
UniTs - University of Trieste

Faculty of Data Science and Artificial Intelligence

Department of mathematics informatics and geosciences

Advanced Deep Learning

and Kernel Methods

Advanced Deep Learning

and Kernel Methods
Lecturer:

Prof. Fabio Anselmi

Author:
Christian Faccio

September 24, 2025

This document is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike (CC

BY-NC-SA) license. You may share and adapt this material, provided you give appropriate credit, do not

use it for commercial purposes, and distribute your contributions under the same license.

Github github.com/christianfaccio Envelope christianfaccio@outlook.it

https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://github.com/christianfaccio
mailto:christianfaccio@outlook.it


Draft

Preface
• Kernel Methods

• Neural Tangent Kernel and Neural Networks

• Biologically inspired ANNs for Visual Cortex

• Geometric Deep Learning

• Adversarial Attacks and ANNs Implicit Bias

i



Draft

Contents

Contents ii



Draft

1
Kernel Methods

1.1 Math of Kernels

1.1.1 Aronszajn’s Theorem

(Aronszajn 1950) K is a p.d. kernel on the set X if and only if there exists a Hilbert space H and

a map φ : X → H such that

K(x,x′) = 〈φ (x),φ (x′)〉H ∀x,x′ ∈ X

where 〈·, ·〉H is the inner product in H .
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