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Research on the Application of Complex Number Methods in Plane Geometry
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School of Mathematics and Statistics, Weinan Normal University, China Shaanxi Weinan 714099

Abstract: This paper systematically explores the theoretical foundations and application methodologies of complex numbers
in plane geometry. First, by establishing correspondences between complex numbers and planar vectors, it delineates the
relationships between complex number operations and geometric objects. Based on this foundation, complex-number
equations for core geometric objects, such as lines, circles, ellipses, and hyperbolas are derived, while complex-number
criteria for geometric propositions such as collinearity of three points, vector inner products, and perpendicular relationships
are established. Finally, the efficacy of the method is validated through two examples. The study demonstrates that complex
methods offer concise and computable solutions to classical plane geometry problems.
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