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Abstract 
Traditional computing sciences have made significant advances with tools like Complexity 
and Worst-Case Analysis. However, Machine Learning has unveiled optimization 
challenges, from image generation to autonomous vehicles, that go beyond the analytical 
capabilities of past decades. Despite their theoretical complexity, such tasks are often more 
manageable in practice, thanks to deceptively simple yet efficient techniques such as Local 
Search and Gradient Descent. 
 
In this talk, we will delve into the effectiveness of these algorithms in complex 
environments and the development of a theory that transcends traditional analysis, 
bridging theoretical principles with practical applications. We will further explore the 
behavior of these heuristics in multi-agent strategic environments, evaluating their 
capacity to achieve equilibria through advanced machinery from Optimization, Statistics, 
Dynamical Systems, and Game Theory. The discussion will conclude with an outline of 
future research directions and my vision for a computational understanding of multi-agent 
Machine Learning. 
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