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Abstract

To respond to the growing demand for mathematical foundations, algorithmic interpretation, and
engineering transfer in artificial-intelligence applications, this study addresses four persistent prob-
lems in Mathematical Analysis: the separation of theory from algorithmic contexts, limited repre-
sentations of abstract concepts, fragmented practical tasks, and the absence of explicit rules for the
use of generative artificial intelligence. This study employs a combination of methods including liter-
ature review, design-based research, action research, and expert review. The resulting “one-map,
three-level, five-cycle” model consists of a bidirectional knowledge map linking Mathematical Anal-
ysis to artificial-intelligence techniques; three progressive levels—concept anchoring, algorithm in-
terpretation, and engineering transfer; and five learning cycles—problem context, mathematical der-
ivation, code implementation, visual diagnosis, and transfer reflection. Representative cases are de-
veloped around gradient descent, the chain rule and backpropagation, and parameter tuning for a
pipeline-network simulation model. A multidimensional assessment rubric and a four-part govern-
ance rule—permitted use, required verification, mandatory disclosure, and traceability—are also
proposed. This model transforms artificial intelligence from an external teaching tool into an appli-
cation context for testing mathematical concepts, theorems, and knowledge transfer, forming an
implementable, evaluable, and iterative curriculum reform path without weakening proof training.
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Figure 1. The “one-map, three-level, five-cycle” teaching reconstruction model
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