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Integrating Intuition and Logic: Tracing the Origin of Thought
in Exploring Proof Approaches for the Pythagorean Theorem

Lingya Li
Baiyun Middle School, Taizhou City, Taizhou, Zhejiang, 318000, China

Abstract

Following Euclid’s general approach to investigating geometric propositions and adhering to the standard steps for verifying a
proposition as true—analyzing the premise and conclusion, constructing a diagram, and conducting deductive proof—this study
employs geometric analysis to explore the interrelationship between the premise and conclusion of the Pythagorean Theorem, tracing
the cognitive origins of its proof methods. By independently constructing geometric diagrams based on the geometric interpretations
of algebraic expressions and leveraging quantitative relationships within these diagrams, rigorous logical reasoning is applied. This
harmonizes geometric intuition with algebraic deduction, achieving a perfect fusion of “number” and “shape.” Amidst the interplay
of intuition and logic, the study delves into the fundamental question: How did mathematicians of ancient civilizations conceive such
geometric constructions for proofs? Guiding students to engage in a dialogue between history and innovation, this research advocates
that the study of geometric theorems should not only seek to “know what is true” but also to “understand why it is true” and further
to “comprehend how we know why it is true.” This approach cultivates rigorous mathematical thinking and stimulates students’
innovative awareness.
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