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ABSTRACT

In recent years, deep neural networks have achieved remarkable success across a wide range
of disciplines. In particular, Scientific Al has emerged as a powerful framework for modeling,
simulation, and data-driven discovery in science and engineering. Its development, however,
raises fundamental questions in both theory and computation. From a mathematical point of
view, training a neural network can be viewed as a problem of function approximation,
naturally linking modern deep learning to classical questions in numerical analysis, including
approximation, stability, and convergence. In this talk, I will discuss how ideas from
numerical analysis can be utilized to design and analyze modern machine-learning models. I
will first present mathematical theories of neural networks in high dimensions, with an
emphasis on the regularity properties of target functions and their relation to approximation
and generalization. I will then present my recent work on Scientific AI models, showing how
this perspective yields new insights into their analysis, structure, and performance.



