The Mandelbrot Set

The Mandelbrot set is based on the recursive equation z,41 = zfl + ¢ where the
pronumerals all represent complex numbers. The Mandelbrot set is the set of
points ¢ on the Argand plane such that given zy = 0, z,, remains bounded (does
not go off to infinity) no matter how large n gets.

For example, if ¢ = 1 + 0¢ we get the following values for z : zo = 0,27 =
02 +1=1,20=1241=2,23 =22+1=05,24 =5>+1 = 26,... which is
unbounded, so 1 4 07 is outside the Mandelbrot set.

Ife=—1,weget 20=0,21 =0°—1= 1,20 =(-1)2—-1=0,23 = —1,24 =
0, ... which is bounded, so —1 + 0¢ is in the Mandelbrot set.

Ifec=i,weget 20 =0,20y =t,20=—144,23=—l,24=—1414,25 = —i...
which is bounded, etc.

There are many possible variations on this recursive equation, such as z,+1 =
— — C —
Zn +C 241 = CZp,y Zn41 = o Al = \/Zn T+ C.

For some of these it will be easy to predict which values of ¢ will give bounded
results. Others will be more challenging (or perhaps we should say ‘interesting’).

Investigate.



