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A generalization of the well-known Fibonacci sequence is 
the k-generalized Fibonacci sequence (F (k)

n )n≥2−k for some 
integer k ≥ 2, whose first k terms are 0, . . . , 0, 1 and each 
term afterwards is the sum of the preceding k terms. In this 
paper, we look at the prime factors of the reduced rational 
number F (k)

n /F
(�)
m as max{m, n, k, �} tends to infinity.

© 2015 Elsevier Inc. All rights reserved.

1. Introduction

The Fibonacci sequence (Fn)n≥0 satisfies the recurrence Fn+2 = Fn+1 + Fn for all 
n ≥ 0, with the initial values F0 = 0, F1 = 1. A well-known generalization of this is 
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the k-generalized Fibonacci sequence (F (k)
n )n≥2−k, which satisfies the k-th order linear 

recurrence

F
(k)
n+k = F

(k)
n+k−1 + · · · + F (k)

n (n ≥ 2 − k),

with the k initial values 0, 0, . . . , 1. Observe that

F
(k)
1 = 1, F

(k)
2 = 1, F

(k)
3 = 2, . . . , F

(k)
k+1 = 2k−1, and F

(k)
k+1 = 2k − 1.

In particular, F (k)
j is a power of 2 for all 1 ≤ j ≤ k + 1. Such powers of 2 are called 

trivial. In [2], it was shown that there is no nontrivial power of 2 in the k-generalized 
Fibonacci sequence (F (k)

n )n≥1 for any k ≥ 3. When k = 2, the only nontrivial power of 
2 is F (2)

6 = 8. An extension of this result appears in [6], where it is proved that if k ≥ 2
and m ≥ 1, n ≥ 1, s ≥ 0 are such that

F (k)
n = 2sF (k)

m ,

then either s = 0 (and m = n) or F (k)
m is a power of 2. In particular, if on the set 

{F (k)
n : n ≥ 1} we put an equivalence relation under which a is equivalent to b if the 

ratio a/b is a power of 2 of integer exponent, then there is an equivalence class formed 
by all powers of 2 (classified in [2]) and all other equivalence classes are singletons. In 
particular, if the largest odd factor of F (k)

n exceeds 1, then this largest odd factor uniquely 
determines n.

In [3], the equation

F (k)
n = F (�)

m (1)

was studied. To avoid trivialities, it was assumed that n ≥ k + 2, m ≥ � + 2 and 
(n, k) �= (m, �). Under these assumptions together with k > �, it was shown that the 
only solutions are

(n, k,m, �) = (6, 3, 7, 2), (11, 7, 12, 3).

For an integer m put P (m) for the maximal prime factor of m with the convention 
that P (0) = P (±1) = 1. For a rational number a/b in reduced form, put P (a/b) for 
P (ab) = max{P (a), P (b)}. In [1], it was shown that the inequality

P (F (k)
n ) ≥ 0.01

√
logn log logn (2)

holds for all k ≥ 2 and n ≥ k + 2.
In this paper, we study a more general problem which in particular encompasses all 

of the above. Namely, for positive integers n, m, k ≥ 2, � ≥ 2 we write
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