Mandlebrot transformations of complex numbers
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julia.m plot option abs diverge
Plot a surface with height
h(X,y). This is the iteration

number when |z| exceeds a
certain value e.g. 4

|
| In this case colours indicate |
|

height h(X,y). Itis a ‘colour-map’. |

|
|
|
- ___1

julia.m plot option plot =z
Plot a surface with
height h(X,y)

X=Re(z), y=Im(z)
h(X,y) = gV
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' The Mandlebrot Set has infinite
complexity!

“Dijon" French

__________ ' _ _ ' ... But a recursive fractal geometry

ersion 1.

— Define size of Argand diagram

xwidth x centre v centre H julia E = @
1.501% -1.1386 0.36269 % — Julia ical opti
Julia function z-=f(z,z0)
— Ci ite image opti Colour opti Output PNG image properties.
A
max ¥ of tile pixels 200 NaN colour Colormap image width image height zh2 420
Delete composite images (1l (Lo )| ane 0o Map creation rule

abs diverge -
Convergence radius lterations.
4 50
Map function
abs hd

atical options
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z"2 +z0 — Define size of Argand disgram———
xwidth x centre  centre
Map creation rule 15019 -1.1386 0.36269

Julia function z->f(z,z0)

abs diverge v. — Composite image opti Colour opti Output PNG image properties ————
Convergence radius lterations. max # of tile pixels 800 NaM colour Colormap image width image height
4 50 Delete composits images 11 prism A 200 600
Map function
abs -
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— Define size of Argand diagram

xwidth X centre ¥ centre
0.10481 -1.7489 0.00084002
—C ite image opti Colour opti Output PNG image propertiess ————
max # of tile pixels 800 NaM colour Colormap image width image height
Delete composite images 11 prism T 800 600

Benoit Mandlebrot (1924-2010)
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7 steps to enlightenment 7 = = tan (Zn + Zo)



The Mandlerocket! Z . =SIN / /
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Micro mandlebeast Zn+1 — (Zn -+ Z0 )




Mandlebrot surface: iteration 1 Mandlebrot surface: iteration 2
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Mandlebrot surface: iteration 13
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Mandlebrot surface: iteration 24
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7 steps to enIightenmerfF Zn+1 — tan_l (Zlf + Zo )

Mandlebrot surface: iteration 24
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< x=Re(z), y=Im(z)
o n(xy)=e"”
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The Mandlerocket Y Sin—l (Zﬁ n Zo )

Mandlebrot surface: iteration 25
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X=Re(z), y=Im(z)
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