
functions

step show K depends only on Pii 's and EFG .

( sketch)

Notice :

we know Xun =

Xuv =

So : take deriv both sides ( left w.r.t.ir, right w. v. t. u) to get :

my
ti , Eur t ti Ivr t e Nr t ( rib In t Mihir t Ev N

= Tiz Xiu t Mi xiu tf Nut Hiluxut CRE ) Iv t fun

←

( Inu )
r

= (Eur ) u

basis { In ixu ,
N }

n
'

b
, , In + Tix t en

mi In t Tiz xi tf N

ixuulv

Inv)u



* frixuvttiixv tent Crilvxut Mihir tern
= Tizxuut T,ixI + f-Nyt Midwinter E) Iv 1- fun

Now : replace Inv and Inu with respective Christoffel symbol-
-

expansions and replace Nu with a. . In taz , Iv ,
-

Ny with an XI tazzEv . . .

So everything is
in terms of basis Exu , Iv ,

N } .

[
unique expression of vectors .

Collect up like terms . . . -

Equation * becomes : (sketch !)

P
, air, ×¥ig%ii , elf

( ) Eu t C ki t ( IN

= ( ) Int C JE t ( IN

basis { In . Er , NJ

P Q R

X Y Z



By uniqueness of expression , we have

Turns out :

Q -- ri
,
Pat + Piri team t crib

0 { J equal
Y -- Miri + tha Tiz t fag , t live In

Rea" " l :: : = - fi
'

l: 'd 1mi; items

So azz = fF-gt az, = efE
EG - P2 EG - FZ

In @
,
put Tig 's on one side and eazz and faz , on other,

and notice that faz , - eazz = to conclude :

Ek

in

O

T
local expression of dNp

E ( eg - f
2

As) = EK



K = faeau = Hit - Chih-i turn trim - Mini -Titi

[#
the Gauss formula

.

Conclusion ! From step 1 , we know tips' depend only on

functions :

•
Gaussian curvature

Thus
,
fwm step 2 : we know k depends only on :

b

Therefore ! K is an invariant
T -

Gauss
' Theorema of S !

Egregious

corollary : If y :S,
- Sz is a local csoinetuy ,

E
,
F

,
G (ie

. Ip)

3 Pif 's and Eef
,
G . . . .

ie
- Ip

intrinsic

the Kp = Keeps '


