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Abstract

This essay aims to discuss how to extend the properties of 2D Lill Path to 3D. As with the
conclusion of the 2D Lill Path, we proved that if a line from the origin is reflected in the 3D Lill
Path of the polynomial function f(x)(according to the 3D Lill Path reflection rule), and this
line passes through the end of it, then the necessary and sufficient condition is that f(x) =0
has areal root (—tan#),and 6 is the angle between the line and the 3D Lill Path. We based
on reference [2] and proved that if the 3D Lill Path which corresponds to the polynomial is
closed, the necessary and sufficient condition is that the polynomial has a factor (x3 + 1). At

the same time, we solved a problem in reference [2]: When the angle of the 3D ¢-Lill Path is

not g and the 3D ¢-Lill Path is closed, the necessary and sufficient condition is that one

factor of the polynomial is [x3 — (cos ¢)x? — (cos ¢)x + 1].
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