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ABSTRACT
“Fibonacci strings” were first defined by Knuth in his 1968 “The Art of Computer
Programming,” as being an infinite sequence of strings obtained from two initial let-
ters f1 = a and f2 = b, by the recursive definition fn+2 = fn+1 · fn, for all positive
integers n ≥ 1, where “·” denotes word concatenation. In this paper, we first propose
a unified terminology that allows readers to identify the different types of Fibonacci
words, and corresponding results, that appear under the umbrella term “Fibonacci
words” in the extensive literature on the topic. Motivated by ideas stemming from
theoretical studies of DNA computing, we then define and explore involutive Fibonacci
words (φ-Fibonacci words and indexed φ-Fibonacci words, where φ denotes either a
morphic or an antimorphic involution), and study various properties of such words.
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1. Introduction

Fibonacci words or Fibonacci strings were introduced as word counterparts of the
Fibonacci numbers defined by F0 = 0, F1 = 1, and the recursion Fn = Fn−1 + Fn−2
for all n ≥ 2. “Fibonacci strings” were first defined by Knuth in his “The Art of
Computer Programming” (Volume 1, Section 1.2.8, Exercise 36, [29]), as being an
infinite sequence of strings obtained from two initial letters f1 = a and f2 = b by the
recursive definition fn+2 = fn+1 · fn, for all n ≥ 1, where “·” denotes word/string
concatenation. Various other definitions of Fibonacci words have been proposed since,
as detailed in the sequel. In this paper, we first propose a unified terminology for the
purpose of clarification and comparison of the multiple variants of the definition of
Fibonacci words that exists in the literature.

(B)This work was supported in part by the Natural Sciences and Engineering Research Council of
Canada (NSERC) Discovery Grant R2824A01 to L.K.


