
Full 2013 #
✗ = 541µs}

,
N
,
S north

,
south poles

.

(a) Cell decamp of ✗ , compute Hill) b- i20 .

(b) ñilx)
(c) draw pic of Universo cover of ✗ & all other

cornered carry spaces .

(a) let eo be N=S
,

o -cell .

Let e
,

be a meridional line from Sto N
,

1-cell

let ez be a 2-cell glued along e,
then

back down e
, to obtain 5.11µg}

HIM = HIX, XD

(b) 541µs} 545
'

⇒ T.CH=3 .
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Full 1013 #Z☐
M compact N connected

,
f :M→N

submersion
.
Claim : f surjective

.

N = f- (M) W ( N - FIM) .
Suppose N - flm) -1-8

.

M compact =3 flint compact ⇒ N -Hn) open .

f submersion ⇒ Lin Mz dim N .



Full 2013 #3☐
Oln)={AEM.IR/IAAT=id } smooth mfd .

let f : Mn / B)→MIR)
A ↳ AAT

Then 01ns __ f-
'

( id)
.

If it is a regular
value of f

then 01ns is an embedded smooth mfd .

dfAlB) = ¢08140 ) where

☒ =
1- + TB

for)lt)=(AttB)(AI-tBT-ltttBKA-ttBJ-AATttBA-t-AB-ttBB.tt
(for) / t) .- BA - + ABT 1- ZTBBT

(for)Yo)= BAT + ABT

For any CEMNIR) , let B=IcA

Tbn 'dfA(B) = { CAA-THAT =L ⇒ dfasorjecbhe
V- AEON .



Fall 2013 #4☐

Compute de Rham cohomology of S '
= Rtd

from the definition
.

Hjp(✗)= closed n - forms/exact n-forms

All 1- forms on S
'
are closed because

2- forms are Zero on 1- dime 5
'

.

let w be a closet 1- form on S '

.

Assume w= do exact as well .

Then Sg ,w= S
,
,do=SzsY=S¢d= 0

Define a mp

I :HirlH→R
[W ]- Ssiw

Then Kerli )=O ⇒ I iniectre

I svrjeetrebkss.tw -_ ✗ Sgw .



Full 2013 #5☐
f. y : ✗→ Y continuous

. z=(x×[oi☐)UY/~

( x,o)~ftx)
and (Kl ) - gcxs If ✗ c- ✗

.

Clam : 1- LES

• . . → Hnlx ) -> Half )→Hntt)→Hn+CH→ . . .

"

4×4%13)u%z,
good pair



Full 2013 #b☐

ftp.q) := quotient of SIN by Ig action

generated by (Zita)t→ (e""'t ,
,
e""%Za)

,
P,q coprime.

(a) compute IT, / UP,qD

(b) any continuous MP LIAN -792 null honotopio

Let f : 53-7 ftp.qj be the quotient mcp .

let 7=12-1,2--26-53 .

Let U= { YES } : ly -2-1<83 for

a small enough so that {gk : gear } are distinct
.

Then flu ) = flgu) V.ge Zip . And gll ⇐ flu)

V-gE74p because of the subspace topology ,
universal

This
,

we have a P - steeled covering space

f : 5.→ Up,q)
.

Each element getup is

a deck transformation since it is just a rotation .

Conversely
,
let h be a deck tmsfornnhon

,
ZES >

.

] gc-74ps.t.g.tt)=h(z) and deck transforming

of 53 are determined by where a single point

is sent Kc 5. path connected ⇒ y=h

So Ilp = GOD group of deck frnstormtms .



Define 4 : IT, / UP,ED→G(57=74, by sending

[8] ↳ g where

✗ is a loop lifting to a path is 53 from

Zo to Z
,

and g is the deck transformism

Sentry Zo to Z
, ,

surjective
kernel✗ is a homomorphism with

the loops Hing to loops in S3
,
i.e
.

elts of f-* (MG ) )= trivial srbgp .

Hence 4 is an iso
.

IT,UlpÑ=%

(b)


