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(Fllled) Julia Set Set of all initial guesses z, for which

the orbit z, under the mo,o zZ2+c
remoms bounded

[znﬂzzi%—c }

Letc=-125 | —— |

Gaston Juliq, 1893-1978



Mandelbrot set
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Same equation, but now we study c's

z, and ¢ are complex numbers

Benoit Mandelbrot created the fractal set that consists of all numbers
c in the complex plane for which the equation above generates a
bounded orbit z, z,, z,, 25, 2, -, Starting fromz, =0

(the corresponding Julia sets are connected)




Mandelbrot set

L zn+1:zi+c }

Choosec=1. Then:

Zy= 0, z,= 1, Z,= 2, Zy = S, Z,= 26, .. = z, Qrows without bound!
So,c=1 is NOT in the Mandelbrot set! (c=T1is escaping the set))

Choose c=-1. Then:
2,=0,2,=-1,2,=0,z,=-1,2,=0,.. = z_is either -1or 0 = bounded.
So,c=-1 isin the Mandelbrot set.

Choosec=i Then:
Zy= 0,z1=i,z2= -1 +iz, = —i,z4=—1 +ize=-.. = z_is either-i or-1+i=
bounded. So,c=i is in the Mandelbrot set. 4




Mandelbrot set

{znﬂzzi%—c }

Mandelbrot sets created for
different number of iterations:
n =295, 10, 20, SO, 100, 2000.




c=-79 +.15i

c=-1.476 + 0i

c=-1062 +1.04i

Mandelbrot set

Julia Sets vs Mandelbrot Set

A specific Julia set can be defined by a
point in the Mandelbrot set matching its
constant ¢ value, and the look of an
entire Julia set is usually similar in style
to the Mandelbrot set at that
corresponding location.

Points near the edges of the Mandelbrot
set typically give the most interesting
Julio sets.




Julia Sets and Mandelbrot Set are fractals!

The term “fractal’ (1975) was
coined by the mathematicion ‘A fractal is o way of
Benoit Mandelbrot, based on seeing infinity",

the Latin fractus, meaning

‘broken”or ‘fractured.

Fractal mathematics or fractal geometry is one of the most
important discoveries of the 20th century.
It has tools that allow us to describe clouds, trees,
coastlines, romanesco broccoli, and other objects that
cannot be described using traditional geometry.

Benoit Mandelbrot
1924 - 2010

Fractals have 2 important features: self-similarity
and fractal (non-integer) dimension.




