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1. Introduction

Christopher and Kennedy [5] introduced binomial graphs whose entries are dependent on the well-known binomial
coefficients. For 0 < n € Z, the binomial graph with 2" vertices is denoted by B,,. The vertex set V,, and the edge set E,, of the

binomial graph B,, are defined by V;, = {vj :j=0,1,...,2"— 1} and E, = {(vi, vj) : (I'JH) = 1(mod 2)}. Christopher
and Kennedy also investigated the spectrum and closed walks of B,,.

The well-known Fibonacci sequence {F; };° ; is defined by the recurrence relation F,, = F,1 +F, with initial conditions
Fo = 0and F; = 1.From the Fibonacci recurrence relation, we can see that F3; is always even and all other Fibonacci numbers
are odd for 0 < k € Z. Fibonacci numbers have many applications in the field of graph theory (see [19,21,13,24]). Detailed
information on the Fibonacci numbers and their properties can be found in [ 14].

Similar to the binomial coefficients, Fibonomial coefficients have been widely used (see [10,22,11,17,18]). Fibonomial
coefficients are defined forn > k > 1 as
[n] _ FoFpq - 'Fn7k+1

F

1
k FiF, - - - Fy (1)

with [g] = land [ﬁ] = 0 forn < k. As a consequence of the formula
F F
Fn = Fyr1Fn—k + FeFn—k—1,
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which can be shown by an induction argument and the recursion formula

m m—1 m—1
=F 1[ ] +Fm—k—1|: ] .
[k]F + k ; k—1 :

Therefore, (1) will always take integer values [17].
Detailed information about the Fibonomial coefficients is presented in several recent papers [3,12,23,20,16,15]. For the
sake of simplicity, we will denote the Fibonomial coefficients by

n
= F[ k]
i =

Let A = [a;] be am x n matrix and B = [by] be as x t matrix. The Kronecker product of A and B is denoted by A ® B.
Let G, be a graph with the vertex set V;, = {vq, v,, ..., vy}. The adjacency matrix A, = [aij] of the graph G, is defined
as
~_J1 ify;is adjacent to vj,
% =10 if v; is not adjacent to vj,

and the eigenvalues of A, are also the eigenvalues of G,,.
The Laplacian matrix L, of G, is defined as L, = D,, — A, where D,, is a degree matrix.
Let A1, Ay, ..., A, denote the eigenvalues of A,. In [8], Gutman defines the energy of G, with n vertices as

n
[Ail if G, is a simple graph,
£(G) =13 s
Z ’Ai — f‘ otherwise,
n

i=1

where S = tr (Ay) = Y i, i
For further references on the energy of a graph and Laplacian energy, see [7,9].
If w1, Wa, ..., Uy denote the eigenvalues of L,, then the sum of the Laplacian eigenvalues of G, is defined as

EED I
i=1

Notations and concepts from graph theory that are not defined herein can be found in [4,6,1].

2. Fibonomial graphs

Vn, Ep) with 3 - 2" vertices, G,, with the vertex set

For 0 < n € Z, we define a Fibonomial graph G, = (
= {(vi, v) : Fiyj.jy = 1(mod 2)}. The adjacency matrix of

Vo =f{v, :t=0,1,2,...,3-2" — 1} and the edge set E,
Gy is defined as A, = [aiﬁj]ff:ngl, where
(1,',]' = F[iﬂ'_j] (I‘l‘lOd 2). (3)

Below, we give three Fibonomial graphs and their partitioned adjacency matrices in Figs. 1 and 2, respectively.

O, 0

Fig. 1. Fibonomial graphs Gy, G; and G,.
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