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Ptolemy
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Bolyai Janosrol
1802 - 1860

"You must not attempt this
approach to parallels.

| know this way to the very end.
| have traversed this bottomless
night, which extinguished all light

and joy in my life.

| entreat you, leave the science
of parallels alone...

Learn from my example.”

- Father




| have discovered such wonderful

things that | was amazed...out of

nothing | have created a strange
new universe.

- Bolyai Janosrol

Bolyai Janosrol
1802 - 1860
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Spherical space Hyperbolic space




Spherical space
S2={(x,y,2) E R® | x%? + y?+z%= 1}
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LA+ 2B + £2C = mw + area AABC



______

a @ semi major axis
b ; semi minor axis

¢ : linear eccentricity
Cfa : eccentricity
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Hyperbolic space

H?={(t,x,y) ER3| -t +x%+y*=-1,t > 0}
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Poincare disk



Perpendicular line



Asymptotically parallel

Poincare disk



L.’
intersecting line

diverging line

M ultraparallel line




T - area AABC

LA+ 2B + 2C



Elliptic geometry Euclidean geometry Hyperbolic geometry
positive curvature zero curvature negative curvature
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