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Abstract

Deep learning has witnessed rapid development, which relies on the support of mathematical theories and innovations in optimization
algorithms. In this paper, we systematically analyze the application and collaborative relationships of core mathematical branches
such as linear algebra, calculus, and probability statistics in deep learning. We focus on studying improvement strategies for training
algorithms based on optimization theory, analyzing the mathematical principles, convergence, and limitations of algorithms such
as gradient descent and momentum methods, proposing reasonable improvement ideas, and completing the proof of convergence.
This research provides a solid theoretical reference and technical support for parameter optimization and performance improvement
of deep learning models, facilitates the engineering application of optimization algorithms, and enhances the training efficiency and
generalization ability of models.
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