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Abstract

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

on X, denoted by C(G,X), is a graph with the vertex set X and two distinct

vertices a and b are adjacent if ab = ba. In this paper we examine this graph

when X = {x1, x2, ..., xl} is the Fibonacci orbit of a class of metabelian groups.

1. Introduction

In [2], the Fibonacci length of a 2-generator group is defined. For the finitely

generated group G = ⟨A⟩ , where A = {a1, ..., an}, the Fibonacci orbit of G with re-

spect to the generating set A, is the sequence xi = ai, (1 ≤ i ≤ n), xn+i =
n∏

j=1
xi+j−1,

for i ≥ 1. If it is periodic, then the length of the period of the sequence is the Fi-

bonacci length of G with respect to A, written LENA (G). When it is clear which

generating set being investigated, we will write LENA (G) for LENA (G). The Fi-

bonacci 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 seed the sequence with f0 = 0 and f1 = 1.

We use k (n) to denote the fundamental period of the sequence, and call it the Wall

number (see [5]).

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

follows:

Definition 1.1. For a finite group G and a Fibonacci orbit X of G, the com-

muting 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 being adjacent if and only if x and y commute

in the group G. The edge connecting and will be denoted by {x, y}, and we write

{x, y} ∈ CF (G,X).

Our notation is fairly standard, for a graph Γ with the vertex set V (Γ) =

{v1, v2, ..., vn}, the adjacency matrix A = A (Γ) is an n× n matrix [aij ] where

aij =

{
1, if vi and vj are adjacent,

0, otherwise
.

For a graph Γ with the vertex set {v1, v2, ..., vn}, we also use the notation Γvk to

denote the set of all elements of V (Γ) which are adjacent to vk.

Definition 1.2. The rank of apparition of n, denoted by ra (n), is the smallest

positive j ≥ 0 for which fj ≡ (modn). We define t (n) to be the rational number

defined by k (n) = ra (n) t (n).

We state a lemma without proof that establishes some facts about ra (n) and

t (n):




