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Obj ectives/Goals Abstract

To prove Symmetry rules found by the iterations of complex equatig utilizNqg fragtal geometry.
Methods/Materials
Materials: Linux operating system, C code compiler, and knowlegige of usShqg ™NQUIX and C.
Results
From the data generated by the programs, | noticed that the symetthwof the imafe seemsto be related to
the power of the function.

Thisis pretty interesting because it demands a reason wh iesin the mathematics. If

someone examines the function x*2 or x"3 then that personw{IM™sgtice thamMor complex numbers, thisisa
rotation. In the data we saw what happens when we mpd Qriyal function by 2d. The point behind
2d was its relation to the circumference of acircle 2¢ med to be 1. When simplifie€

the function doesn#t change at all. It acts like the 2d a5 1. T dated an effect of #circling# all th€
i j . the circle wraps around awhole time

2. Instead of wrapping all the way around
{ wraps around again. This produces the two

on the 2nd power, it only wraps %> around.

But when the function israised to tZe 2nd p6
symmetric parts we see when weral

| conclude that complex numbers
can be proved both thru observing.

etry when raised to a certain power. This symmetryx
pirical observation and mathematical work. Frox
QW to create afractal and the discovery of the more hidden

parts behind fractal images. | bs have a certain pattern.

Summary
| amtr metry properties of Mandelbrot sets by utilizing a computer

Help Received
Used equipment at Jisan Research Institute under the supervision of Dr. Sanza Kazadi
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