
12/10/23 MATH4038 Interial

announcements :

·HW) Graded.

HW2 due 16/10 :

· Midterm is next Tuesday
G1 : Show that the area A of a banded region is of the surface
z= f(x, y) is given by A=IfE didly where & isthe
normal projection of R outs the xy place .
Z
IPf- S is given by the penami

Se X(x ,y)
= (x, y, f(x ,y)) .

->
y A =S1EG-Edxdy -

X xx = (1 , 0 , fx) , Xy
= (0 , ) , fy)



E = 2Xx
,
Xx) = 1+ fx2

,
F = (Xx

, xy)
= fafy

G =

xXy, xy)
= 1 + fy2 .

EG-F2 = (1+fxY (ltfyr) - fxIty
2 = Iffy :

/.
Rep : an orientation Nof a regular surface M is a smorth unit normal

nector field .

· N smorth .

· N has image in
$2

. N

Tru
· Ap , N14pMr oN = Xux

-XuX ↑Y↓XuxXul P
The Shaper specator wit . N at p is
y

grin by the following : let ve TM , a(t) Smooth ame 2/950) =P
x'Co) = V -

Sp(r) =
- N(x(t) It= 0 .

"

differential of Gauss map" .



Sp(Xu) = -Nu , Sp(Xr) =- Nu
.

second fundamental form :

Ip : TpMxTpM ->R

Ip(r ,w) = g(Sp(V) , 2) = < Sp(r) ,w] .

-s coefficients of 2ndff . -s define Gauss armature
Mean curecture -

DR : Given param of catenaid
x(u ,v) = (cash(E) ,su , cessh(E)Sain , v) , c0 ·

Compute N , Sp(Xn) , Sp(X) .

5n : X= (-ccosh() Sin, zessh() rosu , 0)
X = (sinhl)ssc , Smin(E) Shin, 1)

.

XaxX = (essh() cos , crsshE)smin . -croshEE) swihle))



NuxX)
= (ccssh(E) + Gosh(E) switE)

*
=I ccosh(E) .

Citsmh2 = cosh2) .

N = (a)
.
E)

:

-tanh(E))
.

Sp(X) = -Na= (E) , EE) ,%)
Sp(X) = -Nv = = (cosutanhE) sechE) , sin(u) tanh(E) sech(E), rechtel).
-> fiel cref)'s of2ndff. is compute mean curvature H

= 8
.

Catenoid is an example of a"minimal surface" .
minimal surfaces are critical prints of area functional IdA


