
A solution to Problem 8.29 (Problem 8.33 in Korean edition). Let γ(u) = (cosu, sinu, 0) and

e3 = (0, 0, 1).

x+(u, v) := γ(u) + vγ′(u) + ve3

x−(u, v) := γ(u)− vγ′(u) + ve3

If one writes explicitly, x+(u, v) = ((cosu − v sinu), (sinu + v cosu), v). Hence (cosu − v sinu)2 +

(sinu+ v cosu)2 − v2 = 1 + v2 − v2 = 1. One can similarly verify for the case of x−(u, v).

Click here for a very nice video on how a hyperboloid is constructed as a ruled surface and it

is applied to the construction of the Sagrada Familia Cathedral.
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https://youtu.be/ZJ5Y4BDYcjQ

