A?PLJ(AT\ONS of “o MoloGY

® Jorolan vae, —”w,o(om , ete. homeo onto imoage . in this case,
/ ony fn)cds‘ve continuous rop .
Theorem . [e‘t h: S —"‘722 Cmbeo(o(z'ng.
Then ﬁz' h(S')  fas exauHL' 7 connected omponents.

| 5&1 Gr nice curves (e.g- po\\{%onaﬂ. Must  consioler
‘ﬂm‘rgs ik Osgwd aanes | which have Posi tive  (extrion)
oo (ﬂ'\ese are. obtaines 5\1 Pe/tuwbihg Space. Q Hu‘ng cwm@

?@y: @ | h:DF —S" an %nbw\ol\‘n%, then
LE@-hoN=0 Y1
&) If h: & —S5" an @m\oedo\\'rq, k<n, then
U, (8°-h(sk) - Y/_ Usn-k-1
O ctherwise.

(b) implies  any S G” divides 87 into 1o
Comgorots |, each  with homology of a peint .
For n=2, Yordan Corve T, |
bor n=3, it i possible Qr one, Componerst e net
sivdy comeded.  (Alsarder homed sphee)

(b) also implies My ($7- knot) ¥ Z.




/Proé o T op: (&) Induct on X
K:o ~ S -h(VER" vV
’pr\ace, with ITF
st A=S" - W(I¥ Lo, w))
B=9 - h(I¥' % [y, 1)
Induckion, = fl; (A0B) = H(8"- h(Tx %)) = 0.
Mw\of \/\e}roﬁs N |
. (Ama\ N o Wi (B) isorrorphicm Y 1.
& -h(TH) |
S f lto in HilS-hDY) fhen
K40 in H(S7- hafef h(BTXY)
C,o»} Bhese: folves converge. 4o I‘“ *x 1%,
(B\ obsve. | oK o boumo\af\ﬁ N \—\ (8" ‘r\(“f-k‘x{?}ﬂ

Sy 43¢,
B wmpat =2 [o(1=0 a’c Sowe, ? nite gb%, o
~  cortradiciren. %

(b) \nduct on k.
k=0 ~ - h($) 2 TRV
let = DF Ugn DX
C A=S-h(DY) | B S- ODE)
Moger -Vietors  glus @> = |
Qo (8- o) 2 L("-h(s"YY  m

Eﬁexdse,. Btamx'% “\’he, A k=h

~— S connet @mbed n R”
R connet embed i B m>n




AS!‘O\bI A\?»wa\de/ uom.w{ 69»\0(?/

The Alexarder Hormed Boll is the inersection (\ X

%y Xy

T (AHES) = Loy, | [otyond = o
[“3,0“—1 =X, [As, 4] = s

>

This qEup i Nortavial — 1t js an inereasing Union of
g;u, grougps. /Bud: Since.  eadn X 15 a Commw\afroc
Hhe abelionizakion 15 trivial.




@ \ﬂ\lov(\‘oxm oc Domo\\h

ﬂ_@_a_r_m (/( open n 7Zn , h-’ U— %n leaedolmq
= l"(“) Open n "

/PQ_O‘S Think of B as §"- ot.
Eqw‘va]m’c 1 Show lr\(l/Q open n Sn
led ¥e W ;DN = disk oot % w W
Gulfices o show  h(int D) ogen in G
/Pro\) (B = - WD) hes 2 path Components,
The cornqorents ase. W (it D) , O" - WM. lho[eee{:
- GSince hlint T ooth corn, these cets ate digprvit
- Q- h(DM ‘{)O:ﬂn Corin \)\JL (?m? (b)
Since. S"-h(IDY opn in 7 ( h(3D) compact in wam)
its gxﬂ\ ComOonents = Connected Componerts (4rve (r:v loc. Comp» |
An o 2t wirbin ?mi%a% ey Comd. roust  hove
OON mQ.  oPen
= h(int DY) ogen  n - h(oD)
= OP~ I Qn 7

C_Of’ M:= Comppt n-manfz[;/o() N = conneciedl n-nfun;}(;)d
Then any ormbedding MR N s Surjective, herce. o Moweo.

/Erc_;_gp t h(M) clozd in N (Compxo‘f in Nowsdor ¥ >
Since. )\I Conn | suffices Yo Show h(M) Open 1n N :
lex ye M. Chocse ncl‘gh[poyM V of hx) homeo to R
Choose nbhd (4 of x 1A h'(V)  homes to R
hlu an embedding inte V. Thm= hWw) open In \/,
hence. open 1n N 7




@ '__D tvision A\Q{bm&

An olggbra. over R s B with bilinear mu\)cfflfcmm
12“ x. 'HZ“ — ']'K“
(&, b) A
Go: albx) = obroc, @B = acrbe, «(ob)= (kb= aleb)
H’ 'S o d\_\f)_s_\_gf\ 0\\%2(_2_(0\ \C QX.C\C)) )(a;\g a\w%g
So\Wod\e, gy;r a*0- (“no Zero Aivisors” )
Four dagsical exarngles K, €, Quaemions, Oclonians

“Fgeom«vv. K 2 G ore the on\\1 g-\\‘ni*e, Amensiora)  dIVigion O‘\Cg)?%
over B that ore commubiive ond Pane 19

TFof. Wl Stow: o tin. dim. Comm. Ghiv ola. has dim €72
B s o comm. div. alg. Shudue.
D TS =S by f0- e
~— induced rnos Eiw" — g
C\a\'m : —f §n’)ective,
PP f00= F) = =A== K-l = 0
= (%o -otw) 2 0 (commutadivity)
Ns o Ay = X=’£o<\1——>z>' X=if\1.
: injective. rGp ot Cornpack HousdocSt = gem\aee\@\:‘rq
Cor => Sur\)'e,dcl‘ve, (? n>1.
= RY7TE G = n=2  (compwe M)

A e o a\%bra Yo qgt gx\\ theorerm . VA




Decree

y,_ S" -4G" oA [,ﬁ -' Nn(S")*" /'/" [Sh)

o — d«
O\: d ree of )f
gc’cs ) deg wl =
(1) degap 0 lf [ ot squi)vo
((u> dﬁgp deﬁ 9 &> -F— => due 1o Ncyf

V) deg )(7 degf g g
W) 01'33 Ye[ec)uo/) a/on9 equador”
(W deg (antipoal ) = (-1)"

@® 'Ha_{nj Boll Theorem

_ﬂf)eoreym g i'as a. Cortinuous 'f 6[0} 1(\ Nonzr»o ’ém%wrf
Veaors I)[\)F n 15 odd .

Toof. Dot v = veder Lield on ST Tanshie v b 0igin
A= oy Ly i B
V20 Y %~ can (eplc\m, V(%) wonth VCX)/ V0ol
= (os )% * (an%)\/(xj = unit G n WX Olang,
£<x>= Cost)x MBI VO & homdepy from 1 (t=0)

b ardipedal Pop (4=

(1) = 01‘9 1 = 0[?9 am‘bp
(@), () == n odd.

@ F;r n= Zk’)\ Sk V(Xl,...ﬂ(zk)= (—X'L,X\)_,,)—-sz))(zz-h_ 17/ 1




One more ‘_F;{)t alout O{egree/-'
ooy I E has o 7(;;@[ points, then O(eyl[‘: (_/)n+1
puut Jind onclopy o antipelel pop (st bie)

6) /P_fg_y . Y1 s only groug that con adt 9&1% on S
W s oven
’fg: Sou{ Gous ~— d: G\”” f“? /)omoma//ohme by ()
Acb'on g;ee, - 0((@"9) =(—7)M3¢2d EL[ 2y,
n even =2 lerd =\ = G ¥Z727. 7

Kw’\ 0\,160 use. 0[@3/6(’, 1o %E;%Lfc Cd[ut)ar /)omalogv

~ comowe Yomoogy of  CP", xS T B Lipg) et
see fexk.

@ @omw\(‘ Wlawnmn T heorem

Top: Goy £:57 =" flo=-Fo Vx (el moy).
Them £ bos odd degree.

“Theorem : g: - = J % st gix) = 9= -

’Er_ogfz et r()c)=36x)'3cox)) Say [Lo#o VX-
?@\aw \C(X) \9\1 1C1"7/ [RYE%)
s ST o
?m? = { ’ec}uoctar has odd c/eyr&e»
But either l’temfs?}\&’c 5!\65 A Vlu“/wmo‘l‘dr"{-
CONTZADICTION . 7




@ Le)@ohdz 7(1_)(60{ Bt 7[@0/%'

Troces: Hor C( A=A A-{q abelan grup
- tr (Alorsin ——*/4/%06)0”)

E Spoce. with Qm‘k&lb‘ Qerererded )ww\o?oqq, viel HY =N,
e.qg. g'm"ce S\‘mP]fc,\‘al Comple X

The Le@c%e{z uwder of f X— X s
7tf) = Z (-1 tr (s Hl)— Hitx)

asswme 1ixeol
Theotero Z(F) = Sum of indices of fixeo( Porbts (P"“;‘Tg"’

n pordicdlor” TUF, ) #0 == [ed ponts
Bouwer FPT s corllory.

= [ndex of {ived point 0 is deg( f:(X,WP%‘*(X)X’Pﬂ

l_jg\ggf mMoQS. Moglulo forsion, BP" n evon  hos /lomo/ogl{ of of.
= every mop "\a,s g\xed ot
= eveny Lineor e B—K | n o
has on 2iGenvestor (can also use elmmrnj
(easormna)) |

Can do mony @xamples OC LEPT with Sm()(;ce,sj e.q.

A
Eb o (o e )R

|




/R@mﬁ\iim: :L\??{o)dmod:\'ovx b\1 Ss'mp\ldal Mags

gfﬂ\?\{cia\ MoPS . k) L S)W\Plfa‘al COM?(L\CQS
K—L simplicicl ),f S)Mp)fces +— Simpbies, linearly .

Theoero. K= Finite Swnpb‘cfa/ Commplex ) | = S)‘mpl;‘cfa( mmp)cx.
hay £:E—L s howobopt 4o o mop that s simpliial

wWrt. Some sukdivision o K.
\_OLC_% O.g/})_@_@? that TlF)+0 = 3 Fived ?OMTS.

Dssame. &2 X=X hus 1o g)(eo) pownts

S\‘m?\\‘do\ apo. ~—* 9’ M —X S\'m?\\'u‘ol, \'\ow\o’v)p'c, to 3-\
HOWNT=F Y Siplies @

No‘&, 'C(f): 7:((3)

To show tr(ge)=0 m all dim.

Veo: 70g) = Z (0" 4r(ger HalxX X™)— HalX, X))
U thae Sk that g Btes X" 4o X7 plus some algebra.

crusShes/

Since g Penmutes cells  wrthout ﬁx»‘ng an, all of
these +towes ae 0. 7




