
TYPES OF ELLIPTIC GEOMETRY

Elliptic geometry is an example of a geometry in which Euclid's parallel postulate does not hold. Any point on this polar
line forms an absolute conjugate pair with the pole. Such a pair of points is orthogonal, and the distance between them
is.

Felix Klein â€” modified the model by identifying each pair of antipodal points as a single point, see the
Modified Riemann Sphere. One problem with the spherical geometry model is that two lines intersect in more
than one point. Two lines of longitude, for example, meet at the north and south poles. The postulate on
parallels For example, in the spherical model we can see that the distance between any two points must be
strictly less than half the circumference of the sphere because antipodal points are identified. Exercise 2. The
incidence axiom that "any two points determine a unique line," needs to be modified to read "any two points
determine at least one line. Comparison with Euclidean geometry[ edit ] In Euclidean geometry, a figure can
be scaled up or scaled down indefinitely, and the resulting figures are similar, i. For an example of
homogeneity, note that Euclid's proposition I. If a line p and a line q neither intersect in the hyperbolic plane
nor at the boundary at infinity, then p and q are said to be ultraparallel. Often an elliptic geometry that satisfies
this axiom is called a single elliptic geometry. Also known as the conformal disc model. This is always the
case on a surface that bulges out or, in mathematical parlance, has positive curvature. It does not imply any
direct connection with the curve called an ellipse, but only a rather far-fetched analogy. Whereas, Euclidean
geometry and hyperbolic geometry are neutral geometries with the addition of a parallel postulate, elliptic
geometry cannot be a neutral geometry due to Theorem 2. The lack of boundaries follows from the second
postulate, extensibility of a line segment. Spherical trigonometry This is the branch of spherical geometry
dealing with the ratios between the sides and angles of spherical triangles. In spherical geometry any two great
circles always intersect at exactly two points. A geometer measuring the geometrical properties of the space he
or she inhabits can detect, via measurements, that there is a certain distance scale that is a property of the
space. Klein formulated another model for elliptic geometry through the use of a circle. The following
definitions are made for this geometry. Hence, the Elliptic Parallel Postulate is inconsistent with the axioms of
a neutral geometry. Lines are represented by half-circles orthogonal to l or rays perpendicular to l. This model
gives a misleading visual representation of the magnitude of angles. The non-Euclideans, like the ancient
sophists, seem unaware that their understandings have become obscured by the promptings of the evil spirits.
It differs in many ways to Euclidean geometry, often leading to quite counter-intuitive results. A great circle
has no beginning and no end. In a spherical model: Two lines, which are great circles, intersect in two points
called poles or antipodal points. In it, the hyperbolic plane is represented by the interior of a circle, and lines
are represented by arcs of circles that are orthogonal to the boundary circle and by diameters of the boundary
circle. The Hyperboloid Model. For instance, it turns out that the shortest flying distance from Florida to the
Philippine Islands is a path across Alaska â€” even though the Philippines are at a more southerly latitude than
Florida! Euclidean geometry: Playfair's version: "Given a line l and a point P not on l, there exists a unique
line m through P that is parallel to l. Such a pair of points is orthogonal, and the distance between them is a
quadrant. Find an upper bound for the sum of the measures of the angles of a triangle in the Riemann Sphere.
This is because there are no antipodal points in elliptic geometry. Arthur Cayley initiated the study of elliptic
geometry when he wrote "On the definition of distance". Isotropy is guaranteed by the fourth postulate, that all
right angles are equal. A line is unbounded, by this it is meant that a line has no endpoints. Also known as the
Beltrami-Klein model or projective disc model. Hyperbolic Geometry[ edit ] Hyperbolic geometry is also
known as saddle geometry or Lobachevskian geometry.


