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The Chaos Game

1. Draw out three points A, B and C in the plane forming the vertices of a triangle.
2. Choose any point p0 in the plane as an initial seed 
3. Randomly choose A, B or C and place the next point in the orbit halfway to the 

chosen vertex 
4. Repeat Step 3



GeoGebra Simulation

https://docs.google.com/file/d/1gOd3lHbdTvqKl3-IASaU8Zhm0Ai-8_Nz/preview


Review: Fractals 

Definition: A fractal is a subset of Rn which is self-similar and whose fractal dimension 
exceeds its topological dimension



Algebraic way of forming a fractal 

Iterated Function Systems: “Intuition”



● Vertices: Fixed Points

● Define a function       :
○    “contracts” the distance between

 po  and B. 

●

Iterated Function Systems: Summary



● Comprises of a set of transformations {A1, A2, … , An}
○ n is the number of fixed points
○ Ai must be a “contracting” function

■
■ 0< 𝛽 < 1

●

Iterated Function Systems: Definition



● Change in the contraction ratio (𝛽)             
                               initial fixed points           Construct different fractals!

● Examples! 

From IFS to Fractals



Determining the Iterated Function System of a given Fractal

Sierpinski Carpet

Fixed points?
Contraction Factor?
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Iteration

First
Iteration

Second
Iteration

Third 
Iteration 

Fourth
Iteration 



Sierpinski Carpet

First two iterations

1) Contraction Factor, 𝛽 = ⅓

2) Number of fixed points = ?



Sierpinski Carpet

First two iterations

1) Contraction Factor, 𝛽 = ⅓

2) Number of fixed points = 8

3) {A1, A2, A3, … , A8}



Now, to you!

What is 𝛽 ?
A. ½ 
B. ⅓
C. ¼
D. ⅕



IFS Examples

Rotation



Application: Video Games

Barnsley Fern

● Ferns
● Snowflakes
● Carpets
● Any other self similar 

shape you desire



IFS for barnsley ferns

https://docs.google.com/file/d/1FFjVwHSlN7KxeiHEYj78wcGL7JMYBuGu/preview


● This function takes any point (x,y) and maps onto a line at the center

● This serves as the stem of the function

● This function is reiterated 1% of the time



And so on….

VISUALIZING FUNCTION A



● This function moves points up and then to the right.

● It results in creating successively smaller leaflets

● This function is reiterated 85% of the time



Visualizing function B

● Rotation and 
translation of 
points evident

● Points moved 
upwards to form 
subsequent 
leaflets

● MATLAB code 



● This function rotates points to the 
left

● It is responsible for the left hand 
leaflets

● This function is reiterated 7% of the 
time



● This function flips points to the right 

● It is responsible for creating the 
large leaflet on the right

● This function is reiterated 7% of the 
time 



Functions are interdependent



● Disease Diagnosis

Another cool application



Questions?
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