
Full 2008 ⑧

df : film)→Ri+YM) , wt>dwtdfAW ,
f smooth

.

(a) claim : df Coltrain map
,
i. e. dfodf =D .

(b) Let HÉIM) be the ith cohomology gp of

Lochan complex (Shilin ) , df ) .

Clam : HIME R .

wth M B R
.

(a) (dfodf) (w) = ↳ (dwtdfllw)

= dldwtdfnw) +t.fr/dwt1fnw)--HwIdldflW)tdf1dwtdf#fAw
= tfw° - dfndwtdfdw
= 0

.

(b) we have

0 RTR) r
'
IR)

H :( R)= Karki ) = { germ) : ↳ (g) =OERYR)}

dflg)= toy tdfhg = dgtgdf = 0

dg = -gdf

HsilR= {
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( = { (X ,y) : y

? ✗3=0}
.
Claim :C not smooth gvbmftof 1B?

Hint : space
of tmnt vectors in To,nR2 taught to c?

c={ exist : y=±x%
,
xzo}

f-1×1=2/3/2 ⇒ f- 1×1=3-2×1/2 ⇒ Flo) = 0

c
i :c→ R2

diary : Tex,ygC→ Tx,yjÑ

Ht)=( t" , t ) tetris )

8101=6,1) undeterred .

terinton v at 10,0 ) defied as v(fgt.tv/gylrflg
Mp from 01PM" Rand satisfy prodet rule

.

hetrbenwrve in C. 8 :(-1,1)→c
✓to )=



Assume it is a svbmfd
.
Then i :(↳ IN inclusion

is an embedding ⇒ dix :T×c→qµpp injective .

Let 8 : I→ C with 8101=10,01
.

Vlt)= (Xlt) , yltl) .

84+1--141%1.1=1×11-1,91+1) / ↳
(ios) / t)=(ioxlltl , / ioyltl )

Lior)4H= digit
,)dVtoHtH

let's assume ✗
'

( t) -1-0
,

then

x3=y2 3×2×1=2 yyl



Full 2008

T= revolving the circle { (4%7)/2=0
, lx-R)Z+y2=r2}

around the y-axis
,
R > r

. Compute

f- xdyrdz - ylxhdzt 2- dirty
.

let w be the integral
.

Then

dW= dxrdyndz - lyrtxndz + Lzndtxndy
=3 dxndyndz

By Stokes :

dw =3 Vol /DHS)few = fjphsijw = f
DIS '

where DZ is a disk of radius r and s ' is

the circle of radios R .

Then 3 rollins ' )= 3. ( ñr42ñR ))

=6Ñr2R☐



Fall 2008 #
Bs closed 3-d ball

.
K closet

,
connected Him't

svbmfd of B
" with 2K=Kn2B3= 2 points .

Commie homology of B. 3- K
.

Let A be a tubular nbd of K
,

whrh

exits since it is a Homie submit and therefore

does not intersect itself . Let B. = B. 3- K
,

Then AnB= A - K whish detonation retracts to s !

And AUB = B3 whrh is contractible .

MN . giles :

- - - → HnlAnB)→HnlA)①Hn(B)→ Hn /AUB)-2 - . .

Hnls ' ) Hnlsixis)④Hn(B-KI Hn / {xis)

n 22 0 0 ④ An /BZKIO 0

n=l I 0 ④ HIBZK)z 0

h=O 2 I ④ Hold?k)z K

By exactness H~lpi-k-O.S.ua BIK is pth
connected

, A. IB' -K)=z
.

Then we have left

O→I→ HIBIKI → 0
. Exactness ⇒

HIB
'
- KKK

.
In Sumi Hn(B1k)={¥^

.
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Recall covering spaces P :X→X , P
' :X'→× isomorphic

if I homeo § :Ñ→Ñ' sit . pioÉ=P .
Consider

p :
I →✗ of tons 4=51×5 '

whose fiber

p -11×0) at any point XOEX consists of 3 points .

How muy distinct isomorphism classes of

such coverings are
there?

"
we know that n - sheeted covering spaces

of ✗ are classified by equivalence classes

of homomorphisms ñ1Hi×o)→ En
,
the symmetric

group on n elements
,
where the equivalence

relation identities a homomorphism P with each

of its conjugates h - 'ph by elements hfsn
.

"
- Hatcher

consider pika>✗24>→ E, homomorphism , where

{ 3={11,11%(1341231,4233/132)} .
P is determined by

Ka) , Plb) .

Ci Cz

Conjugates :{ 1121,43143)} and {11231,1132 ) }
• Pla)=Plb)= C) • Pca)=Rb)EC ,

• flu)=l )
,
Plb) c- Ci • flat __ Plb) C- Cz

• Plaka ,
Kb) c- Cz

• Pla ) =/ Plb) C- Cr

• panel , , Plbtl ) • Platt Kb) EG ④



• Pla)ECz , p(b) =L ) • Pla)EC, Plb / C-Cz

• Platter KBIEG

((121,1123) ) ~ ( 1231,432)) ~ ( ( 131,11231 )
s s

11121,11B¥ ) - 4231,1123) )
~ (113%1132)) ④

32-shededcar.rs#
3 ④ - sheeted cornus ☐] ☐

☐

I
- Sheetal carry

8] of -0]

☐&•s☐☐☐☐


