
 

Change of parameters coordinates

Consider a point p E S covered by two coordinate systems

u
Vz

i

u

transition
k

ni Yi III uz
U2

Ya ui ui

Claim 4,2 U Uz is a diffeomorphism
between open sets in B

Proof Clearly 4,2 is a homeomorphism with

inverse 4,5 42 Ii'oIz UI U

It remains to show that 4,2 is smooth

Since 5 is locally a graph say over y plane

Let T1 CR's 422 be the projection map onto Xy plane

Then
412 II'o I Io Iz o Ti o I smooth

smooth maps on R R2 RFI IRI p3
open subsets of D



Differentiability

We now define the concept of differentiability of functions

into and out of a surface S E IRB

Def't A function f S R is smooth

if f o XI U E R B is smooth

for AIL parametrization XI UE R S

Remark Since change of coordinates 142 are smooth

diffeomorphisms we just have to check
smoothness

on collection of parametrization covering S

Example Restriction of smooth functions
on Ps3

Let f 91133 B be a smooth function

S t S E V then

f Ig IR is smooth

In particular the restrict of the coordinate functions

X Y and Z to S are smooth functions
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Smooth smooth
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Deft A map f U ER S is smooth

if it is smooth as a map f U EOR B3

Example Curves on a surface

Let a I 1123 be a space curve with a I E S

Then X I E IR S is smooth
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Def't A map f S Sz between two surfaces is

smooth if fo I s U E IR Sz E1123 is smooth

for any parametrization
I of S

S Is Epis

a
Def f S Sz diffeomorphism

fo I if f is bijective and
U E IR f f i both smooth


