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In the world of algorithms for generating fractal graphics, one of the 
most mathematically satisfying methods remains relatively obscure or 
unknown. This method uses recursion to generate an image in the 
sequence of images converging to the fractal. These sequences of images 
are found throughout the literature and an example is shown in Figure 1. 
The convergence of such a sequence is a beautiful application of a 
contraction mapping in a metric space. Still, the usual textbook computer 
implementations either avoid the sequence (random iteration algorithm or 
chaos game) or are impractical because of memory requirements (an array 
entry for each pixel or string entry for each turtle command). 

Four recursive algorithms are presented, one in True BASIC and the 
remaining in pseudorcode that can be adapted to any structured language. 
The Recursive Drawing Algorithm is an amazingly simple True BASIC 
program that uses unique language features to directly implement the 
theoretical definitions. More generic techniques are found in the Map 
Sequence Algorithm that highlights the role of the recursion by separating 
it from the calculations and graphics. The Point Sequence and Matrix 
Sequence Algorithms build on this understanding to produce more 
efficient programs. In comparing these algorithms, with each other and 
with alternatives to the recursive approach, we find practical limitations 
and significant advantages for each of them. Which algorithm is best 
depends on your goal. Some algorithms allow control of the drawing 
process (the order in which parts of the image appear) and the coloring 
pattern of the image. 

NOTATION AND BACKGROUND 

We seek algorithms that work for a large class of ·fractal images 
described by different data codes. One such scheme is Barnsley's very 
successful IFS description of fractals as a set of contractions. The fractal 
in Figure 1, A(7), is described by three contraction maps, 

It�, W2 , and H� , that can be seen as the functions mapping A( 0) to each of 

the three images in A(l). In general, an iterated function .o•stem (IFS) is a 
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