



































































































































DEI provisional

A smooth is a set M equipped with a

smooth atlas A Ua d 3 e a

s xe R I 11 11 1 admits an atlas

So does S x Smx x Snk

EXAMPLERP2

all lines through origin in
1123

XE Rs origin 3

where X y x ty for A 0

4 3 3
homogeneous words

Here x x xD stands for the equivalence class

of X x y X3 So 4 3 3 2 1,7 2,1 3

for any 7 10






































































































































n 3
Note RR is comprised of subsets of R but does

not live in 1123 itself

let's construct a smooth atlas on RP

Setu Ex x2 x'T x'to
set of lines not in 5 3 plane

Dehne U 1122 by

by d Ix x3x7 Ea

This is well dehhed since

d taxi axe D 1

Check 01 U is a chart

d IU IR which is open

01 4 3 3 y y3y3

III 1

x y and x3 y






































































































































x x2 x3 y y y3

4 7 3
y y y

Note to ca v I n v

Dehne Uz da and Us 013 analogously

claim a Ui Oil is a smooth

Atlas on RP

PI Ex x2 x e RP Xiao for some i

Ix x3x3 t U

consider compatibily of d and da

d ninth 1oz Ex x3X3 x'to x o

Ea I x'to x o

u v7 Into






































































































































NV

1 u

Exercise this is open

Now 01,0451 un Eu 1 v

fu E
This is smooth on its domain UFO

2

Consider the funchoi f i RP R

Kixx to

674 44 35

Note this hunchoi is well defined since

f 7 1,7 2,2 3 f Ix x2 x3




































Determine if f is smooth

Need to check it to di t D U R are smooth

d Exit xD 7 i

ditCain I n v

fo fit la v I which is smooth on 1122

ItU21v2

to dit la v I
44 Itv2

to 1051cgu

These are also smooth Hence f RR R is smooth

Let's deal with provisional part of definition of
manifold

let a bean atlas on M

Det a chart U d is wmpah.BG if

it is compatible with each Ilk da c A



Exercise It Ill d is compatible with A then

Au 94,013 is an atlas on M

It is easy to produce charts 14,01 compatible with A

t Restriction Given Na da c A choose

V c dilla
Open

E t

Exercise ditch da is a chart compatible u A

Example Compasihoi

let 4 Rh 7112 be smooth with a smooth inverse

4 1 R 112

ex Yi Axt c where it is invertible axn matrix
and C E R



Then for cha da c A CUa Yoda is a

chart compatible with A

Cfi

41
j

V e

Yoda i i
f Rn

we DONI want to view M d and

M Au 14,073 as different smooth manifolds

For example f M 7112 is smooth wrt A if it
is smooth u.at Au 1407

Det two atlases A and A on M are compatible

And if each chart of a is compatible

with each chart of a



Nexttry A smooth manifold is a set M and

an equivalence class of smooth atlases A on M

M a

Now M a M EA v 4073

Almost there is one other matter to take care of

Givin A add to it ALL charts compatible to a te get

max A Note A max a

Fact If Ana then max A max A

Giver M CAN define a subset will to be open if

for any Pew there is a 14,017 c maxCA such that

pellew and 01147 is open

This collection of open subsets of M defines a topology

We need it to have two basic properties



DEI A smooth manifold is a pain M 197

such that he induced topology on µ

Hausdorff and has a countable base

Ex Our atlas A Ufdf on 5 defines the smooth manifold

15 Ian

hemarky We will not need to consider these topological
restrictions again

Hausdorft for p gem there are open sets U V CM al

PEU gt V and Un V 0


