
The polar formalism was introduced by G. Verchery as early as 1979 
as a method for finding the invariants of a planar tensor of any 
rank. With this method, a tensor is represented by invariants and 
angles; as such, this approach is particularly suited for representing 
anisotropic problems because it allow to introduce explicitly, on 
one hand, the intrinsic properties of the material with regard to a  
given physical phenomenon, through the invariants, and, on the 
other hand, geometrical parameters determining the direction: 
angles. 
The polar formalism is particularly useful and effective in two 
circumstances: the study of some theoretical problems, namely 
linked to the symmetries, that are introduced in a natural and 
direct, algebraic way, and the design problems concerning 
anisotropic structures. 
 In the talk, we show first the basic elements of the polar formalism, 
then we focus on some theoretical considerations and problems 
solved thanks to the polar formalism and finally we show some 
modern design problems of anisotropic structures formulated as 
optimization problems in the design space of the polar parameters. 
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