



































































































































Isandsymbolica

Let d 6m be an IFS

Define the symbolic space associated

to I by

Σ 1 m

For I je E define

In j ie is in jesse in

where n sup k 1
in im forell
men

Define the length of the

compefix Inf by

linjl n and define a metric

on Σ by

eli m
tinil






































































































































Let
2 Ein

with In 1 m

Symbolic Cylinders

in in FEE jusin Keen

Let BU is in ie ninth.ms

Lee
Let F be a function on Σ

satisfying

f 1 E F i for all ie It

Then the set function u on defined

by
u 01 0 and u 3 F i

extends uniquely to a finite Bonel

measure on Σ






































































































































Example
Shiftinverian tmasure

Let s Σ be the left

shift operator
defined be

s ie iz iz iz is

A Borel measure ee is said to be

Invariant if

u s A u A for all
Borel A CI

5
1

A s A

jan 1

Tines
Let ps Pml be a probability

vector Then the function defined by

f Σ It F d 1

Flij p f i for all I I

Then the extension of to Σ is s invariant






































































































































NaturalProjection

Given an IFS I 41 0m

let D Ne be the attractor of F

The natural projection T I A

is defined by

T1 I In pigini in
o

A U T I
ieΣ

Define the level n cylinders of the

attractor A by

Nis in die in
d






































































































































Dimension

BIBBITS 2 cubses of

length 2 necessary
to cover line

BBBI 22 cubes of length 2

1559DIBDISI IS necessary to cover cube
BIDDID

This informs the following notion of

dimension known as Minkowski or

Box Countingdimensions

define

Dic 2 m 2 imitt me mil 2d

Dyadic cubes at scale 2






































































































































Let D Da

Definit.cn Minhowski BoxDimnsion

2etECIRd Then

T.nl linn
los mi

E
EikftIdimB

E 1g mind E E'Ya CDs

If dimps E dims E then

dim E iTmB E did E

and we call dim IE the Box counting

or Minkowski dimension






































































































































Alternativedefinition

For Ecird bounded and d o

k for somelet NLE d min k Ec Blind BcRd

Then

dimps E inf s N E e es 0

inf s limit N E e 20

sup s ima NCE e es a

sup s 258 NCE ales 0

and

dim E inf s lim inf N E e es 0
E 0






































































































































Examplec

Consider the middle third Cantor

set C

Feit
At k z we need all dyadic intervals

of the unit internet to cover the

first stage of construction

For K 1 we would need

roughly f 2 internals of length

2 to cover the Kth stage

of construction
for dimension

Thus the computation becomes






































































































































What if we used smaller internals

to avoid covering empty space

For the Kth stage we cover the

construction intervals of length 2
MK

for M 1

Then we need roughly 3 2mn

intervals to cover the leth stage of the

construction

Dimension computation

leg 2 3 2mn

T.cn
1 for MS 1






































































































































Instead at the 4th stage find K

5 2 2 is approximately the size of

a 3 length interval

k 1,92k
One needs 2 intervals of this

size to cover the kth stage

This

ii in log 3

Talterntivcomputatiniseasier
N E 3 ⁿ 3

ˢ
2413 us

line NCE 3
4

3 m E 0,0

s togs






































































































































Exampled

For the first he steps construct

a middle third Cantor set

1 1

11

For the next

nz steps construct

middle Cantor 1 1

set in Tf






































































































































then the next us steps we switch

back to middle third cantor set then

the next my steps swith back to

middle Cantor set

Then if

so

then dim a

dinosa fs


