
01 December 2023

POLITECNICO DI TORINO
Repository ISTITUZIONALE

A Mathematical Improvement of the Skate Curves / Perano, Enrico; Codegone, Marco - In: IMAGINE MATH 7 / Emmer,
M., Abate, M.. - STAMPA. - [s.l] : Springer, 2020. - ISBN 978-3-030-42652-1. - pp. 247-262 [10.1007/978-3-030-42653-
8_15]

Original

A Mathematical Improvement of the Skate Curves

Springer postprint/Author's Accepted Manuscript

Publisher:

Published
DOI:10.1007/978-3-030-42653-8_15

Terms of use:

Publisher copyright

This version of the article has been accepted for publication, after peer review (when applicable) and is subject to
Springer Nature’s AM terms of use, but is not the Version of Record and does not reflect post-acceptance improvements,
or any corrections. The Version of Record is available online at: http://dx.doi.org/10.1007/978-3-030-42653-8_15

(Article begins on next page)

This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository

Availability:
This version is available at: 11583/2861801 since: 2021-01-15T15:01:09Z

Springer







 

Fig.1 

 

Fig.2 

The step of the first example (Fig.1) is symmetric because its graph remains the same 
after a symmetry about the horizontal axis, whereas the step is not symmetric in the 
second case (Fig.2). Consequently, it is possible to draw the graph of its opposite, as 
shown in Fig.3.  











 

Fig.5 

 

Fig.6 

All values assumed by the graph of a step during its performance from the beginning 
to the end of a period are also assumed by the inverse step but in the reverse order. 
This means that in a period the inverse step assumes the last position of the original 
step as its first position and then it goes on taking all intermediate positions in reverse 
order until it assumes the first position of the original step at the end of the period.  
The graph of the inverse step can be traced in a given period reflecting the graph of 
the original step about the axis of the period (see Fig. 7). 





Alternating a not antimetric step with its inverse every cone, a composed antimetric 
step with a longer period is obtained 

This rule allows you to create an antimetric composed step starting from a simpler 
step that cannot be antimetric. 
NOTE 4: Sometimes it is not possible to perform the inverse of an elemental or not 
antimetric composed step because it cannot be physically achievable. On the 
contrary, you can always perform the opposite of a not symmetric step.  
NOTE 5: This second rule can also be applied to symmetric compositions resulting 
from the alternation of an elemental step with its opposite.  
Consequently, you can add a symmetric composition to its inverse to obtain a more 
complex choreography that remains symmetric and, at the same time, has become 
antimetric. 

A More Detailed Mathematical Approach to Styleslalom 

A deeper mathematical application consists of describing the curves drawn by each 
skate considering it as a material point which moves around the cones. 
For example [3], a triangular wave can be traced by both skates as shown in  Fig. 8. 
 

 

Fig.8 

For each triangle, a skate describes one side sliding forward while simultaneously the 
second skate slides backward on the other side. 
Alternatively, the same trend can be described moving on only one skate: 

 

Fig.9 

This movement is shown in the next photo sequence (Fig.10). 



 

Fig.10 





 
Fig.12 

 








