Differential Geometry of Curves and Surfaces

Homework 4

Due on October 13

1. Show that g : R x (—m, ) — R3 given by
g(u, ) = (cosh u cos @, cosh u sin ¢, sinh u)
is a parameterization of the 2-dimensional manifold
M ={(z,y,2) e R : 22 +9? = 22 + 1},

and find T

(2,1 M.

2. Because (i’) = (g) = 3, it is possible to identify R3 both with Al (R3) and with A2 (R3):

if v € R, we define
wy = vidr + vzdy +0v3dz

and
Qv = vldy Adz +v3dz A dx + v3da A dy.
Show that:
(@) we(w) =v-w;
(b) Qu(v,w) =u-(vxw)
(c) wy ANww = Qyxw;
(d) wy AQw = (v-w)dx Ady A dz.



