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GENERATED GROUPS

Abstract

For a non-empty subset X of a finite group G the construction of commuting

graph C(G,X) on X is well known. In this paper we examine this graph when

X = {x1, x2, ..., xl} is the Fibonacci orbit of a finite group G = {a1, a2, ..., an},
and l is the period of the sequence

xi = ai (1 ≤ i ≤ n) , xi =
n∏

j=1

xi−n+j−1, (i ≥ n+ 1) ,

of the elements of G.

1. Introduction

Following [3] we recall the definition of the Fibonacci orbit and the Fibonacci

length of a finite group G = ⟨a1, a2, ..., an⟩ as follows:
Definition 1.1. For the finitely generated group G = ⟨A⟩ where A = {a1, a2, ..., an},

the Fibonacci orbit of G with respect to the generating set A, written FA (G), is the

sequence

x1 = a1, x2 = a2, ..., xn = an, xi+n =
n∏

j=1

xi+j−1, (i ≥ 1) .

If FA(G) is periodic then the period of this sequence is called the Fibonacci

length of G with respect to the generating set A, written LENA(G). When it is

clear which generating set being investigated, we will write LEN(G) for LENA(G).

The Fibonacci sequence{fn}∞− ∞ of numbers defined by fn = fn−2+fn−1 for n ≥ 0,

and fn = fn+2 − fn+1 for n ≤ 0, and we consider the sequence with f0 = 0 and

f1 = 1.

We adapt the definition of commuting graph of [1] to the Fibonacci orbits as

follows.

Definition 1.2. For a finite group G and for a Fibonacci orbit X of G, the

commuting Fibonacci graph on X denoted by CF (G,X) is a graph which has X as

its vertex set and two vertices x, y ∈ X are adjacent if and only if the elements x

and y commute in the group G. The line connecting vertices x and y will be denoted

by {x, y}.
We also define the Fibonacci product of graphs which will be of interest to derive

certain properties (for the different definitions of products of graphs see [2,5,6]).

This definition requires some preliminaries on the groups. If G = ⟨A⟩, where A =

{a1, a2, .., an} then it is obvious that G = ⟨A ∪ {c1, c2, .., ck}⟩ with ci = 1 = 1G, for




