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Introduction

A Fibonacci string of length n is a binary string b;...b, with b; - b;,; =0
for1 <i < n.Inthe other words, Fibonacci strings are thus binary strings that
contain no consecutive 1s. A Fibonacci string of weight k is a Fibonacci string
with precisely k ones. The Fibonacci cube I,, n =1, is the graph whose
vertices are all the Fibonacci strings of length n, two vertices being adjacent if
they differ in precisely one position. This cube was introduced by Hsu in 1993.
Munarini and others, introduced a new graph called the Lucas cube. The Lucas
cube A,, is obtained from I}, by removing vertices that start and end with 1.
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Lucas cube A, forn =1,2,3.

A perfect code of a graph is a subset C of its vertex set such that every vertex
of graph is either in C or adjacent to precisely one member of C.

The study of codes in graphs which was initiated by Biggs presents a
generalization of the problem of the existence of (classical) error-correcting

codes. For instance, Hamming codes and Lee codes correspond to codes in the
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Cartesian product of complete graphs and cycles, respectively. Also, it is proved

that T, admits a perfect code if and only if n < 3.

Preliminaries and method

In this scheme, first we denote some new subset of vertex set of A,,. By A,
we denote the vertices of A,, of weight k. For i € {0, 1} we denote by A"n,k the
vertices of A, that start with i. Observe that the vertices of A, are of the
form Oa, where « is a Lucas string of weight k and length n = 1. We calculate

that

|An,k| = nik(n;k),

=" F) = ("R,

Then, for the proof of the main theorem, we consider two cases, 0" € C and

0™ € C, where C is a perfect code on A,, and we get contradiction for n > 3.

Conclusion

The following conclusion was drawn from this research.

e The Lucas cube A,, admits a perfect cod if and only if n < 3.
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