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How to spot them

Has detail on every level

Is self-similar at different sizes
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Not magic




Julia Sets: How are they generated?




Function iteration

multiplication
c= some complex number ()

for all x,y in window of interest:

imaginary axis

z= xX + 1y
for i=1..1000: wltiply lengihs
z= z"2 + cC

if |z|<4: color (x,y) black

real axis
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Function

c= some complex number ()
for all x,y in window of interest:
z= xX + 1y
for 1=1..1000:
z= z"2 + C

if |z|<4: color (x,y) black
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Iteration

| multiplication |

a*b=-1+3{

imaginary axis

L b=1+2{

real axis

c=1.23+0.7i




Mandelbrot set

e always start at 0, and look at effect of changing ¢

for all x,y 1n square of length 2:
c= xtiy
z= 0
for 1i=1..1000:
z= z"2 + cC
1f z<2: color (x,y) black




Demo of fractal eXtreme

These images, of vanous different types of fractals, were all dscovered
and colowred with Eractal eXtreme, by Cygmues Software

Chck on these snages 1o soe 320 by 240 versicns of them, phis Sew cocrdinates

¥ you wast 10 see an ndex that powts ot 640 by 480 verscas of these mmages, Cick here
To see an index created out of 320 by 240 mmages, cick boxe
Chok hexe vo see a fractal calodased of & magndicance of over ten 10 the three hundredh power
Osher Exactal Sites
To recreate these mmages yourself, dowsload 2l 45 cognal mages and load them mo Fractal eXtreme for contimed explorason
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Geometric fractals




Generating the Sierpinski Triangle

* Geometric construction / L-system
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Generating the Sierpinski Triangle

e Pascal’s triangle
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Generating the Sierpinski Triangle

e Cellular automata .
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Generating the Sierpinski Triangle

* Chaos game

do like... 10000 times or something:
p = randompoint ()
for 1i=1..100:
p= (ptrandomvertex()) /2

plot black dot at p




Koch Snowflake

L system basis and generator:

Ve

Perimeter calculation:
Iteration 0: 3

Iterations: lteration 1: 3*(4/3)

L A) lteration 2: 3*%(4/3)"2

) \ . . v v e lteration n: 3* ( 4 / 3 ) n



Fractals in nature
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Fractals in nature




3D fractals




3D Fractals Video




Fractal music
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