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This book displays a variety of fractals that have been created using the author’s own 
computer programs. Also included is information about how each fractal was created, in as 
simple terms as possible, without any programming details. Some use mod arithmetic, 
some use non-base 10 systems, and some use similarity transformations that paste 
smaller versions of the original pattern onto parts of itself.

The depths listed for each fractal indicate how much detail has been revealed. 
Theroretically the depth could be unlimited, but screen resolution and memory space make 
that impossible.
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Ternary Fractal with Depth = 5



Ternary Fractal with Depth = 2



    How the Ternary Fractal is Created when Depth = 2



H Fractal with Depth = 10



H Fractal with Depth = 3



    How it the H Fractal is Created when Depth = 3



Star Fractal with 5 Segment Lengths and R = 0.40



Flowchart Showing how the Star Fractal is Created



Square Fractal with 7 Segment Lengths and R = 0.5



Flowchart Showing how the Square Fractal is Created



Two attached Ice Fractals with Depth = 5



Ice Fractal created using Similarity Transformations

See next page to go one step deeper.



Two attached Ice Fractals with Depth = 3



The Torn Square Fractal with Depth = 5



Torn Square Fractal created using Similarity Transformations



First two Similarity Transformations



Tree Fractal with Depth = 9



Tree Fractal with Depth = 4



How it was Created with Depth = 4



Two Koch Fractals with Depth = 5



Flowchart Showing how the Koch Fractal is Created



Island Fractal with Depth = 6



Island Fractal created using Similarity Transformations



Levy’s Fractal with Depth = 12



Levy’s Fractal created using Similarity Transformations



4 Levy Fractals connected at 90° Angles with Depth=10



Cross Fractal with Depth = 5



Flowchart Showing how the Cross Fractal is Created



Dragon Curve with 1000 Segments



Dragon Curve with 25000 Segments



Flowchart Showing how the Dragon Curve is Created



Four connected Mountain Fractals with Depth = 5



Transformation used to create the Mountain Fractal



Sierpinski’s Triangle



Sierpinski’s Triangle created using the Game of Life
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Similarity Transformation Example

The equations for doing a similarity transformation of a 
pattern of line segments connecting (0,0) to (1,0) are:


	 x’ = (x2-x1)•x - (y2-y1)•y + x1

	 y’ = (y2-y1)•x + (x2-x1)•y + y1


where (x1,y1) and (x2,y2) are the chosen endpoints for the 
transformed pattern of segments, (x,y) is any point on the 
original pattern, and (x’,y’) is its transformed point.


In the example shown here, the objective is to transform the 
red pattern of segments to the black pattern of segments.


x1=1/2, y1 =1, x2=1, and y2=3/2, so the equations become:


	 x’ = (1/2)•x - (1/2)•y +1/2

	 y’ = (1/2)•x + (1/2)•y + 1


If (x,y) = (0,0), then x’ = 0 - 0 +1/2 =1/2  and           	          	
y’ = 0 + 0 +1 = 1, so (0,0)        (1/2,1).


If (x,y) = (1,0), then x’ = 1/2 - 0 +1/2 =1 and                           
y’ = 1/2 + 0 + 1 = 3/2, so (1,0)        (1,3/2).


If (x,y) = (1/3,1/4), then x’ = 1/6 - 1/8 + 1/2 = 13/24 and        
y’ = 1/6 + 1/8 + 1  = 31/24, so (1/3,1/4)        (13/24,31/24).


If (x,y) = (1/2,-1/4) then x’ = 1/4 + 1/8 + 1/2 = 7/8 and                

y’ = 1/4 - 1/8 + 1 = 9/8, so (1/2,-1/4)         (7/8,9/8)
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