Here are formulas related to the stereographic charts on S? C R3.

T )
ey 52\ {(0,0,1)} — R?, <p+(x7y,2):(1_z,1_z)
Y
S ) = ()
2u 2v u? +v? —1
-1
_ +
¢ (u,v) (u2+vz+1’u2+y2+1’ u2+v2+1)

_ _ u v
i 00 (U, v) = @0 p M (u,v) = ( )

u? + 02’ u? + 02
The derivative of the coordinate change o, o p~':

ot SO(0,0,-1)) — B o (r,y,2) = ( u

v? — u? 2uv
- u? + v?)? u? + v?)?
Dlpropr]=| WU (F+e) &
(W + 022 (u2 + 0v2)2
and evaluated at (u,v) = p_(z,y, 2)
y? — a? 2xy
1 1+ 2)? 1+ 2)?
Dl o 0~ | (wv)=p_ (@) = ( 2:L‘y) 152 —y (2)

(14+2)2 (1+42)?

For ¢_ o ¢!, we have to evaluate (1) at (u,v) = ¢, (z,y, 2); the only
change in (2) is that (1 + z) becomes (1 — z).

A few more derivatives:
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