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Abstract

This study is originated from an interesting geometric graphic: A tetrahedron

ABCD and four points 4°, B’, C’, D" inside. 4°, B’, C’, D, are midpoints of AB',BC',

CD',DA' respectively.

Generalize the condition “midpoints” in the statement to a fixed ratio k, such as

AB'=kAA',BC'=kBB',CD'=kCC',DA'=kDD"'.We call 4°, B’, C’, D’ the fixed
ratio points with the ratio of k, and call tetrahedron 4’B’C’D’ the fixed ratio

tetrahedron. The similar statement can be spread to any dimensions. In this study, the
properties about the graphic above are investigated, and many unexpected conclusions

are obtained.
Here are four specific aims of this study:
1. Basic properties: Struction or essential properties of the fixed ratio points.
2. Volume properties: Volume or length proportions about the fixed ratio points.
3. Locus of the points: Locus of the fixed ratio points when the ratio k varies.

4.  Chasing problem: Simulating chasing problem by limiting fixed ratio points.



In basic properties, we get that for a given tetrahedron, the fixed ratio points are
existed and unique. By calculating the volume and the side length of the fixed ratio
tetrahedron, we find that the fixed ratio tetrahedron of a regular tetrahedron is not
necessarily a regular tetrahedron. Unexpectedly, the locus of 3-dimentional fixed ratio
point is a cylinder coated with tangent, and 3-dimensional chasing problem is solved

succesfully.
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