Lecture 1




Dynamical Systems and
Machine learning

Qianxiao Li
(NUS, A*STAR)



Overview

Dynamical | Part > Machine
Systems < Bart Tl | Learning




Syllabus

e Introduction

* Part |I: Dynamical Systems Approach to Deep Learning
* Optimal control theory
e Optimal control formulation of deep learning
* Dynamics/Control-inspired training algorithms
* Dynamics/Control-inspired network architectures
 Mathematical results

e Part Il: Data-Driven Dynamical Systems
* PCA/SVD based model reduction methods (DMD, POD)
* Koopman operator methods
e Data driven control



Other Matters

* Class participation is encouraged!
* Use the chat
* TA will moderate

* You can email me at gianxiao@nus.edu.sg
* Questions about the material
* Mistakes in lecture notes
* Suggestions on lecture pace and style
e Research opportunities
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