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“Index” formulation

o (ul,42) = (u,v)
of
° fi= ou’
2 . .
ds®> =dp-dp = Z gij du' du’ | (9ij =D Dj)s
ij=1

2
II =—dp-dv= Z hijdu'du?, (hij = —p;-vj=—pj- Vi)

3,j=1

(97) = (gi5)" Zgikgkj =6
K
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Gauss Frame

F:U 3 (uh,v?) = (pa(ut,u?),po(ut,v?),v(u',u?)) € GL(3,R)
Theorem
r{. ri, —Al
oOF 12 i
% = FQJ Qj = Flj F2j _Aj
hlj hgj 0
where
12
=3 Z (9it. + Guji — Gij1)s (4,5,k=1,2)
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Adapted Frame

e p: U — R3: a regular surface

@ v: the unit normal

o &= (e1,ez,e3): U — SO(3), (e3 =v): an adapted frame

I

9 9 :
( % %) such that (Pu,pv) = (€1,e2) 1
g1 93

i = (Z; Zg) such that  ((€3)u, (€3)s) = —(e1, e) IT.
1 2
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Gauss-Weingarten formula

&, =EQ, Ey=EA

0 —a —hi 0 -8B —hi
Q=|a 0 -Rr¥|, A=[B 0 —h3 .
Bl 0 hy b3 0
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Exercise 4-1

Problem (Ex. 4-1)

Assume the first and second fundamental forms of the surface p(u', u?)
are given in the form

2
ds® = e ((du')? + (du®)?), I =) hydu' d,
ij=1
where o is a smooth function in (u',u?).
@ Compute the matrices Q; (j = 1,2) in (4.17).

Q Set (u,v) = (u1,uz2), €1 := e %py,, € := e ’py,, and es = v, where
v is the unit normal vector field. Compute the matrices §) and A in
(4.31) for the orthonormal frame £ = (e, ez, e3).
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Exercise 4-2

Problem (Ex. 3-2)

Assume the first and second fundamental forms of the surface p(u', u?)
are given in the form

ds® = (du')? + 2 cos 0 du' du® + (du?)?, IT = 2sin 6 du' du?,

where 6 is a smooth function in (u',u?).

@ Compute the matrices Q; (j = 1,2) in (4.17).

@ Find an adapted frame, and compute the matrices 0 and A in (4.31).
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