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In geometry, the parallel postulate, also called Euclid's fifth postulate because it is the fifth postulate in Euclid's Elements, is a distinctive axiom in
Euclidean geometry. It states that, in two-dimensional geometry:

If a line segment intersects two straight lines forming two interior angles on the same side that sum to less than two right angles, then
the two lines, if extended indefinitely, meet on that side on which the angles sum to less than two right angles.

Probably the best known equivalent of Euclid's parallel postulate, contingent on his other postulates, is Playfair's axiom, named after the Scottish mathematician John Playf

In a plane, given a line and a point not on it, at most one line parallel to the given line can be drawn through the point. [l

The parallel postulate seems natural enough, but it's the kind of statement
that seems like it should be a theorem—something we prove using other
axioms and postulates—rather than a postulate. For 2000 years,
mathematicians tried to prove this, to show that the parallel postulate

could be derived from the other axioms and postulates. (For the

The resulting geometries were later developed by Lobachevsky, Riemann and Poincaré into hyperbolic geometry (the acute case) and elliptic geometry (the obtuse case). The independence of the parallel
postulate from Euclid's other axioms was finally demonstrated by Eugenio Beltrami in 1868.
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Upper half-plane Poincare disk Crochet by Diana Tiamina
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Motivation

In 1980s, the discovery of two different types of knot invariants
revolutionized research in knot theory.

Vaughan Jones used representation theory and
discovered the Jones polynomial, which
resulted in the theory of quantum invariants of
knots.

Bill Thruston used hyperbolic geometry to
introduce geometric invariants, which resulted
in geometric invariants of knots.

Relating quantum knot invariants to geometric invariants of knots
is a very active area of research.
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Tomorrow - Structure on hyperbolic 3-manifolds, Hyperbolic knots,
Thurston's gluing equations, Examples, SnapPy



