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A study on the teaching reform model of Al-assisted Real Analysis and Functional Analysis: Taking the dominated

convergence theorem and the Hahn—Banach theorem as examples
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[ Abstract] With the development of generative artificial intelligence (AI), smart teaching platforms, and classroom
interaction tools, new technical support has become available for the teaching reform of advanced theoretical mathematics
courses. Real Analysis and Functional Analysis is a typical proof-based advanced mathematics course. In its teaching
process, students often face difficulties such as understanding abstract concepts, distinguishing theorem conditions,
grasping complex proof structures, and receiving insufficient personalized learning support. In response to these teaching
challenges, this paper follows the basic principle of “teacher guidance, student-centered learning, platform support, and Al
assistance,” and constructs an integrated “pre-class, in-class, and post-class” teaching model supported by the collaboration
of Zhihuishu, Rain Classroom, and Al large models. Taking the Dominated Convergence Theorem and the Hahn—Banach
Theorem as representative cases, this paper demonstrates the application of the proposed model in condition-discrimination
teaching and abstract-proof teaching, aiming to provide a reference for the intelligent teaching reform of Real Analysis and
Functional Analysis and similar proof-based mathematics courses.
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