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Abstract

This research is based on Monge's theorem: “for three circles in a plane, the intersections of each
pair of common external tangents are collinear” and its dual theorem: “for three circles in the plane,
the intersections of each pair of common internal tangents are connected to the other circle’s center
respectively, these three lines are concurrent.” We propose some extensions on several aspects, such
as the quantity, shape, and dimension and find a wonderful result: “given n figures in N-
dimensional space, if those figures are homothetic, Monge’s theorem holds true.” Also, through the
relationship among the position, coordinate and radius of each circle, we can infer more properties
of concurrent and collinear by applying the coordinate formula of Monge point. The most special
property is the “division property of Monge Point”, which states that the Monge point of k circles,
n-k circles and n circles are collinear. Furthermore, the new constructions and fresh perspectives we
proposed in the process of our research can apply to combining other Geometry theorem such as
Desargues theorem, Pascal theorem and so on, and can explaining thin lens equations in Optics.
They can even reinterpret Menelaus and Ceva theorem and most of collinear and concurrent

theorem.
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