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Spherical, Euclidean and hyperbolic geometries

Spherical Euclidean hyperbolic
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congruence of triangles: AAA + − +

Angle sum of a triangle > π = π < π

Area of a triangle (α + β + γ)− π π − (α + β + γ)

Pythagorean thm cos c = cos a cos b c2 = a2 + b2 cosh c = cosh a cosh b
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Law of cosines
cos a = cos b cos c+ sin b sin c cosα
cosα = − cos β cos γ + sin β sin γ cos a

a2 = b2 + c2 − 2bc cosα
cosh a = cosh b cosh c− sinh b sinh c cosα
cosα = − cos β cos γ + sin β sin γ cosh a

Circumference of a circle 2π sinR 2πR 2π sinhR

Area of a disc 4π sin2( r
2
) πR2 4π sinh2( r

2
)


