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Iterative dynamics of a continuous function on a topological space

Let

f : X → X

be a continuous function on a topological space X. This defines a dynamical system in the

usual sense

X × N → X

(x, i) ↦ f i(x)

Definition

forward orbit
orb+

f
(x) := {f i(x) ∣ i ∈ Z≥0}

backward orbit

omega-limit set
ωf(x) := ⋂

n∈Z≥0

{f k(x) : k ≥ n}

alpha-limit set

invariant sets
f(A) ⊆ A

strongly invariant
f(A) = A

CINE sets closed, invariant and non-empty sets

minimal sets CINE set but does not properly contain 

any other CINE set

–

Dynamics that are topologically transitive and mixing

f is called if

topologically transitive (or irreducible) for every pair of open sets U ,V , there is an 

iteration of U which does not intersect V   

∃k ∈ N : f k(U) ∩ V = ∅

topologically exact (locally eventually 

onto)

for every open set U , there is an integer k 

such that 

f k(U) = X

minimal every orbit is dense, that is, for all x ∈ X 

{f k(x) ∣ k ∈ Z} = X

topologically mixing for any two non-empty open sets U ,V , the 

iterations of U eventually stays intersected 

with V , that is, 

∃N ∈ N : n > N ⟹ f n(U) ∩ V ≠ ∅

–

Sensitive dependence on

initial conditions of

dynamics of a map between

metric space

Let (X, d) be a metric space and

f : X → X be a map. If there exists a

ϵ > 0 such that

∀x ∈ X, δ > 0(∃y ∈ X,n ∈ Z>0(

then dynamics of f is said to exhibit ϵ-

sensitive dependence on initial

conditions.

d(f n(x),

structures based on sets

https://rupadarshiray.github.io/notes/AKN7cAhDDQKMGhhHzm55Qg.pdf
https://rupadarshiray.github.io/wiki
mailto:rupadarshiray+wiki@gmail.com
af://h1-1
https://rupadarshiray.github.io/notes/ZJl02R4pUWRHgcc9kmJWKP.pdf


And it has 12 siblings.

​ Topological spaces

​ map

​ Iterative dynamics of a continuous function on a topological space

structures based on sets

​ Topological spaces

​ map

​ Closed map between topological spaces

Continuous maps between topological spaces

When does a map between topological spaces send discrete sets to

discrete sets

Homotopy classes of maps

Iterative dynamics of a continuous function on a topological space

Local homeomorphisms between topological spaces

Open maps between topological spaces

Projection modulo compact factor

Proper maps between topological spaces

Quotient maps between topological spaces

When is a local homeomorphism between topological spaces a covering

map

When is a local homeomorphism between topological spaces a closed

map?

1. etheses.bham.ac.uk/id/eprint/1476/1/Barwell_11_PhD.pdf↩︎

https://rupadarshiray.github.io/notes/Po45UW8We5vsoWVEBz5WYn.pdf
https://rupadarshiray.github.io/notes/AKN7cAhDDQKMGhhHzm55Qg.pdf
https://rupadarshiray.github.io/notes/ZJl02R4pUWRHgcc9kmJWKP.pdf
https://rupadarshiray.github.io/notes/Po45UW8We5vsoWVEBz5WYn.pdf
https://rupadarshiray.github.io/notes/O4Yohn64nOLjeiZnNrOt1c.pdf
https://rupadarshiray.github.io/notes/enscAmanBekxA1mKdkI0Yb.pdf
https://rupadarshiray.github.io/notes/IgrtevXspTyL6OjlItVQYp.pdf
https://rupadarshiray.github.io/notes/IgrtevXspTyL6OjlItVQYp.pdf
https://rupadarshiray.github.io/notes/Nmv3DjezPsP8gJ3A8ANTIA.pdf
https://rupadarshiray.github.io/notes/AKN7cAhDDQKMGhhHzm55Qg.pdf
https://rupadarshiray.github.io/notes/2tbOvjKnV64PZNPNj9y1WP.pdf
https://rupadarshiray.github.io/notes/dQdnyrfJzyhRBUGERCBnXS.pdf
https://rupadarshiray.github.io/notes/lE5TWJo3sZ7bdqu78kQBd4.pdf
https://rupadarshiray.github.io/notes/UQTsKFViPaWa0Y2JGHF4Lx.pdf
https://rupadarshiray.github.io/notes/zVInYPjks8pXzUoYZ5rl7V.pdf
https://rupadarshiray.github.io/notes/cvq5Fz2jsXyen5CUm4VcJG.pdf
https://rupadarshiray.github.io/notes/cvq5Fz2jsXyen5CUm4VcJG.pdf
https://rupadarshiray.github.io/notes/5PoVRhrTUtXNQrcp4qLsNN.pdf
https://rupadarshiray.github.io/notes/5PoVRhrTUtXNQrcp4qLsNN.pdf
https://etheses.bham.ac.uk/id/eprint/1476/1/Barwell_11_PhD.pdf

	Iterative dynamics of a continuous function on a topological space

