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Abstract

Mathematical Analysis is one of the most essential foundational courses for mathematics majors.
Featuring abstract theories and rigorous logic, it has long posed challenges for both teaching and
learning. On the basis of systematically sorting out the development of artificial intelligence
applications in mathematics education, this paper takes the WorkBuddy agent platform as an example
to explore practical approaches for empowering the teaching reform of Mathematical Analysis with
agent technology. First, this paper establishes a capability hierarchy of the platform concerning
mathematical symbol processing and logical reasoning: the platform can reliably perform formula
typesetting, restate definitions, follow standard proof templates, and provide sentence-by-sentence
explanations. Nevertheless, it is prone to errors when dealing with quantifier order, constructive
proofs, and uniform global estimates. Taking the teaching of “uniform continuity” as a case, we
present unedited human-agent conversation transcripts, tiered exercises generated by the agent,
and original feedback texts, together with item-by-item professional evaluations. A counterexample
involving improper integrals with parameters is then used to fully demonstrate the agent’s error-
making process, analyze its root causes, and raise corresponding pedagogical caveats. Practice
shows that, while preserving the leading role of instructors, agents can undertake procedural tasks
such as resource integration, differentiated tutoring, and assessment assistance, offering a viable
pathway to advance the digital transformation of the Mathematical Analysis course. Still, all outputs
generated by the agent must undergo professional review by teachers before being used in classroom
instruction.
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