MATH524: Lecture 12 (09/25/2025)
Tobuy: % Mo ocanfls £ rolie Facbog

x Excgion Ahasrem
gmmp& oL Ccmﬁmeg/)
K,

Now, onsldor Ko as fe %ML@( Ca o u

made o §e,0,%, %% %, tnd ol verhites. y é Ko

HL(KZIK‘:)S}' 70/ Rore! K /
P o denl  flen OT Cmmeﬂl% K5

?t 0 wdaibv% 9-arcle. {md ﬂo,nzéz tould be  chuezen

mh)@)dmmffd Indeea, %&,ﬁ,% o o fasis.

But HI(K%K’)>_:O shll. Ml velakine 1-echains ome

d ie‘szﬂ'/ tch. b be a velhe J»c:jde
m—j{fﬁ :‘.%W < BU/C/KEP“; also o rebue

i—/@ow/\dﬂfu& as @4»9;? s Carried % Ko/-

Qb K )=0, # M 4E K,
i u Ks/K. ced o o
ey sl 204 € S ot gt 11 e

ofr ol &Pofiw)f,aﬂm\ywi’ha qﬁ
m Iy fhe Coume peink e e
ves. SN
@£ C(mjrm}f \OQW’WQ esl/%{’ %MWM WFPM—



Now tonsidor K an Sheswn:

g %eole,)@z)ed and all verhe.
—

We geb Hhob I (K Ko)e Z amd ”

2_@73 s o Ausie Nopee fhal %l€+7\}2 s el &
relabing -tyde for any Mot Z except M=12="

Hl CK% l<°”> ~ 7. We om M 0wy velahine

[ ' " ¢ l‘VlQ-l-ﬁV\CQ/
Lthoie i KK of G and & G et
Q;uwfvxcé o or agzwuwdﬂf of H (ks K.

Yhidiody, one could inagine Shrinking all of [K] B
?M‘njr. . Tluo A, mwﬂ /\kof

©&
%

A’(so} nohee ol &;,%0/7—64/\:(- Choot cos JF K (bad Fo

Now umgl‘de/r -Ko”/mg gfﬁpam

[What is )‘lo 0@/ Kol”);7
Think | Think |




EXam]lOle 3 (A—,\ML,@

LeE [< 0@“4“44?‘0’@ He gix ﬁ‘arz@jﬁ
R, b o Sheon /g\z[f;/ it e

Jm}ma/@ i e mueddle miesng, . tEnE
‘Kl (< ‘W\QDW\A’)/]VKA‘C +o + :%)

Lt K congist of all He  boun
@qu& and o \Au)“»‘ca,&/ e, 2::{3%\1 innexr and
o

s Lonofon Boundanies .

T KK Z Moo Hhab T S At
Ar omicd &y K, ndend, - gerormes (K, Ko).

What oot H, (K, K) 7 Nofle At we @ /W/%K/
selabive  1- chain a€€ c@ ¢ wS\‘ruﬁ R/mc\%n [ w;g
and o v, all Hee eny arvound Bub we wil be loff with
e, in s cage. “rﬁwglgéo? ko relhne 1-%0(@ RN
nol & relahine 1—|0wndan3 ' ms, H, Gﬂ’%)ﬁz~

Bt now comaider o ‘Wwo@qf‘cd ww»lalwc ak g'ﬁawmﬂere.

NOJW\LQ {’M e, 'S mrr('@(lzfl. K
9"'\OM’U{/ H( (K,,Kv =0 )




@d

g mm\?’& 4 Torston in redakive Mm am,u(;g crﬁ Mibius s%?u}F:

L (M7 o foreimn]

M 0\ /c/ﬂ\g el

;,- P/L

N e

W K.
Lek K /hnovv\zug&lf/ the '< d 0 ? N
Mobms &‘—\rrbt) Q% Sevou)% @ Qey\ \%}
Lot all W»X@ Sionded CW, Y1 S| S
Ym\—\cﬁ L-chodr. b c ol

i,(.) 8\/\ Zo«o\,) in K/KD
- ——>Q M is 2&w+@i?f$ in K,

IQQ,-W\!Z a@%l\/\mbw% Mg/&o(}m

‘d—(&oj e ‘YUO\‘ O?owr;e &op X relafive ’Ie,qc,{@/ﬁere

NOJQW/ C%ﬁmm(sa)—e&%we
)’fycxz ﬁ@re,e-g./ aQ,/ Jﬁﬁ’ )

%%wnl\wv% e @n Shoink' ﬁﬂ & &/Smnf and Congicdus /<//[I<ol

ﬁ/u‘%w reduechion. Thes 71 e Agmae
. Pomwe mjjﬁw

ong S. /(;4, 2 7[D 7%1_
MW{ *Z M/MQM ”“’@W i

#P[K/(,,) We make



Theovem 41 (] (Excisim Ahaarem) Let K be & g“ﬁ’“’“j)}“%k

Lk W C K| e an opon st sueh Hab |K|-U 3
k OLV\J M LD

’Hfi 0 -b@ D’? o %’\ALC(JW??]ZX LU’F
e {\/Li(g ?Q/vﬂ?wwt lox  wtol Pﬁ%"b(jﬁ i< lko)’ ’LL%

incdus! m lV\&MCQA on !\QWW?W‘/
WL,LD} v U (K, K).

Heve te a cohamahc Llusrahion. 7&@ Hewe one
%)WA +o Wﬂ/‘ Smwfﬁc@? Wm
K L L

b any (4224, L/LD s much nicer, o easler fo
Covapite. wifk, Hhan- kKik, . M pmwfwg U w
chosn fo e ﬁa/\aw (4t SH Contained in )/ L and
[, be much %‘m/a&r Haen K and /<0 93
will eitoundes, applicaliono of  The xosin Haarerm




Pk dea: Congder the cownfas’h[e wap ?S
G — G (k) —> CPU<>/CF (k)
d d ag indugim /Fo[beweé/% oo\ echion - “‘D\ro\)‘ex} WJ(
ot
“’“%“5 ow ;;ftg,‘f‘,u\@& n KL 1oy
b i sunjeddive, a2 G (B)[C (k) At Lasic all cosce %cj‘ﬂmeor b-gnplices
T N l<({'¥w+‘ n K, )CIV\J oiP/%uﬁt g. €L MSO/ l<u¢ (e C{LCLI)
9 # indues o0 Baorplion CDJGIL) = BG4 /

AﬂcJ 9 X veo‘ wdor  The 4\m(alw( oK w\aﬁu{ b ((‘,e.%%m)
Hc  1ROmMOYPMEN. ‘W\j?s i Ly )@vﬁﬂw pdaﬁﬁhéad—rf ]

tence | HF(LIL‘)& HI’ (k’KD) -

W et o @im()@'a}a,was)M Sous Hhe rmfzswe,ﬁauz
MQA’ CJ/\OLXM/ cd(ﬂu/%owda)v:béw /ewﬂflw’{v %~W
wdon P e idwduce soworal WW dﬁ@"z&‘c i Hhis o0



€?

Humbmor!:h\'sms ir\duce.c“ﬁ Simlp'ia'a[ Meps 52 in (]

\E: K__;L & Q gl‘MF&‘a\a,Q ww\f ( s A Cm%‘mww&
efg K| 4o L] b W/Fs Ma‘mﬂe%w(f 1\;\% fiwfx} onfo & %#mPlZ(AfafL.
We wuld dort wille e C@MW% veilex W,MA
: \ [’&Wf m{)
Ne k@ Snplo i K could Luemf}ya;m fouer, dimeusioval] Smple in L
)&a £ We de%m a f’&”\m’ R \E@ “glrm,(r‘,\a Al Game. Himansion.
(dﬁm@ﬁ)g_ Arm G’).
Def Lot Lkl e a cmplecal wap. Q}% Qf,,,--ﬂf,) s
a Q/th])lﬂ/x <r€ I<; ’vav '()(%)"”’18(’17]9 gPan agfm])lv(@ff L.
dﬁ%‘»@/\% (“’ om OY\\Q/WLCC‘ ‘)-g\‘mPI/C% a2 —@[(DMX.
L{0w), ,f("fpﬂ } i@ -F(’UD ave dés%‘vxc/{-/

£ (0D = %
o othowite .

Thic wap i 1ndeed md\«&%&m&, -, 'gk('ﬂ:’{i»@'
c)f6 we Swap U and ”UJ/ n LU, WSI\@% of
e M%’PW%J o de expressim 1€ J\M@‘A
The '(]aymﬂfj ot WWP&/‘WS %WP#_%) one in wehe dimension,
is called e  chatn 'rmf? Induced By e &'mP&'M maj £




