2,. SMO0+") MGPS

Del: M smooth m{d.

ex)

- Say €. M>> IR is smooth ('ge C”(M\) i$

‘go (_P" 53 SMoofh V L'M,‘-P)& k

"y
g

No‘\'u'\'ioni Over c\mrf (,'U,‘-Q), we often gvsf write

loe
f' = ‘g("‘,m, x") vsing  Coovds '
nstead of '-eo (Q.'
\wei%h‘\' function  h: s* = IR , hixyz)= 2.

O~ |

Over chaf: U= i¥7°i
@(-w-v,u,v)=(u,v)

loe

huw,v) = v
Over CMavti &:iZ)O} ~ o~
@(5,¥ hw-vr )= (u,v)

N loc | =
hiw v )= J)i- - ©)*

MVsT vse CoorJ(na\'es be\ongim* '\'o %ivm cha\rf
Same ‘gvnofion Cav loo K J\f¥em+ in A&{‘&Yﬂq“- GhaY1S-




ex)

Deg M N Smaoﬂ) mf'J
I F MSDN s smooth if "l’ F q> is  Smooth

V(u;m) E'A’ otlas for M with FWINV X Y.
(V ".’) € A) aflas for N

\R

Defs M and N are Jfﬁ%mw hie if
- AF: M\ N B!Qeofmn s 1. F ond F ore Smocth.

F: S s antipodal map

F (e®)= - e'®

Taverse = F itself

over U= O - ie‘ez 0494212

Fle) = @+

Over U= O-— %e;é’: -Trcéur;
LR

F(8) = &

Ky



ex)

CIP” - (C.M\\%o}) /N

points denoted: [Z,, -, 2,3€ CIP"

[2,) -, anNEXo ] (’> ) k ( )

C'Pn is o mfd o dim 2n

For now: we focus on € IP".

Charls: C‘P‘: uo Vv U,

Up=z §Z, %03

Coords: Z= X+iy with z= 2. .
Zo

u\:§z\t°2 ~

coords: i:;-l-i% with 2=2‘0.
2,

C\umze o} coords: on U, /YU,) Z: '/2

X-l' “3 = X—uz
X+ ‘a
§= x_
x"‘t\z“' => (“)‘ T3 N SMOofh M#J
%: 3 o'-" dim = 2
X%y \)z

e) F: 6 = <P

FOgwz)={ Dxrig 1-2]7 ¥ zx)
Li,03 i§ (x,\é@\-.to,oln)

i5 a ot ££eovnorph‘sm

&



rec*

n éedwe,: it (X 9, |-2|\: ) szq- i‘éz, "27—), (xiw 2)
then (x4, ,2,)= (x4, 2,). e 5%

2
Suréed'i\le‘. %Nen (0\)5) eq ) bﬁ-o) can 50'\/&‘.

X+ iy |-2)= > (ab) Nea” )
(x+iy S oS est

F smooth: need 1o check in local chats.
eq. §x>03 €S° U, £cIP

loc
Fiy S (Vicgoer, % )
| -2

Sm Ooﬂ\ over

domain = i\zz-» 214 ) 2: ix>o}n52
eq. {20 3n{zxle s’ U, < cip’
F (,X;\3|2) = )(|-j2:a Cx+iy 1-2] :[x_-lcg:’)x-;%]
- ‘._
= Dive, X-iy}

F(X, ‘))h:‘ (X, = z)_

“’("""‘3')"‘

SMooT\\ ovev iX1+ \31'4 | 3 => F 5Mooﬂ)'\g exfem's
'Hwowah (,x,‘a'z) = (0,0,1).

Sivm“av\ . Cawn C.\\eok A\\ char"' c.om\)os %Ne, SMoo‘H\
local ’gvnc‘h'oné.

£ smooth: - omifted. Need to work out F' and

looK in |0ca\ coovds.




