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Let f (x) be a continuous function defined on a closed interval I, and let x0 ∈ I. Can
we characterize the asymptotic behaviour of the sequence
x0 , f (x0 ), f ◦ f (x0 ), f ◦ f ◦ f (x0 ), f ◦ f ◦ f ◦ f (x0 ), · · ·?

(1)

This sequence can be viewed as the solution of a difference equation in the form
x(n + 1) = f (x(n)), which is a discrete analog of the differential equation x0 (t) =
f (x(t)).
On the other hand, a discrete analog of the non-autonomous differential equation
x0 (t) = f (t, x(t)) is given by the difference equation x(n + 1) = f (n, x(n)), i.e., given
a sequence of continuous functions f0 , f1 , f2 , ... defined on a closed interval I, we
investigate the alternating system
x0 , f0 (x0 ), f1 ◦ f0 (x0 ), f2 ◦ f1 ◦ f0 (x0 ), f3 ◦ f2 ◦ f1 ◦ f0 (x0 ), · · ·

(2)

In this seminar, we use tools from analysis and graph theory to characterize periodic
structures obtained in orbits (1) and (2). The presentation will be given assuming
the audience is not specialized in difference equations but has a diverse background
in mathematics.
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