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Abstract

The main purpose of the article is to investigate two important results in geometry,
namely, Menelaus’ theorem and Ceva’s theorem. As we know the forms of Menelaus’
theorem and Ceva’s theorem in triangle, Menelaus’ theorem states that “Given a triangle
ABC, and a transversal line that crosses the straight lines BC, AC, and AB at points D,
E, and F respectively, with D distinct from B and C, E distinct from A and C, F distinct

from A and B, then EXQXE —1 ”and Ceva’s theorem states that “Given a triangle
FB DC EA
ABC, let the lines AP, BP, and CP be drawn from the vertices to a common point P to

meet opposite sides at D, E ,and F respectively , then EX BD CE

— X==

FB DC EA

In this article, I have extended Menelaus’ theorem and Ceva’s theorem to arbitrary
convex and concave n-gons in the plane and obtain some similar results by using the
sine law, math induction, area ratio substitution, etc. Morever, I find some similar

results by replacing convex and concave n-gons by n straight lines.

After finishing the inference for convex and concave n-gons in the plane, I try to
think about whether it is possible to have similar results in three dimensional space or
not. Luckily, I have also observed some results similar to that in the plane. For the
moment, | have found the general forms of Menelaus’ theorem and Ceva’s theorem for
the polyhedron with n vertices which are called “Menelaus’ co-plane theorem” and

“Ceva’s concurrent theorem” respectively.
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