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1. Introduction

One of the most important problem of fuzzy grougotty is to classify the fuzzy subgroup
of a finite groups. This topic has enjoyed a ragedelopment in the last few years.This
paper is a follow up from[1,2].

2. Methodology

Suppose thaM;, M,, ..., M; are the maximal subgroups of a finite grakipand denote
h(G) as the number of distinct fuzzy subgroupgof By simply applying the technique
of computingh(G), using the application of the Inclusion-Exclusi@rinciple, we have
that:

t
h(M,, N M,)+ -+ (—1)t—1h(ﬂ Mr> (1.1)

r=1

t
h(G) = 2 Z h(M,) —
r=1 1<r, <ry<t
In [4], (1.1) was used to obtain the explicit fodasifor some positive integers

Theorem 1.1. [5] The number of distinct fuzzy subgroups of a fintgroup of orderp™
which have a cyclic maximal subgroup is:

1. h(Zyn) =2"

2. h(Zy X Lyn-1) = h(Mpn) = 2" 2 + (n — Dp]
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3. Thenumber of fuzzy subgroupsfor Zg X Zg

Lemma 2.1. Let G be abelian such tha@ = Z, X Z, Then,h(G) = 2h(Z; X Z,2) =
48

Proof: By the use of GAP (Group Algorithms and Prograngjire has three maximal
subgroups in which each of them is isomorphicZtox Z,>. Hence, we have that:

%h(G) = 3h(Zy X Zy2) — 3h(Zy X Zy2) + h(Zy X Z,2) = h(Z, X Z,). And by theorem
(*), h(Zy X Z,2) = 24.= h(Zy X L,) = 48.

Corrolary 2.1. Following the last lemmah(Z, X Z,s5), h(Zy X Zy6), h(Zy X Z,7) and
h(Z, x Z,s) = 1536, 4096, 10496 and 26112 respectively.

Proposition 2.1 [3] Suppose that = Zg X Z,n,n = 2. Then, h(G) = 2" [n? + 5n — 2]
Proof: G has three maximal subgroups of which two are igpiio to Z, x Z,» and the
third is isomorphic tdZ, X Z,n-1.
Hence,
h(Zy X Zyn) = 2R(Zy X Tyn) + 2 R(Zy X Tyn-1) + 22h(Zy X Zyn-2) + 23h(Z, X
Zyn-3) + 2*h(Zy X Lyn-s) + -+ 2" 2R(Z, X Z,2)
n-2
= 2" [2(n + 1) + z [(n+1) -]
j=1
= 212+ 1) +5(n—2)(n+3)] = 2"[n? + 50— 2],n > 2

We have thath(Z, X Z,n-1) = 2" (n—1)?+5(n—1)—2] =2""1[n?+
3n—6],n> 2.

Theorem 2.1. [2] Let G = D,n X C,, the nilpotent group formed by the cartesian pebdu
of the dihedral group of ord&™ and a cyclic group of order 2. Then, the number of
distinct fuzzy subgroups af is given by :h(G) = 22"(2n+ 1) — 2™*1,n > 3

4. The number of fuzzy subgroupsfor D,n X Cg
Proposition 4.1. Suppose that; = D,n X Cg. Then, the number of distinct fuzzy
subgroups of7 is given by :

22=2)(64n +173) + 33727 21D (2n + 1 - 2)

Proof :

1

Zh(Dan X Cg) = h(Dyn X C4) + 2h(Dgn-s X Cg) + h(Dyn-s X Cg) + 2h(Dyn-1 X C4)
+ Zzn—l — 4h(D2n—1 X Cz) + h(Z4 X Zzn—l) — Zh(Zz X Zzn—l)
— 2h(Zy X Tyn—2) + 8h(Zy X Lyn-2) + h(Zyn-1) — 4h(Zyn-2)

h(Dyn X Cy) = (n — 3).22™2 + 22(n=3)(1460) + 3[2"(2n — 1) + 2™ (2n — 3)
+2M2(2n — 5) + - + 7(220 )] _

= (n—3).22"+2 4 223 (1460) + 3Y77 2" (2n + 1 - 2))
=222 (64n + 173) + 3377 2" (2n + 1 - 2))
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5. Conclusion

In this work, the explicit formulae for the numbef distinct fuzzy subgroups of the
cartesian product of the dihedral group of ord&rwith a cyclic group of order 8 is
established.
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