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PRODUCTS OF FACTORIALS IN
BINARY RECURRENCE SEQUENCES

FLORIAN LUCA

ABSTRACT. In this paper, we show that every nondegen-
erate binary recurrence sequence contains only finitely many
terms which can be written as products of factorials. More-
over, all such terms can be effectively computed. We also find
all the terms of the Fibonacci sequence which are products of
factorials.

1. Introduction. Let o and 8 be nonzero algebraic integers, and
let a and b be nonzero algebraic numbers. For any integer n > 0, let
(1) Uy, = aa™ + b3".

It is clear that
(2) Upto = MUpty1 + Su, forn=0,1,...,

where 7 = a +  and s = —afl. We refer to the sequence (un)n>0
as a binary recurrence sequence. If uy and w, are algebraic integers,
then (un)nZO is a binary recurrence sequence of algebraic integers. The
sequence (up)n>o is said to be nondegenerate if a/f is not a root of
unity. We refer to the equation

22—rz—s=0

as the characteristic equation of the sequence (uy,)n>0-

Let PF be the set of all positive integers which can be written as
products of factorials; that is,

k
(3) p_}':{w|w:Hmj! for some ijI}.
j=1
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