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Abstract

In this paper, we show how Extended Fibonacci Cubes can be seen as (Cartesian) product graphs whose components are hypercubes and Fibonacci Cubes. By exposing this property, we prove that there are no distinct Extended Fibonacci Cubes (except the trivial ones) with the same number of nodes.

1. Introduction

The Fibonacci Cube is a particular subgraph of a hypercube and is based on Fibonacci Numbers. The Extended Fibonacci Cubes, has the additional characteristic of being available for a large number of sizes the allowing more chosices to build different systems while keeping all the favorable characteristics like regularity and fault tolerance.

2. Extended Fibonacci Cubbes


[image: image1.wmf]}.

1

,

|

)

,

{(

}

1

,

0

{

)

,

(

)

(

position

on

differ

exactly

v

and

u

that

such

V

v

u

v

u

E

V

E

V

n

H

n

Î

=

=

=


010||{00,01,10} = {01000,01001,01010}.

For any n≧2, we recursively define V(n)=0||V(n-1)∪10||V(n-2) where V(1) = {0,1} and V(0) = 
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.

Definition 1. For any n≧2, the Fibonacci Cube of dimension n, denoted by FC(n) = (V(n), E(n)), is the subgraph of H(n-2) induced by V(n-2)

Given k≧0, for any n≧2 we recursively define 
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 EMBED Equation.3  [image: image4.wmf]).
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Definition 2. For any k≧0 and n≧k+2, the Extended Fibonacci Cube of order k and dimension n, denoted by 
[image: image5.wmf]))
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, is the subgraph of 
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3. Sparsity of Extended Fibonacci Cubes

Theorem 3. An Extended Fibonacci Cube 
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 is the product graph:
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[image: image10.jpg]EFCy (8) =FC(5) x FI(3)

Fig. 1. An example of how the product of F(C(5) and H(3) gives the Extended Fibonacci Cube £7C3(8).




Corollary 4. The cardinality of 
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Theorem 5. The nontrivial Extended Fibonacci Cubes 
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have all different sizes.
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Table of Sizss of Extended Fibonacci Cubes for n < 12
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4. Conclusions
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