FS of a group
G, the suppq(A) is a subgroup of G.

The following example shows that the converse of Propo-
sition I1.22 is not true.

Example I1.23. Let G = (R, +) be a group of real numbers
under addition. Define the (3, 2)-fuzzy set A on G by

0.31 ifz=0
fa(x) =072 ifzeQ-{0}
0 ifzeR—-Q

0.51 ifx=0
ga(z) =40.22 if x € Q— {0}

1 ifreR-Q.

Clearly, A is not a (3,2)-FS of G, but supp-(4) =Q is a
subgroup of G.

Proposition 1L.24. If A is a (3,2)-FNS of a group G, the
suppq(A) is a normal subgroup of G.

The following example shows that the converse of Propo-
sition II.24 is not true.

Example I1.25. Let G = S3 = {e,a,a?,b,ab,a®b}, where
b? = ¢ = a® be the symmetric group on 3 symbols. Define
the (3, 2)-fuzzy set A on G by

0 ifxz=¢e
falz) = % ifz=0»b
5 otherwise
1 ifx=e
galz) = % ifz=">
5 otherwise.

Clearly, A is a (3,2)-FS of G and supp(A) = S3 is normal
in G. But A is not (3,2)-FNS of g, for C(1 ;) ={z € G :
fi(z) > L and g% (x) <1} = {e, b} is not normal in G.

Theorem I1.26. Ler A = (G, fa,ga) be a (3,2)-FS of a
group G. The A is (3,2)-FAS of G if and only if supp(A)
ia an abelian (cyclic) subgroup of G.
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Proof: If supps(A) is an abelian subgroup of G, then
the result follows as C, g C suppg(A) for o, 8 € (0,1]
such that a + 0 < 1.

Conversely, let A be a (3,2)-FAS of G. let a,b €
suppg(A). Then a € Cy, 5,(A4) and b € C,, 3,(A) for
some «, 3; € (0,1] such that o; + 3; < 1, where ¢ = 1, 2.

Case it When ajaz and 51 > (2, a,b € Cy, 3, (A) and
ab = ba.

Case ii: When ajap and 31 < (2, a,b € Cq, 3,(A) and
ab = ba for a; < ag implies 0 < o + 1 < 1.

Other cases can similarly be dealt with. That is, when A
is a (3,2)-FCS of G, supps(A) is cyclic can be proved on
the same lines. |

Definition IL.27. If A = (G, fa,94) is a (3,2)-fuzzy set of
G and H is a subgroup of G, then the restriction of A on
H is denoted by A|H is a (3,2)-fuzzy set on H defined as
(AlH)(z) = (faju (), 9a1m (), where fap(x) = fa()
and g4 () = ga(x).

The proof of the following propositions are easy and hence
omitted.

Proposition I1.28. Let A = (G, fa,ga) be a (3,2)-fuzzy set

of G. Then we have the followings.

(1) If Ais a (3,2)-FS of G and H is a subgroup of G, then
A|H is also a (3,2)-FS of H.

(2) If A|H is the restriction of the (3,2)-fuzzy set A of a
group G on the subgroup H of G, then suppy (A|H) =
suppa(A) N H.

(3) If A is a cyclic (3,2)-FS of G and H is a subgroup of
G, then A|H is also a cyclic (3,2)-FS of H if and only
if H is a cyclic subgroup of G.

Proposition I1.29. If A and B are cyclic (3,2)-FSs of G,
then A x B is a cyclic (3,2)-FS of G if and only if both A
and B are abelian subgroups of G.

Proposition I1.30. If A and B are cyclic (3,2)-FSs of a
group G, then A X B is a cyclic (3,2)-FS of G if and
only if both A and B are cyclic subgroups of G if and
only if A and B are cyclic (3,2)-FSs of G such that
ged{|suppg (A)|, [suppg (B)[} = 1.

Theorem IL.31. Let h : G — G’ be a homomorphism of a

group G into a group G'. Then we have the followings.

(1) If A is a (3,2)-FAS of G, then h(A) is a (3,2)-FAS of
g'.

(2) If Ais a (3,2)-FCS of G, then h(A) is a (3,2)-FCS of
g'.

(3) If A’ is a (3,2)-FAS on G', then h='(A") is a (3,2)-FAS
on G.

(4) If A is a (3,2)-FCS on G', then h=*(A’) is a (3,2)-FCS
on G.

Definition I1.32. Let A = (fa,94) and B = (fB,g5) be
(3,2)-fuzzy sets of X and Y, respectively,. Then A and B
are said to be (3,2)-fuzzy equipotent sets written A ~ B,
if there is a bijective map f : suppy (4) — suppy (B) and
constants ki,ke € RT such that f3(z) = ki f3(f(z)) and
() = kagh(f(2)) Vo € suppy (A)\corex ().

Definition I1.33. Let A and B be (3,2)-FSs of groups G,
and Gy, respectively. An isomorphism f : suppg (4) —
suppg, (B) is a (3,2)-fuzzy isomorphism ((3,2)-FI) of A

onto B, if there exist constants ki,ky € Rt such that
fal@) = kaf3(f(x)) and g5(z) = kagp(f(z)) Vo €
suppy (A)\corex (A4).

We then say that A is isomorphic to B and write it as
A= B.

Proposition I1.34. Let A and B be (3,2)-FSs of groups G,
and Go, respectively. Suppose that A = B.The for oy, 31 €
(0,1] with 0 < ay + 1 < 1, there exist ag, B2 € (0,1] with
0 < as + B2 < 1 such that C(Ou,[ﬁ)(A) ~ C(a2,52)(B).

Proof: Let [ : suppg, (A) — suppg, (B) be a (3,2)-FI
defined by f3(x) = k1 f(f(2)) and g5 (x) = kag3(f(2))
Vo € suppy(A)\corex (A), where ki,ko € R are fixed
real numbers such that k; > 1 and ks < 1. Define ¢ :
Clar.p)(A) = Clar 1) (B) by g = f|C(a, p,)(A). Then
it is easy to verify that g is an isomorphism with required
conditions. ]

The proof of the following propositions are easy and hence
omitted.

Proposition 11.35. Let A and B be (3,2)-FSs of groups
Gy and G, respectively. Suppose that A ~ B. Then A is
a (3,2)-FAS (resp., (3,2)-FCS) of G if and only if B ia a
(3,2)-FAS (resp., (3,2)-FCS) of Go.

Proposition I1.36. Let A and B be (3,2)-FSs of groups G;
and Gs, respectively. Suppose that A =~ B. If A is a (3,2)-
FNS in suppg, (A), then B ia a (3,2)-FNS in suppg, (B).

III. CONCLUSION

In this work, we have introduced the notion of (3, 2)-fuzzy
sets and established their properties. We also present certain
counterexamples to prove some properties of them. As inter-
esting kinds, we have introduced and studied the concepts of
(3,2)-FASs and (3,2)-FCSs. Finally, homomorphic images
and preimages of (3,2)-fuzzy sets are established.
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