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From mathematical point of view crystal structure can be treated as tessellation of the Euclidean space. In the presented project 
we investigate relative growth functions of periodic tessellation which are restricted by either topological paths or 
parallelogram frames. We call the latter type of function “crystallographic” growth functions. The main reason for studying 
the growth functions is the expectation that such data might be enough to encode tessellation’s space group or even the whole 
information about tessellation. 

Crystallographic growth functions are sensitive to the choice of the anchor point of the frames. We can divide the space (the 
set of all potential anchor points) into regions within which the growth functions are identical. We call visualisation of this 
division an ”orphic diagram”. Example orphic diagram is shown in Fig. 1. 

As part of the project Julia and SageMath packages dedicated to the growth functions have been created. The packages find 
growth functions and create orphic diagrams. The results returned by the packages are exact. Numerical errors are eliminated 
by using symbolic calculations. 

 

 

Figure 1. Simplified orphic diagram for Cairo pentagonal tilling 
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