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Discrete model of shape-evolution, using affine transformations

The shape evolution of convex bodies has been intriguing scientists for a long time. These processes are most often described by geometrical partial differential equations which are continuous both in space and in time. The main similarity between these models is that the predicted time-asymptotic shapes depend slightly (if at all) on the initial shape. However, we can observe a very rich set of shapes in Nature. In this paper, I examine a simple, discrete model of shape evolution using convex polygons and affine transformations. The parameter and the ratio of this transformation are determined by that bounding rectangle of the shape, which has the extreme side proportion. This transformation can be applied to the shape infinitely many times, thus we get a dynamical system, whose dimension is determined by the number of edges of the invetsigated polygon. I would like to examine the asymptotyic behaviour of this system. Among polygons, I first examine triangles and move on to examining shapes with more sides later on. The main purpose of this paper is to show that even in a simple system, using simple shapes, we can observe many different asymptotic forms that are dependent on the initial shape. Based on this property of the system, I hope we might get a better understanding of the rich variety of shapes observed in Nature.



