





















































































Suppose f S 52 Let pes g ftp.sesz
Define dfp Tps Tgs as follow

For Tps let Flt be a curve on S with Flo p Rio

Define dfplv for 0 ETgs

Tps dfplv TqS2

7 P
at

q
foref

S 52

Theorem dfp Tps TqSa is linear For any a β EIR

dfplaxutB.tv α dfpXu βdfpXv

Definition (Differential)


























































































Rmk

dripXa Na

dnplxv no

Xu n TPS dn n 582

GaussMap ha

1am
P n n

D
s 5

na axutbxu Next Express a b c d
nv cxutdxu in terms of I I






















































































Express a b c d in terms of I I I

nu axutbxu

nv cxatdxu.no E.IE
sxa.nu axn.axutbx.rs L E L I

a Xu Xu b Xu Xu

aEtbF
19 8 IIII

xr.nu Xv axutbxu
at bG

Similarly

xu.nu cEtdF

xv.nu

cFtdGRmkdetL9 1 1 15 II K


























































































It means

where

µ
a b
c d

¶
= ¡(II)I¡1

=

µ
a b
c d

¶






















































































PF Let u αXntβXv V rxutSXv

dnplus dnplxultpdnplxul.ru 8Xu

r dnplXu Xa 8 dnplxul.tv

Br dnplXv Xa BS dnplxvl.tv

u dnplv r Xu dnplXa 8 Xu dnp x

Br Xv dnplXa BS Xv dnp x

Onlyneed to check if dnplxul.tv Xu dnp xv

dnplxul.tv Ru Xu
n Xn

n v7 0

n Xar fu n Xv 0

Nv Xa nu.tv n Xvu 0

LXu.nu
Xu dnp Xv

























































































eg A v 23 32

A

1 D L.LY HIAl
A3z

13 11 11 1 e r

5 L a 1
Av 23 232

3 Xz 2 Eigenvectors help to understand AV























































































eg A L 4 For a 2 21 1 1424 I
data A I f L 24 0 Take 5

x 1 1 4 1 2111

x2 5 6
For 12 3 32 A

x 251 3

f 18 9 0 Take 32 1det I A 0

3 or 3
is an eigenvector associatedwith eigenvalue 2

Eigenvalues 2 3

is an eigenvector associatedwith eigenvalue 3


























































































We can defineeigenvalue eigenvector for dnp Tps Trip 8 Tps similarly

Rmk dnp is selfadjoint Orthonormal basis exists Linear Algebra Section 1.4 1.5

co

es 52 dupls 5k kn so

fifty dnp 5

4
4 Kaso

KSO if the curve bends towards ñ






















































































Matrix representation of dnp

Note 31.52 Xu Xu are both basis of 1ps

drip 3 K 0 5 duplia a Xut bxv

drip 32 05 1 ka dnp Xv c at dXu

Matrix representation of dnp with respet to these basis

9 1 1 11115 EG
EG FF fE eF
fG gF gE f F

Fact The two matrices have same determinant and trace

Kika 417 4 K

GE 2fFteGKit Ka Atd
EG F





















































































































































































































eg Consider the part of the catenoid

level 040 4271

Catenoid Cylinder

V I

2

I coshl

Surface 2T 05h21 1 471 cosht 2xc̅osh 1
area 8.68 9.39 14.96





















































































































































































The following theorems relate curvature of a curve on S with K kz I

























































































HE

zluivl flxilu.vn df.tw
W X2 u

Niv f

2 pt
in

bijeit.ve

hyp
111 1411 111 2 all

11 12 111 111 111 2 ull 01 02

Hw Hdfpwill preserve arclength area













































































Pf It follows from Theorem 3.5.4

Rmk We defined K using ñ I I

Thm 3.5.2 K is actually independent of ñ I
























































































o

f

f x f v1
210 V

I l V I 10 v coshu 0

Costin

f is an isometry K G v Kalou Isha
























































































S plane 52 cylinder

1
roll

V

2T

f Z 0 0,2 210 Z cost Sint Z A Z Elo 27 10,1

I Is f is isometry same kit 2

Rmd Different mean curvature H.IO He or






































































