
A PROPERTY OF FIBONACCI WORDS

by

Aldo de Luca

T. &t^tu. to d^ Ma. te. mcit>ica. de. tt1 Un^v&U^ta d-i Napot^, 'Itaiy and G. N. S. A. G. A,

Let A be a fim'te, nonempty, set or a-tphabe-t and A the free monoid

generated by A. The elements of A are called t<itte. ft& and those of A

wofid^. We suppose that the cardinality IAI is ^ 2. The sequence -Cf_> ,

n >1, of words of Fibonacci is , inducti've1y, defined as:

f1s' . f2 s b . 'n+1 c fn fn-1 . a-b ^ - ^ . " ^
In the combinatorial theory of free monoids the sequence of words of

Fi'bonacci plays a very important role since the words of Fi'bonacci have

remarkable combinatoria1 properties some of which have been stressed by

Knuth, Morris and Pratt C13 in relation with problems of "string matching"

and , more recently, by Duval E2] in the study of "pen'odicity" of words.

A survey on properties of Fibonacci words can be found in E33 .

By making use of a result which states that for n> 3 the Fibonacci

words <f_>have a palindrome left factor of length lf_l -2, we have

proved in 1:43 that for a11 n ^4 , f_ ^. -6 -t^ie. pfiodact o^ two, u. n^qu. e. ty

de. -te. A. m-cned, pa£/LndA. ome woA-dA o^ £&ng-t^4 F(n-1 )-2 and F(n-2)+2, where

F(n) = 1^-1 is the n-th term of the Fibonacci numen'cal sequence.

These two properties of the Fibonacci words are of great interest since

one can show (cf. [43 ) that for n >4 , the. F^bonacc/c Aeque-nce. <f_> ^

the. uLn^qu-e sequence, o^ woftdii ^at^^y^ng the. pA. av^ou.4 pftope-ftt^a and the.

a. dd-it^onoit fLe. qu. i^. e. me. nt^ that the. woftdi, c. onta. i. n at ie. a. &t two d'i^e. /te. nt

te. tte. ft^ and thctt biQA-n w^th a. &am<i tittan. (the letter "b" in our case).
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