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②FractalExperts
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"Let itgo" -fractal

snowflakes



③ok curve Define the fractal as F=E
k=0

Eo Let ((h) be the length of En, and
o- 1 A(k) the area enclosed by it and y=o.

((0)= 1 , A(d) = o
E

((1)= 4/3 A(l)=-
Area ofA

Else
36 is
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L(h)=(4/3)h)=
En ->+D
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④ Natural fractals
How long &
isthisSelfiar coast?(↓

branching

↓
structure

FWhat is the ↑
Scale? findetail
-



⑤Whatis a fractal ?
I
all of them !

· fine structure/detail at multiple scales hochcurve

andtoo "irregular" for length , area etc. to satisfyScale- ferninvariance
· self-similarity (small parts look like the whole)
· usually also simple in someway (eg . recursivedefinition)
· "fractal dimension" greater than topological dimension

* Cantorste

⑳ O disconnectedpointsIFalconer,cometry)1= line

2= area etc .



⑧ Dimension N2
F

N=S

(#

L #2

d=1



⑦Box-countingDimension "How many boxes

of size S do we

Let FEIR" be non-empty and bounded .
need to cover the set?

"

For 80, Elis , is a S-cover of F if :

FCU, K: and Ofi/S fi

(they coverF) (they are each S-wide) &Let Ng(F) bethe least numberof sets in a S-cover ofF.

Then I~iimig(F)=IO if thde to



~sample: Middle-third CantorSet

- Eo= [0,1]

- - Er= [a]v[E]
-

---- Idea:
............... - -

.................. .....

-Level En consists Obtain upper and lower bounds

of 24 intervals of length3 I for the minimum S-cover at agiven level.
F =PEnEn heNoMentake the limit as 8-0



Upperbound : Lower bound : Howmayneed?)("Howmanye?") - (
Let O<811 , then Junique h S . E . Let o<811 , then Junique h S. t .

3
-h8134+1 3

- h+283h

-
----

=biggerthan
levelset itsufficea

Since s issmattergap, anySo El is a S-cover ofF with 24 s gap3
=k
biggerthanset diameterS

........... -

F

=>

sets
. Hence Ng(F)=2h

Set in a S-cover intersects only one
interval in En-So at least one is

required for each : Ng(F)=24

·3
->Log as8.



Hence in the limit 8-0s

-

- -dim
-- - -

So the box-counting
- - - -- dimension is :
.... ---- ---- ----

....... ....... ....... ..... dimp(F)=Logo



⑪ Divider dimension (there are many related)
-

②Given a curve C ,set "divider"yadsdefinitiondimensio. . .
width S and measure howmany Ms(c)
points 8-apart on the curve.

757
② Repeat for smaller S.

③ Estimate log-log gradient :
I

dimp(c)=limMsO·



⑭teratedFunctionSysteSeed with
a system of contracting functions : FFUSi(F)(

OT 1 For middle-third
-

Si V ↓ S2
Cantor Set :

- -

O 135 I S , (x)= Ex , Sc()=-x+
- - - -

--- - --

Then # is uniquely such that:
............... - -

F.......... F=S i (f)uSz(f)
Two copies of the whole set .



github.com/gavinabernethy/gifs_generator

Let
S : /R"--IR"be

S(X)=USi(X)
Then for suitable

A
So choosing a suitable system of contractions↑
Si ... > SN and starting set ACIR2 the

system converges to a fractal. generateyour ownat
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