
DYNAMICAL SYSTEMS (FALL 2010)

Final Exam

Problem 1.

Consider the map f : S1 → S1,

f(x) =
{

4x (mod 1), if x ∈ [0, 1
2);

6x (mod 1), if x ∈ [12 , 1).

Calculate htop(f).

Problem 2.

Consider the map Fα,β : Σ2 × S1 → Σ2 × S1, ω ∈ Σ2, ϕ ∈ S1,

Fα,β(ω, ϕ) =
{

(σ(ω), Rα(ϕ)), if ω0 = 0;
(σ(ω), Rβ(ϕ)), if ω0 = 1.

For which pairs (α, β) the map Fα,β is transitive?

Problem 3.

Consider expending maps

E2 : S1 → S1, E2(x) = 2x(mod1), and

E3 : S1 → S1, E3(x) = 3x(mod1).

Denote by F the product map, F : T2 → T2, F = E2 × E3. Is it possible to find a point x ∈ T such
that ω(x) is homeomorphic to a circle? To a Cantor set? To a product of a circle and a Cantor set?

Problem 4.

Let Λi be a hyperbolic set of fi : Ui → Mi, i = 1, 2. Prove that Λ1 × Λ2 is a hyperbolic set of
f1 × f2 : U1 × U2 →M1 ×M2.

Problem 5.

Prove that any contracting C1-diffeomorphism of R is topologically conjugated to a linear con-
traction.


