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Equations of Lines, Rays, and Line Segments in
n-Dimensional Euclidean Space R"” and Equations
of Line Segments in Open Sets

Ziwen Liang
Dongkou County Zhushi Central Health Center, Shaoyang City, Hunan Province, China

Abstract: Since there is relatively little literature on the equations of lines, rays, and line segments in
n-dimensional Euclidean space and the equations of line segments in open sets, this paper presents several forms
of these equations. Firstly, relevant lemmas are proven, such as the correspondence between the geometric points
of a line passing through two points in n-dimensional space and n-dimensional points, and the equipotential
relationship between the point set of a line and the point set of a number axis. Subsequently, through theorems and
corollaries, various expressions of the equations of lines, rays, and line segments are elaborated in detail and
proven. For example, the equation of a line passing through two points can be expressed in a specific vector form,
the equation of a ray has multiple forms depending on the endpoint and direction, and the equation of a line
segment also has corresponding expressions. Specific examples are provided in the paper to illustrate how to apply
these equations for solving problems. This paper completes the proofs using only basic knowledge such as the
properties of linear functions and equipotentiality, providing theoretical support for research in related fields.
Keywords: n-Dimensional Euclidean Space; Equation of a Line; Equation of A Ray; Equation of a Line Segment;
Equipotential
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