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Mandelbrot Set

e A fractal within the complex
plane defined by a recursive
sequence

e Each term in the sequence
must have a norm bounded
by 2

M = {c€ C|{z,} is bounded, where z, 1 = 22 + ¢ for all n € Ny, zy=c}



Coding the Mandelbrot Set

e Make a subset of the complex plane where we wish to define the Mandelbrot
set

e \We wrote a function that takes in bounds for x and y and then creates a
matrix that acts as the subset of the complex plane

def makeMatrix(xmin, xmax, ymin, ymax, nx, ny):
= (xmax-xmin)/nx
= (ymax-ymin)/ny
.arange(xmin, xmax + 1, dx)

.arange(ymin, ymax + 1, dy)

.asarray([complex(x[k], y[J]) for k in range(0, nx) for j in range(0, ny)])

.reshape(C, (nx, ny))
= .transpose(C)

return C




Coding the Mandelbrot Set (cont.)

def mandelbrotSet(C, maxiter):

e Start with a zero matrix N of the

. i N = np.zeros((len(C[:, 1]), len(C[1l, :])), dtype = int)
same size as the previously S e TG S
defined matrix C for j in range(0, len(C[l, :])):

e For each coordinate z in C, we o e
run the recursion on z 0, 0)

e If Z's sequence is bounded, (z) <= 2 and n <= maxiter:
then we leave the e e
corresponding entry in N alone A

e Otherwise, the sequence if n >= maxiter:
diverges at a specific iteration Cih, 51—

n. Change the corresponding eturn K

entry in N ton



Zooming into the Mandelbrot Set

num iterations = 300
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Desired Animation




Animation Video



https://docs.google.com/file/d/1E5T49iGNQxEvev4-WMtmZ3tIrgFrETMn/preview
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