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Euclidean geometry (EG)

Angles in a Triangle

m<«CAB = 141.283° | m«ABC = 13.078° | m«BCA = 25.639°
m«CAB + m2ABC + m«BCA = 180.00°

» EG is ancient More than 2000 years
» In EG all triangles have angles adding to 180° Normal triangles

» In EG there is exactly [one parallel line



Spherical geometry (SG)

» SG is old, but not ancient 19th century
» In SG all triangles have angles adding to more than 180° Fat triangles

» In EG there are no parallel lines



Hyperbolic geometry (HG)

» HG is old, but not ancient _
» In HG all triangles have angles adding to less than 180° _

» In HG there are . many parallel lines



Enter, the theorem

There are only three geometries on surfaces, axiomatically given by:
Line segments exists

Infinite lines exist

Circles exists

All right angles are congruent

A version of the | parallel postulate

EG

SG

HG

Through a point not on a given line L, there is one line not meeting L
Through a point not on a given line L, there is no line not meeting L

Through a point not on a given line L, there are co many lines not meeting L

e ek =7




The shape of space

A COSMIC TRIANGLE

The characteristic hot and cold
POSITIVE CURVATURE spots in the CMB are a few
times wider than the diameter
of the Full Moon on the sky. By
measuring these fluctuations,
researchers can form the base
of a triangle with Earth at the
apex to determine whether the
universe is curved (positively
or negatively) or flat, This
experiment was performed in
ok 2000 and later updated with
L ¥ improved data; the results show
S i aflat universe. asmonou: soen ke,
If universe i closed, Ituniverseis flat, "hot Ifuniverseisopen, hot ~ NSMSRISTRSEpII
hot spots” appear spots” appear actualsize.  spots” appear smaller
larger than actual size. than actual size.

» It is not easy to determine the geometry we are living in

» The curvature of the universe is ~ 14+0.1 | 1=EG, >1=SG, <1=HG



| hope that was of some help.



