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Assouad dimension of measures

Recall the definition of the Assouad dimension of a measure.
Definition

Let i be a finite Borel probability measure fully supported on a
metric space X. The Assouad dimension of i is defined as

dimAu:inf{s>0:EIC>0, st. VxeX,0<r<R
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Self-conformal sets

An IFS {p;}N  is a conformal iterated function system if
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Self-conformal sets

An IFS {p;}N  is a conformal iterated function system if

(C1) There is an open, bounded and connected set Q C RY, and a
compact set X C Q with non-empty interior, such that

go,-(X) C X,
forall i e {1,...,N}.
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Self-conformal sets

An IFS {©;}¥ | is a conformal iterated function system if

(C1) There is an open, bounded and connected set Q C RY, and a
compact set X C Q with non-empty interior, such that

(p,'(X) C X,
forall i e {1,...,N}.
(C2) For each i € {1,..., N}, the map ¢; is a contractive

Clte_diffeomorphism, and p;: Q — Q is conformal, that is,
¢’(x) is a similarity for all x € Q.
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Self-conformal sets

An IFS {©;}¥ | is a conformal iterated function system if

(C1) There is an open, bounded and connected set Q C RY, and a
compact set X C Q with non-empty interior, such that

(pi(X) C X,
forall i e {1,...,N}.
(C2) For each i € {1,..., N}, the map ¢; is a contractive
Clte_diffeomorphism, and p;: Q — Q is conformal, that is,
¢’(x) is a similarity for all x € Q.

The limit set F of this IFS is called a self-conformal set.
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Example
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Figure: An example of a self-conformal set
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Place dependent probabilities

We choose for each i € {1,..., N} a Holder continuous function
pi: X — (0,1), which satisfy >_% | pi(x) = 1 and consider the
probability measures p satisfying the equation

/ (x)dp(x Z/pl(x f o pi(x)du(x),

for f € C(X) where C(X) are the continuous real valued
functions on X.
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Place dependent probabilities

We choose for each i € {1,..., N} a Holder continuous function
pi: X — (0,1), which satisfy >_% | pi(x) = 1 and consider the
probability measures p satisfying the equation

/ (x)dp(x Z/pl(x f o pi(x)dp(x),

for f € C(X) where C(X) are the continuous real valued
functions on X.Measures that satisfy this equation are called
invariant measures for place dependent probabilities. Under
our assumptions, this measure exists and is unique and we denote

it by u.

Roope Anttila University of Oulu 11.5.2022 (4/6)



L7 universITY oF ouLu
Notation
Let ¥ = {1,..., N} and denote i = (i1,ip,...) €XL. Fori € X,
let ilp = (1y...,in)
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Notation

Let ¥ = {1,..., N} and denote i = (i1,ip,...) €XL. Fori € X,
let i|, = (i1,...,in). Let m: £ — F be the natural projection
defined by

{n(1)} = () 11 (F)-
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Notation

Let ¥ = {1,..., N} and denote i = (i1,ip,...) €XL. Fori € X,
let i|, = (i1,...,in). Let m: £ — F be the natural projection
defined by

7(1)} = () 11, (F)

Fori € ¥ and n € N we let

pi|,(0"1) = Hp,k (0¥1)).
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Notation

Let ¥ = {1,..., N} and denote i = (i1, h,...) € X. Fori€ ¥,
let i|, = (i1,...,in). Let m: £ — F be the natural projection
defined by

7(1)} = () 11, (F)

Fori € ¥ and n € N we let

ps| H pi (7

Denote by P(X) C X the set of periodic points of X.
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Notation

Let ¥ = {1,..., N} and denote i = (i1, h,...) € X. Fori€ ¥,
let i|, = (i1,...,in). Let m: £ — F be the natural projection
defined by

7(1)} = () 11, (F)

Fori € ¥ and n € N we let

ps| H pi (7

Denote by P(X) C X the set of periodic points of X. For
i € P(X) with period of length n, we let

P = pi|n(o'"i)7 and |<,0I1| = ‘9011|n(7r(i))|‘
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Results

Theorem (A. 2022)

Let u be an invariant measure for place dependent probabilities
fully supported on a strongly separated self-conformal set F. Then

log D
dima = sup Ing}.
ieP(X) og |5
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Results

Theorem (A. 2022)

Let u be an invariant measure for place dependent probabilities
fully supported on a strongly separated self-conformal set F. Then

log D
dima = sup Ing}.
ieP(X) og |5

This generalizes a result by Fraser and Howroyd (2020):
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Results

Theorem (A. 2022)

Let u be an invariant measure for place dependent probabilities
fully supported on a strongly separated self-conformal set F. Then

log D
dimap = sup Ing}.
ieP(X) og |5

This generalizes a result by Fraser and Howroyd (2020):

Let . be a self-similar measure satisfying the SSC. Then

log pi pi

dim = a
AR = 1,...N Iog ri’
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