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Abstract

In this project we are doing ruler and compass construction on a sphere. Our
purpose is to confirm what angles can be done and not done on a sphere. We departed
from known knowledge of a plane to draw figures on a sphere, but obstacles emerged,
like some methods used on a plane cannot be applied to a sphere. We observed the
relationship of the construction methods on a sphere and a plane using the following
approaches in order to arrive at our goal :

We defined S and P, which respectively represents the set of the angles that are
feasible on a sphere and those on a plane. By using vector algebra we first proved SCP.
By expanding two spherical trigonometric theorems and employing the theory of Fields
to our project, PSS was proven. Finally, with P=S and the already known conclusion of
Galois Theory we came to our conclusion, to wit ”’An angle is constructible on a sphere
if and only if the cosine function of its degree can be expressed as 1 with not more than
the operations of addition, subtraction, multiplication, division, and square root.” In the
last part of the project we also gave the procedures of drawing regular 4-gons, regular

5-gons and regular 17-gons.
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