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���The CA Transform approach to 
solving these PDEs is more direct than the traditional CA-based approach known 
as the lattice-gas method.  We seek to use CA bases much in the same way 
traditional transforms, such as Fourier and Laplace transforms, are utilized.  One 
advantage, in using CA Transforms, is the immense number of transform bases.  
The nice differential and integral properties of these bases can be exploited in 
obtaining robust solutions to PDEs. 

Our principal objective, therefore, is not to model the microscopic process as 
done in the lattice-gas models.  Rather, we want an efficient solver for the 
continuum equations.  In the final analysis, except when called for by the 
resolution demands of the problem, we will not need millions of cells to solve a 
given PDE.  The number of computational nodes in a CAT-based solution will 
normally be of the same order of magnitude as those required in traditional 
solvers based on finite differences and finite element methods.  The way the CA 
differential operators are defined also provides us with robust transform tools 
for solving nonlinear equations. 

Solution Process 

The problem domain must be transformed into the cellular automata lattice 
space.  If the domain is regular (e.g., rectangular) the CA lattice space may be a 
simple discretized version of the physical problem domain.  In that case the 
character of the partial differential equation remains unchanged.  If the domain is 
irregular, the mapping will be more complex, and the nature of the PDE, and its 
associated initial/boundary conditions, may be different in the CA lattice space.  
In the following presentation it is assumed that the necessary transformation has 
been carried out and the PDE is the appropriate equation to be solved in the CA 
space. 
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