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Beltrami’s pseudosphere (data)

ds2 = du2 + 2 cos θ du dv + dv2

II = 2 sin θ du dv

θ(u, v) = F (u− v)

F (t) = 4 tan−1 et − π

cosF (t) = 1− 2 tanh2 t

sinF (t) = 2 sech t tanh t
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Beltrami’s pseudosphere (parameter change)

ds2 = du2 + 2 cos θ du dv + dv2

II = 2 sin θ du dv

θ(u, v) = F (u− v)

F (ξ) = 4 tan−1 eξ − π

cosF (ξ) = 1− 2 tanh2 ξ

sinF (ξ) = 2 sech t tanh t

(ξ, η) = (u− v, u+ v), (u, v) =

(
1

2
(ξ + η),

1

2
(−ξ, η)

)
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The Gauss-Weingarten forula

ds2 = tanh2 ξ dξ2 + sech2 ξ dη2II = − tanh ξ sech ξ(dξ2 − dη2)

pξξ = sech ξ(csch ξ pξ − tanh ξ ν),

pξη = − tanh ξ pη,

pηη = sech ξ(csch ξ pξ + tanh ξ ν),

νξ = csch ξ pξ,

νη = − sinh ξ pη.
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The η-curves
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Beltrami’s pseudosphere

p(ξ, η) = t(sech ξ cos η, sech ξξη, ξ − tanh ξ)
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