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Abstract

The monotonicity of a function is one of its core properties and the cornerstone for analyzing its form and studying its variation
patterns. From the static comparison based on the definition method in middle school mathematics to the dynamic analysis using
derivatives in calculus, it marks a leap in mathematical thinking from beginner to advanced. This article aims to deeply analyze
the complete theoretical logic chain from the definition of monotonicity of functions to the application of derivatives, reveal its
inherent mathematical ideas, and systematically summarize the solving formulas and strategies based on this. Finally, typical
examples are used to demonstrate its deep connection and comprehensive application, aiming to build a comprehensive and profound
understanding framework for learners.
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