MATH 131 Assignment 2                                                 Adrian Ilie


Provide a "proof" (argument convincing to you) that great circles on a sphere have reflection-through-itself symmetry. In particular explain how the reflection works (what you do to determine images of points under the reflection).

Any point on a great circle is situated at the same distance away from the poles. A plane that passes through the center of a sphere divides it into two identical hemispheres. Since the intersection of such a plane and the sphere is a great circle, it follows that a great circle divides the sphere into two identical hemispheres.

We want to find the corresponding point to a particular point on the sphere using reflection-through-itself symmetry with respect to a great circle. The previous statement implies that the point will be situated on the other hemisphere.

The easiest thing to do is use the “bug on the sphere” model. The bug would have to walk straight towards the great circle (thus following another great circle, like walking along a longitude line towards the Equator), measuring the distance along the way, then continue walking in the same direction past the great circle for the same distance. We note that this is exactly the same method used for reflection-in-the-line symmetry for a straight line on a plane.

Because the two hemispheres are identical, any point on one hemisphere has its correspondent on the other. The way this transformation is used ensures that it preserves the two elements required by the definition of isometries: distances and angle measurements.

In conclusion, we defined a transformation that qualifies as an isometry. It transforms points (and consequently, figures) between two identical regions (the hemispheres). The possibility of transforming a region onto itself qualifies it as a symmetry. Its “center” is the great circle. It follows that a great circle has reflection-through itself symmetry.

