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Riesz basis of ReLU neural networks and its use in function recovery.

We present  a  survey  of  our  recent  study  of  the  trigonometric-like  system of  piecewise  linear 
functions introduced by Daubechies, DeVore, Foucart, Hanin, and Petrova [1]. In our previous work 
[2]  we  gave  an  alternative  proof  that  this  system  forms  a  Riesz  basis  of  $L_2([0,1])$.  More 
importantly,  we generalized  this  system to  higher  dimensions  $d>1$ by  a  construction,  which 
avoids  using  (tensor)  products.  As  a  consequence,  the  functions  from  the  new  Riesz  basis  of 
$L_2([0,1]^d)$ can be easily represented by neural networks. As a byproduct, we also prove that 
the Riesz constants of this system are independent  of $d$, making it an attractive building block 
regarding multivariate analysis of neural networks. In our recent work [3] we used this Riesz basis  
and investigated how well can a multivariate function of a limited smoothness be approximated by 
deep neural networks of given length and width. Such questions were recently intensively studied 
from many points of view. Our approach differs from most of these works by employing a basis, 
which lies  on the interface between Fourier  analysis  and artificial  neural  networks.  Finally,  we 
report on a recent work [4], which studies the behavior of the  same Riesz basis in Lebesgue spaces  
$L_p([0,1]^d)$ for $1<p<\infty$.
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HORA INFORMATICAE (meaning: TIME FOR INFORMATICS) is a broad-spectrum scientific seminar 
devoted  to  all  core  areas  of  computer  science  and  its  interdisciplinary  interfaces  with  other 
sciences and applied domains. Original contributions addressing classical and emerging topics are 
welcome.  Founded  by  Jiří  Wiedermann,  the  seminar  is  running  since  1994  at  the  Institute  of 
Computer Science of the Czech Academy of Sciences in Prague. 
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