
gα := (Φ+)−1 ◦ Tα ◦ Φ−, Tα(w) = w + α

(Local) Parabolic Dynamics

f : z "→ z + z2 + · · · f−1 : z "→ z − z2 + · · ·

Φ+ : B+ → C Φ− : B− → C

Φ+ ◦ f = Φ+ + 1 Φ− ◦ f−1 = Φ− − 1

Parabolic Implosion: J 1
2
%= limε→0+ J 1

2
+ε

The “inner curls” of J 1
2
+ε suddenly disappear.

Quadratic family {pc = z2 + c}, parametrized by c ∈ C.

Mandelbrot set M = {c ∈ C : Jc is connected.}

Almost an example of the solenoid.

The Julia set of the map

(x, y) "→ (x2 + c + εy, x)

gives a solenoid if |ε| and |c| are small. The following example,
computed by S. Ushiki (Kyoto University) shows a solenoid,
just after “parabolic implosion.”

• Local expansion (instability of orbits)
Lyapunov exponent

λ(x) = lim
n→∞

1

n
log |fn(x)′|
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