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« F:U > (uh,u?) = (pa(ut,u?),po(ul, u?), v(ut, u?)) € GL(3,R)
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» p: U — R3: a regular surface -
» v: the unit normal -

> £ = (e, ez,e3):U— SO(3), (e3 = v): an adapted frame

P (91 9
i = < 3 %) . suchthat  (pu,p,) = (e1,e2) 1
91 92 N L

VIZ(Z% Z%) such that  ((eg)u (e3)o) = —(ex,e2) IT.
(), : Tomauik
@ @), & = $(& &) ~0
e @), € 1

Advanced Topics in Geometry Al A review of surface theory



Gauss-Weingarten formula
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Poben (g6 TN
Assume the first and second fundamental forms of the surface
p(ut,u?) are given in the form

3||= %n. = Qf-r gn’ ?‘v\‘ v
- p)
Y ds? = e ((dut)? + (du?)?), II = Z hij du® du?,
ij=1 '
where o is a smooth function in (u',u?). :!: Ai
1. Compute the matrices Q; (j = 1,2) in (4.17). - [
2. Set (u,v) = (’UV ,e1:=e pf), es := e 7plf and

e3 = v, where U is the unit normal vector field. Compute the

matrices 2 and A in (4.31) for the orthonormal frame

£ = (61762763)-
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Assume the first and second fundamental forms of the surface

p(ul,u?) are given in the form

ds® = (du')? + 2 cos 0 dut du? + (du?)?, IT = 2sin 0 du' du?,

where 0 is a smooth function in (u',u?).
1. Compute the matrices Q; (j = 1,2) in (4.17).

2. Find an adapted frame, and compute the matrices ) and A in

(4.31). (e, e)

- j_Q, WSW&Q surfaceA .
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