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* Developing a rigorous unified framework

for stability, controllability, and generalization
in function spaces.
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« Degree theory used to quantigy global
geometric structure and avoi )
underdetermined learning instabilities.
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Learning as a Topological Flow
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Training Path

~| Topological Loss Function Design:
A" Integrating degree constraints for
Nl robust optimization.
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Control Theory Application

Control Loop
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Feedback laws

* Training algorithms as feedback
control laws (e.g. the usalient woriossional,
...Route to stability-certified and robustiy
controllable infinite-dimensional state space.

CONCLUSION
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» Verified framework for designing Al
controllers with provable stability guarantees
for physical systems.

FUTURE WORK

» Extension to higher-order manifolds
+ Applications to quantum many-body
problems

* Integration with causal inference for r ' ist,
safe Al control of unmodeled systems.




