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p = p(ut,u?) : a parametrized surface
v = v(u!,u?) : the unit normal vector field

F = (p1,p2,v) : the Gauss Frame 3 3

The Gauss-Weingarten formula:

5_?:@2 (j:172)

Advanced Topics in Geometry Al



!!| =§Q @\)P“"Tgi A*’\}iPz“"gp

—
ud
. - ~__~\ ]_'\1 1'\]12 _Al
Q; = r? ri, —al
h,jl hjg 0

1 nd& y
= ZI: Mg + gig — gijal).l On f(\Jﬁl

95 =pi Py (97)=(9:5)7"

hij=—pi-v; % —v;-p; Ind W eﬂ“”’
v Zgllhl]
I




Assume the first and second fundamental forms of the surface

p(ul,u?) are given in the form 2'3 Mtdul

ds? = ¥ ((du')? + (du?)?), = Z hij du® du?,
ij=1

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

» Compute the matrices Q; (j = 1,2).

3\\ ‘-811 el(r 311‘ 3\ = 0 -
{ O A 'W
1- e (o l) “’W]} o)

Advanced Topics in Geometry Al



(911 912) _ (ezo 0 ) (911 glz) _ (e—2a 0 >
921 922 0 e/’ 9> g% 0 e7)
12
I = 52 9" (g5 + 913 — 9is1)

1 > oL,
M= '\3-8;\% (3‘1.\% qui = %M—)

= '\é 8“ (31\,1 *CM"'}{.\ )

< 2T
:_-]2-31\ Q“‘B;-Ja—e A <

(
X




1 2
I’“t(}:\ Yn:’ =~ 09

1 \ L By
\71‘2.2 ;\e (S‘,g_ TL\,: r”’l =

\\ ~
»- = \'0“’\ |->»= q\,q—



<gll 912> _ (6—20' 0 ) s (gll 912) (h].]. h12>

gzl 922 0 6—20' ’ 921 922 h21 h22

f- 11 - e""( : e“”)
LYY

A;.:- éu.ﬁ;" -

J

J




o1 ) —6_20h11 o2 —01 —6_20h12
0 = (0'72 o1 620h21) , Q9= (0,1 g2 620h22) .
hi1 ha 0 hig  hoo 0
. gQ, }%, J\N
G-W W‘w@
for oo 07 [y W)

’

T @) vl pavandans
enfoewd  poyamit s,




Assume the first and second fundamental forms of the surface
1

p(ul,u?) are given in the form (M U‘)z UL‘ U})
U .

2
ds? = ¥ ((du')? + (du?)?), = Z hij du® du?,

ij=1
where o is a smooth function in (

> Set (u,v) = (ul,u?), ey = e“’puzl and

es = v, where v is the tnit normal vector field. Compute the
matrices 0 and A for the orthonormal frame € = (e, e, €3).
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Exercise 4-2 9 wg du‘dMl
= (‘M'@du‘dum*- o-agdwdu\

Problem (Ex. 4-2)
J_ D ——

Assume the first and fecond fundamental forms of the surface

p(ut,u?) are given /n the form

0s 0 du' du® + (du?)?, II = 231n0du du?,

— e s ¥

ds = (du )2

e - - - e = e = — e—

where 0 is a smooth function in (u',u?).| Compute the matrices

Q; (=12
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