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JJR

The Mathematics behind the Mandelbrot 
 In order to approach my research question, I am going to look in detail first at the Mandelbrot 
set, then the Julia set and finally I will look at the relationship between the two. The 
Mandelbrot set iterates and plots points in the complex plane, which resembles the shape and 
functions like a fractal. 

The image shown in the first page of the introduction is a color coded image of the 

Mandelbrot set. The mathematics behind this is described below. 

The Mandelbrot set is defined by a complex quadratic polynomial whereas the function for Pc 

is as follows: Pc: c-+ c. This complex quadratic polynomial is what tells what is going on. It 

tells that the value one get in the function will be put back into it, which allows the funcnon w
iterate (as explained earlier). 

The Mandelbrot set has a set of values of c in the complex plane given by the complex 

function: Zn+i = Z� + c. Where n is the term or iteration the complex function starts at 

(setting n to infinite creates the Mandelbrot set as simulated on computers), c is a complex 

value, Z is the point where the set starts from in the complex plane. 

By inserting the complex function into the complex quadratic polynomial, one gets the 

following: Pc: Z-+ Z2 
+ c. The Mandelbrot set can, however only exist under certain 

conditions. The conditions are the following: M(c) +-- (PZ1(0)I < 2 for all n 2:: 0). As long as 
the complex quadratic polynomial is kept between or on 2 and 0, the Mandelbrot set is true. 
However, if Pc allows for values that are greater than 2, the set will escape to infinity. This 

gives the base of what the Mandelbrot set does. 

Because of the conditions of the Mandelbrot set, the range or the output that gives the 

sequence of the iterations will never be greater than 2 in both the negative plane and the 

positive plane in a complex plane.9 Despite these conditions for the function of the Mandelbrot 

set. a similar function can be created to generate iterations that uses a number in the set IR{ to 

get a better understanding of how it works. Configuring the complex quadratic polynomial (of 

the Mandelbrot set) into a quadratic polynomial by setting the complex number Z to the point 

where the set starts in the real plane, which is denoted by r; and setting the complex value c to 

any real number, denoted by a. This will result in the following: 

P : r -+ r2 + a.

� (Ask a nerd: Mandelbrot, n.d.) 
8 
Unclear. Understanding is not being shown.
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