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Abstract

As the core foundational course in mathematics, Mathematical Analysis presents persistent challenges
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to both teaching and learning due to its abstract nature, rigorous logic, and computational complex-
ity. This paper aims to explore the integrated application of artificial intelligence technologies in
the teaching of Mathematical Analysis and proposes a framework that encompasses “restructuring
cognitive pathways through knowledge graphs, assisting the teaching process via intelligent inter-
action, and optimizing evaluation methods through data-driven approaches”. By constructing sub-
ject-specific knowledge graphs, developing intelligent teaching assistants, designing adaptive learn-
ing systems, and experimenting with human-machine collaborative evaluation mechanisms, this
study seeks to promote a shift in teaching models from the traditional “transmission-acceptance”
approach toward a more interactive “exploration-construction-collaboration” direction. This work
provides a preliminary set of integration pathways and practical case studies, aiming to examine
the potential positive impacts on students’ mathematical abstract thinking, logical reasoning, and
problem-solving abilities, while offering theoretical reference and practical attempts for the intel-
ligent transformation of foundational mathematics courses.
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Figure 1. A framework for deep teaching reform empowered by artificial intelligence
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Figure 2. Intelligent grading and error cause diagnosis report diagram
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Figure 3. “Set-Mapping-Limit-Continuity” 3D knowledge graph
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Table 1. Al teaching feedback comparison table
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