LO\:S'O weeWw: \h-\'ro et e.xamp\es

- 28 ocur main wsalks

TO C)\(')\J; /\\ o.“;'eo\&g %, Sw¥\ & {op e PL

. oiher Aimensiows

o RHand\e d\e.cunposi‘\ﬁ'ws

et A kopdegial mowldd 15 o Secand, cowntble Hac
"meo\o&'\t:m\ space M which s \ocaly _Sauclidean , ie. . .

o Vopiq
V\oeﬂ\ 3 peuc?‘\ open & 3 homeo . A SV Ju.VeM
- open, ousy .
Where +VeR™  open or s %‘-eu\'x
+ VeR:, o ~ (W€ Shart ok
& {xhé (o)) ( == B3R
E)_f‘_-_ R"\} ( Q. (>) | ve @Q", re @-@1 = {&1 Cowntuldle, BiC™M open S&
= imengion o8 M. LwoeNdeld : inv- of YOUeH open U=v_ R
domain iel

A smoek W Shuchuee on M isa Nc_n_x\':ng\z (wo.rt welueivn) Smoot W
C_c-..\\e.c.‘h'csh QQO\\NH\'J Y -

ok\as A'ﬂ{('u'"t&ﬁiet. Qo M, e ke)tu =M L ony *wo
g

herds (W9, (VW) € A ore smeodhly compaiible :

Qob, HLONY) —5 RLUNY) is o IkGeowmor phims .

r ?\'{“ S (‘]Rv\ ) swooth, loif map @ tweek invemse
LeonsiXion map lasmeap R WR? o
o\ component Lots have cont.
poriia Aechieiies ok o\ ocrdess
u V
= (&)
Uny d\ﬂbp r{rO\m nototam
ol (P\[ 1“’ 7

" Qo ¥ \1A ~ M (-\bae,-’:\\-u wl A)
& = -
sy —cee i is & swooth mowilold .
W(

W)



2 '\boun&ag_ faAT- {P eM) (WY \Eo\_m_dp;;j_ c\nmﬂ ok e whece
UM =V R open § @hae WY

o inkerior \nk (M) =[peM | 3(W, Q) [wbesioe chardf ok o UeR"opent
L&
ey W™

\Q /aM *Q VS 2 ca\l M a V\nah'lgb\& WY| \Qou“dﬁ\'\‘];

A Cowgpotk mEd M w| M=o i c\osed .

Cx: « A surface s o mEd of dim. 2.

S—

e \elve Seen wony Svwooth B-mlds \atk weel,

@Q.Qer%ce. Cor srookth i COs: [\_ee , Wb duekon fo swookw w\mn{Qo\ds}

A\an Q'-ﬂ"’-"N behoeen Svnookh wmElds M, N is Swpoth & Vecharts

(W) of M, (VW) ol N1 Lhe wmap WoRo®' €C % whewever it s

delied. Exer: Gvaw Covespondihg Schematic.

A di-c-cw.ohnore\\-'wh M =N s o swoekw ap Wl o Smaest ¥ inverse.

A F QY LA,S»‘I "‘I"'honi.tco\d Lo W wean Svn DO{'-\A ™ GN“QO\d,
CQWM Yo 0\-«\ t_"\r\n‘:&“ = sw°°£l‘ """'od;

""W:- w\-cds,---l

\nw Lhe delmiddtn of o Simecth  mmanmifld, we cou\d ash Lhe

‘E"'ﬂ.n St Wap S LNy = o be

+ C¥ (c® = Aop. vad)
- bihlowmorphic (& Z\W.)

¢ isomelves ow e.q. R, W 87

~5 add rowal %Lame.’tﬂ'l: Si'mc,{-ufg

l—-) impcr'\-nh‘; eq. Lo n=3:

Tkurs‘\-m It Qeometvizotion Cov“'.
CPerermanw 2.003)

I

- PL

“pie,c,ew\.le, \ineas
(oetueen open s of R™)



[’""‘5 TQS&\\'CW O'Q = Sn-np‘ufcial Wap
deld on \polyhedron of Sove Simplictal cx]

PL Maoni co\c\s Qd ™ k o Eﬁ““\j“\“*‘% s

LeL= ‘\'rio.nau.\o.b\al
i.e. Com bt represeded as gGeomedvc rea\rotion of a 3-dimensival

Sim 2\_‘5-59“\.. Complesx. [3 Simglicta) Cx X = Qindle collechim o Simplices

5.k Qa\ce.s of SimpVeer are Simpl. & In lerseOnbag ol s™pl.
o Qower o€ btk Simpl or £F; Union oLall simpl ~ ¥,
=
@ ™M 4h‘ﬁh_3u\oc"€d\ oy X £ 3 homeo \XI—-——"/“\]

nw=23: S —> \bui\d\ina Ylock of 30 simpl. cx.
éi S;) = Leirahedron

T hm (Qins,.sq\"'\?é?’- '50s ) :

Every cowmpack J‘-_-bpcioa\sgi 2-mld  Adwmits o -briandu\.w’nh

L Was o PL Shrctkure.

Evevj Compact Jso_opie&i_cl\._ 2-wld \Was a wnique.

Smooth Shructure (up o Aifeowmorphism).

\
See a\so EY\ANSS«-M, Three-Oimensimal Geomelry anmd Toeolegy | Section 3.10].
¢
Rem: DiEE c PL ¢ Top ]
JSource
(cotegony of \\,sz\ne.& %O f
Smookh m L) [‘TR\AMC. 0L
E.._x'. douk\e
o o £
- \ ‘Zl‘&', = s SU.SPGV\-S‘M
V\ ‘ poﬁ-aa.ri \‘Mdo&]
Ruk w %c-hexu\ =+ =+ Sphere |

n =k O\FF

L+ Top
(h L6 SMOoO0TH & RL )

[See alte [ Munuves
\_\-\;fscx\-»«qa.w |

E\Gmmr:j Qi%m’h‘a\
TOPO\O&J ) c\\q‘y‘\&' El



Exﬁnmp\et of weird p\"?-hcmem!-,_

srmookW  Shructhures, (_—\Aew alre-

n=? [(Milwor 'S6]:  S? has exobc e
i.e. Jsrooth Mt M= S?, M ic*ﬁ’s;' =-—3“L?°r-s~—noo~hk

S*rm&ures]
T\T-l('. 3 n C'.O\u\'\'ﬂh\j .\“'Q'I."\l‘k'\d ™M any Svooth SYruckutey on WRHA.
[SompS, Taubes '80s]
R3,'8S '3
\n Contvast, (£ A° ECO R", Lhen = e wR",

(goes \oack o C"""Q.'\’J

poihC.a\'é U’\O’-l)
Henn ?O\‘hl:nré, French

Poincaré Conjechure

\'\o o’h) LQ-'L A“ be, a C\oSe.d MQ(‘L’ ”“"\;\IUSQ\LT‘"“
e,c@u\‘:?\\-. \/ "Cﬂp. or Swookh (TOP IVIF F), \RS U-\X\2
~ ~ Nock VecSiown n Tﬁ‘?_t
(M= 7| Thea M = g | Shoct
B b ceje= Homotopy _sphess are
ToY D;ﬁ W o eovmor pWic ko ss‘,\-\e.ces—_l
& wogee )
Al =123

n=2 Vv classil-of surk.
n=3 Pecrtlman 22003 n=7? Milnor 1456

E'R'.ccs Llow, HamiVon, .. njy wost\y wel\\- under-
10“5 \r\is-\-nry ! Poincaré S&Wd\

) ~ Whomdogy sphere, )
=‘;\J:‘_(Ss)} \n’\\“‘&.‘\&&& MQd,..-] E'L*‘ULQ. -QO" \a s| 6: 12, 56! 61]

\w (P=120 en, codvacrble M3 \
R TR B Conpanis

Freedman \Q%‘?_’ \ooe‘u "DW Twb. T\\M" (e.d\'.\-ar:-. Gz,\fwens- \/(o\mqr-

n22%S Swale \a60 Wi~ CoweW- Rm:' 121)

L’) »\ah&\& d.Q-C Ohnpua;r\'lbngll_



Letk M” e o (smeoth) wanikad.
Del: Fox« O £U&n | an Nn-Awmensimal. U-Nowdle W (s o copy o

b\&xb"\’u , Q\-\QQ\\Q(}\ 'E.o M Vien  On emmdﬁﬁna (Q)\‘l (Geo ovko iks

\'Mage_\
Q. ’aﬁ“xﬁ““‘ C— QM.
= W=0" A O-hawdle s D°>¥Q"™" alached ol\ong

== N
{0y
R: 0 *V" =F, so juskt Aigyoirt Union w/ O

\A-""\: \"\\n“d\g Q\ xn‘z 0-\\' 0-\0“3 Y'.:?\P:k n"— (A 'al\-\
— 3% =8°= L er
/ [}
89 ~ e A
0'~0* J7)
| M2 (
k=2 2% 0*R oM. oley Q. D0VT>0' cpJIM.
= S‘
d M3 5' %0 SR, U=
™~ 82
3
M2 ISEaN on
. | oW |
C:]\md«e.c oMracke d

0-\ WS va\u;\ oy Povr *.

OQ ks \Otb‘wad\nvj

2 3-‘\\ i Y.)!"K {_03 oM. o).wa “Q;?_\Q/‘sx{o-ic_g IM

=S7~

V t\no"c \PQSS{\o\Q £ e.q.

M= §'02, OM=§% 8]

=
1]

Rem:  Note thax D¥x0"™ . O
ond 'af,O“ xo“‘“) = p%~ OV, O%x QP M.

~ we're \'e.a.'ll:_-, a\w\ﬂ n-%a\\8
d\a'\3 \Pa.—'ts Q-Q“U’\E.;" BounAarj



Re.w\t

Fr an  wm-dim. U-handle Wy ofeched o A via € 9VUxpTUogL,
Q0> gt (0\' q’('at)“xb“'“)) S called o&!ac\nim xegion

DU~ {0} s called cCore

'abk % ‘[ 05 0= Q’t\'&.e.\-\\'ns _sp\ne,re,
{0‘1 x DM - Coc e
{0y > 20 - belt Sheve
O\“- "Q.aiﬁh
ETS TR —
R X Cococe {\o'Sw 02
é; é’: g wl \'!d\-j the
L g ,\/D e\t sphere {‘o]u £
b\ xb‘z

w| ot Seh. T°x {0} as % dhvy

V'\e.uo, Lwink o & AUQ W as Swook\w Mani fo\d.

. "’3-\-1'«:'3\"\:& o
~ 0\&"'\&0\“8 V:\.Q'O\ [ Te AN Cornlrs ) bu\: C SBQO'_Q\:\EJ\_ ‘l:\'\ahn
;L (nany_ imension ) )
e LT Wal, Vifferential T"Pd"'ﬁ:!a §26]

w Aivan=3: I smoeoth Shucture (522 above)

e« S"= @:B“ub“: Vo U\"h

T=§'¥§

W

Re: =

v\,

W,

§* = _ ~ ond\e d\ecom‘;osi\-\'ws
ok  Unigue



Qgﬁ.: e Y X e_,m\aeo\di‘has ove 3o%pic Ak I Swooth Newokopy

R: Yx T X throgh Swbeddings, te. ki Y2X s onembs. ¥V O&tel
‘V\t_{}=-\'\ (-;’d,‘hg':?,.\\‘s‘?.

The (\solopy _Extensin Theocew)  [Wall, Thee 2421 [ Uoshsley, Thon 5.2
- (Tvom, Cerf, Palcis) L Hirsen R:AN in Chapter T

V. X compack & Wi YXT X isokey 6% emded dings Yen X

=) AH. X>xT =X swooth Wayp 5.t.

(locally C\ok) > P amdienk
Lw-uaz&;& e Uyt XX (RyOY=R(,$)) Aiffeo VOckel e
due o ¢ Wy = Wy oho V& P di-@e&un]

E duwsards~Wirby] L P idea: veckor Rerds]

LQ.H\w\q'. Kei | ’an“ »x D"-u [ BN BM \ (=\4,2 \'.so-\h",c. ewh&d{“aj wl“
Yepeak
= AUQ‘\‘M Ecw N\’v{t \'\“. W LEC‘E.S

L Exlend awn \'SO"l'Dej h=% kb an omdbiet ohvey

P

. 2M »L = 9M Ussius Awe \so lfbpj E wtension U e orewa.
Me Lhis Yo Kfda diffee M —-o W,

10 woVe LWt vove erease ConSder +he di‘?@eo
Wx\d, @ 2M xT = M~T

NO\AJ v icke.\kcj M xX Wl a colar Y\eaa\-.}nz\:oeoi O-Q oM i M,

ie. o wWond of M m M diffen. to IMXT sk M

s idenkiCicd w/ M~ {0 ® Cor, put diferetly, on emd.
is idenks i w {o). 1 P et < ext-"ah"(.t:l\f-ﬂa"t]

h (&
=S N = m
\'\o= “P, 'K €4 H. Q\=\"|

i)

M| MaT .d_H: C 2
» o ML M
Ho=d

@\, e ho=h, cid
jut

() ,
L__._.-—-—e"“'““' For every wba wl \’d"'tlr the bdry has a colar wihd. [\Ja\\;ﬁi{-@mh«l
L e8 idea: vecker KieMds) Topdegy, Thw 1.8.5]



