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Scientific Machine Learning (SciML) has emerged as a powerful tool for solving partial differential equa-
tions (PDEs) and addressing a wide spectrum of real-world challenges. This surge in interest has led to
a reassessment and rethinking of traditional numerical methods, highlighting the need for more efficient
and reliable approaches that integrate both model-driven and data-driven methodologies. In this context,
Physics-Informed Neural Networks (PINNs) are novel deep learning frameworks for solving forward and
inverse problems associated with nonlinear PDEs. Although PINNs have showcased remarkable effective-
ness, several emerging Artificial Intelligence (AI) methodologies warrant consideration in addressing even
more intricate and demanding applications. In this presentation, we will explore some novel theoretical
and applied challenges related to the fascinating world of Al as it intersects with SciML.

REFERENCES

[1] Cuomo, S., Cola, V. S. D., Giampaolo, F., Rozza, G., Raissi, M., and Piccialli, F. (2023). Scientific
Machine Learning through Physics-Informed Neural Networks: Where we are and What’s next.
Journal of Scientifc Computing.

[2] Cuomo, S., De Rosa, M., Giampaolo, F., Izzo, S., and Di Cola, V. S. (2023). Solving groundwater
flow equation using physics-informed neural networks. Computers & Mathematics with Applications,
145, 106-123.

[3] Cascione, G., and Cuomo, S. (2022). A sojourn-based approach to semi-Markov Reinforcement
Learning. Journal of Scientific Computing, 92(2), 36.



