


Defi A function f :D
"

→ IR
"
is said to be class CT if for any of its oar.

it can . be continuously partially differentiated r - times . This way the class

of continuous functions is co
,
while those functions that have any

order

of partial derivative is class co or called smooth . If the function also same

as its Taylor sequence c then we call it aualitical or class Cw
.

Defi The ( M IT ) top . sp . is class Cr
, u

- dim , real differentiable manifold ,
if there for it F subsets of pairs of points {Cos if} swath that they satisfying
the following properties :

( il The seq .

of sets {QB is open
cover of te, i. e

, Maya .

Iii ) ft ,
these is ane -to - one

,
auto

, map 4k :O, → Us ,
where is Us is au

Opcw subset of 1124
Liiil If any two set G. & Op overlap , GAG ¥0 ,

we can consider the map

Ypo Yj
'
: Ya TOLA Op ] → Ya hop] .

We sequin
these subsets of R

"
to be

class G -

M

-ittIpo Ya"→u

↳
Erica :

(0h41 chart→ EKG
, KB atlas

Physicists :
• ( Oa

, q ) local coard . sytecn
• Yp 045

'

coard . transformation
• ! { (Oaikl} maximal

Iu chase of some (0,4 ) in stead of using 4 many times we use the card.

(xx ,
. . . , Xu) expressed by it .

Exwamp_f
Euclidean sp .

,
R
"

( EY , provides a trivial example of manifolds ,
which can

↳
Be covered by a single chart (0--11244 -_ identity map )

2.12 - sphere Sr
:

5--4×4×2, CS
'

II Xiao}
The entire 52 cannot be mapped into K2

'

in a
eoufiaous

,
one - to - one manner

,
but

"
pieces

"
of S2 can ,

and these can be " smoothly sewn together . For example ,
if we

define the 6 hemispherical open
sets OF for i =L

,
2,3 by



OF - { CHARIEST Gil' -1447×72-13
then {OF} covers S ? Furthermore , each OF can be mapped homeomorphically into

the open disk D= { ( x. g) Ethel x'tight} in the plain via the
"
projections maps

"

ft : →D
, ft : →D

,
etc , defined by fetal,x9x4 - 69×31 ,

etc . The overlap

face .
fitoff

'

can be checked to be co in their domain of def .

Thus ,
S2 is a 2 - dim manifold .

In the similar manner
,
the u- dim

sphere Sh is seen to be a manifold .

In close , if we want to express further structure on our manifold such

as metric or integration interpreted
on diff . manifolds , we assume that our

manifold be paracompact
Dent : Au atlas {(Oy , 4g ) } is said to be locally finite if every point p

EM has

an open neighborhood which intersects only a finite number of
the sets Oa

Def : A connected Hausdorff manifolds is paracompact IFF it has a countable

basis lire . there is a countable collection of open sets such that any open
can be

expressed as the union of www.bc.vrs of this collection
.

Def : Given two manifold H and M
'

of class er
, a mapping f : M→ M

'
is said to be

Efferent ialsce of class Chik Eri it for every chart (Os , %) of Maud
,

every chart
( Op , of M

'
such that FIOICQJ

'

cop
'

the mapping Up of 045
' of YEO,] into 4550's]

is differentiable of class Cee
.

Examplesil
,

l
,
we choose M to be any

subset of M
. Then , by definition f : M → M

'

expresses a class a curve in H !

2.) ! Hair .
Then the above expression gives us

the definition of class
Ck of face . f : te -3112 .

1¥ ! Maud M be class Cr manifolds . ff f : H -714
'
is CT Ono -

to - one , onto ,

and has Cr inverse ,
f is called defeomorphia and Maud M

'
ase

said

to be diffeomorphic .

Kwai : Diffeomorphic manifolds have identical manifold structure .
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*H¥X
I
- →



Exampled
fu the definition of odeffeocnorphiscn it is not enough ,

if we only require the f : M -7M
'
to

be one - to - one , onto ,
aint it differentiability . Because

, for example the fuuc . f :R→R ,
where

fcx) - X? is one - to - one , onto
,
and differentiable l but its inverse is not differentiable at

point flx) - O .


