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Reconstruction of the Course Content and Competency Development Framework for
Mathematical Analysis in the Era of Artificial Intelligence

Zhang Fu
University of Shanghai for Science and Technology, China Shanghai 200093

Abstract: What should be taught in foundational mathematics courses at the tertiary level, and how their content
ought to be arranged, are questions that the advance of artificial intelligence (Al) is forcing us to answer anew. As
a core course for mathematics majors, Mathematical Analysis remains irreplaceable in training rigorous reasoning,
abstract thinking and theoretical analysis; in conventional practice, however, theoretical knowledge is rarely connected
closely enough with modern applications, and students' capacity to transfer what they learn to unfamiliar settings
is left underdeveloped. Without sacrificing the integrity or the logical rigor of its theoretical framework, this paper
discusses how the course content of Mathematical Analysis might be reorganized for the Al era: a competency system is
constructed that combines critical judgment, knowledge transfer, mathematical analysis and theoretical foundations; a
correspondence is set up linking core knowledge, problems drawn from modern algorithms and competency objectives;
and two cases, namely the analysis of how function values decrease under gradient descent, together with the estimation
of truncation error for infinite series, are used to show how teaching content can be arranged. It is hoped that the
discussion may serve curriculum reform in Mathematical Analysis as a usable reference.
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