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I.  Abstract 

Fractals, structures formed by iterations of identical shapes, can be found in numerous places 

including nature. The Chaos Game is an embodiment of this emergence of patterns from 

seemingly random actions. Using a dice and a piece of paper, one is able to generate the 

Sierpinski Triangle, a form of fractal structures.  Within this report, I aim to empirically 

demonstrate the Chaos Game and explain why the Chaos game is able to produce such 

structures using the notion of iterative function systems.    
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III.  Introduction 

Fractals are important structures constructed by infinitely repeated shapes. Research has been 

conducted to investigate the fundamental properties of Fractals, such as calculating the 

dimension of fractals, or the connection of Fractals with nature.   

 

Most notably among these structures, a Sierpinski triangle is an equilateral triangle 

subdivided recursively into smaller equilateral triangles. (Nithya. R and Kamali. R, 2017)  

 

 
Fig 1. 4 Stages of the Sierpinski Triangle 
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While Sierpinski triangles can be formed by simple recursive functions, the highly organized 

structure can be formed through a series of merely random actions named the Chaos Game. 

One chooses a random point 𝑃0 inside an equilateral triangle. Then, we choose a random 

vertex of the triangle and mark the midpoint 𝑃1 between the random point 𝑃0 and the chosen 

vertex. As the number of trials in the Chaos Game tends to infinity, the dots will generate 

arbitrarily close approximations to the Sierpinski triangle. (Hutton, 2008) 

 

This investigation will iterate the Chaos Game to empirically verify, and mathematically 

prove the statement.  

IV.  Method 

First, set the three vertexes of an equilateral triangle. Drawing the perimeter is not necessary. 

Then, pick a random point in the triangle. Third, choose a random vertex of the triangle and 

mark the midpoint between the random point inside the triangle and the chosen vertex. Now, 

repeat the third step using the newly marked point.  

 

Using Mathematica, we set the variables as  

 
Fig 2. Setting points A, B, C, and the starting point 

 

 
Fig 3. Chaos game as a function 

V.  Results 

Using the code that we made, we input two random coordinates and obtain a result by 

iterating the Chaos Game 1000, 4000, and 8000 times respectively for each of the 

coordinates. In this paper, coordinates 𝑃1(0.993333, 0.00381973) and 𝑃2(0.557994, 

0.243226) were used. We were able to obtain the results as in Fig  4 and Fig  5. Both are 
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