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Countable Sets as a Bridge: An Exploration of the Introductory Teaching of
Mathematical Analysis

Wei Jie, Yuan Zhanbin, Zhang Weiwei *
School of Mathematics and Statistics, Northwestern Polytechnical University, Xi'an, Shaanxi 710129

Abstract : Countable sets are key concepts in the mathematical analysis course and serve as a bridge for
students' transition from high — school mathematics to college mathematics. This article focuses on
the teaching of countable sets. By combining example explanations with guiding discussions, it helps
students clarify misunderstandings about "specific rules" and deeply understand the essence of infinity
and countability. To improve teaching effectiveness, a "Visualization Experiment of Countable Sets"
based on the Beita Tianyuan software was designed and implemented. By constructing sets such as
natural numbers and rational numbers and comparing the density of the set of real numbers, students
are guided to intuitively understand the differences between countable and uncountable sets. This
experiment integrates theoretical learning with practical operations, stimulates students' interest in
learning, and enhances their mathematical modeling and abstract thinking abilities, laying a foundation
for subsequent learning of core contents such as limits and continuity.

Keywords : mathematical analysis; introductory teaching; countable sets; limit theory; beita tianyuan;
mathematical experiment
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