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Abstract

Reducing quadratic forms to standard form is one of the core topics in advanced algebra. Through
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non-degenerate linear substitutions, cross terms are eliminated, transforming the form into a con-
cise form containing only square terms. This paper summarizes the three methods for reducing
quadratic forms to canonical forms and their characteristics using mind maps, and analyzes them
with specific examples, aiming to help learners clarify their thinking, overcome difficulties, and im-
prove learning efficiency. Finding multiple solutions to one problem embodies the dialectical unity
of “diversity in unity” and the scientific spirit of rigor and truth-seeking, serving as a vivid vehicle
for curriculum-based ideological and political education.
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Figure 1. Process of completing the square
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Figure 2. Process of contractive transformation
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Figure 3. Process of orthogonal transformation
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Figure 4. Comparative analysis of three methods for reducing quadratic forms to canonical forms
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Table 1. Similarities and differences of three methods for reducing quadratic forms to canonical forms
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