Math 4803 April 22, 2024
LAST TIME
* U\mqm_nu; ’cu( 3eomejrri2a4w“or\ o@

Knot CoW\f\evY\en‘\*s.
‘ Geome:\“f‘t%o\-\—.'m —Qv( Sur-tmces }uﬂljlofmt‘%a-l'fon

TODAY (LAST TIME)
e Geameteization for 7 man e
“":I\‘('\'ﬁ_ ’\’bgo(«:j? cal ’\"J?a ;




E.S§€Y\'\'i0t\ S‘&(Q'O\CQS In g”m&nhob\o(s

Le‘\' (X,o“ \oe_ A 3—W\cm'l£n\ol, Ow(‘ alecow\fosf‘"for\ O'C

CX,GD w‘t“ iY\\lo\Vé CM‘H‘;Y\ a\or\ e,gsef\‘\‘t'q\ S%('(“O\CQS T~
I
(Ov\g\r\\'j) SM«QO\CQS w\are (;ocH‘if\j iSY\(“" t)bri/\j.

‘A '\'wo—S\‘AeA Su(“\'&ca i’\X s a Su\\ose'} G ATt
SEy A ra 2-manleld Y ;
& Subset W € X/

/N \r\Dmeomoq?ktsm
W:Yx(-¢e) — U,
R_iA Lor some £30, Such thet

¥(7xfod)=S
(Buc\' (X,OB Contains lo+s o@ Lormj ’\‘l«)o—Sfal&( Su(’caCeS 5

CDV\SCAQ( \ooqi\alarfeS 6‘(\‘ SlMa“ Laus.




E.S§€X\'\'i0t\ S‘&(Q'O\CQS In g”m&nhob\o(s

TO C(A\' Qlo\f\j O Su(-cogCe/ we want
(+ '\_" ‘04— ’\'1«00~Sfc\€4, louc\' not L)or(r\j.

LM— (X,ol) ba a mMedsic Sface which IS
o B—mantfold. A subget ScX is an
€ Ssential Sr\/\ue— L
(l\ S 'S \\ovneomoqgh\'c +b (Stapsr\)/
(2) Sis foo-sided
(3) S is not Contwmined in & Subset
Pec X \V\omeomorp hic t (ﬂig,de«c).

A SwL;se,—\— F‘PCX (s an e_s*.rer\“‘l'q, Frojec-‘-lva flame. {-P

(DP is hemeomorphic ¥ (RF, di);
(2) P 'S Yoo Sided




E.S;ex\\‘ia\ SuC Q‘O\CQ_S In B”MMi‘CD\O(S
—D?/Qini'\j “not \pof““:l” 'L’" e Lt"}
More nVolved ; \)acou«Se_ '\Dri Can \oowr\c(
(‘ajions no+ Con‘\‘a(neol 1N La“&

A subset T X is called an essential
’\"D\"wS ‘l-e -
Q\ T IS L\QW\QDMOfgll\(C "_b L—l—j; l&«c); ;
L'z_) 1 s +|,Jo ~ scded % A
(3) Tis not Contained in o subset Pex (?) 5
N\M‘c\’\ 'S komecmngic ‘\"D URB,O(&()/'
(4 T cloes aot bownd a solid beus_in X;

(5) i does not Louu\ol N Su\;sa-oﬁ-x
\l\ow\eomu'f\r\ca 4o T_zx Eo/m)'




E.S§€X\'\'i a\ S‘&CQ' ales in B—MMI‘CD\O(S
LEJHS L)&’F(‘eu'se_ 0&\9«»«“‘ \oow\cl('f\
( sz(rcmen‘\‘s. \f\le‘“ Saj {—L\a‘\' X

bound s a solid torus YV X if

"\"\'\CFC'S a L\omao morrkc'sm
Q: (s, dewd) =>(V,dy) st 9(s'xS)=T.

Pt Mofe (om rll'Cc\\‘ea{ Sort OQ SoliOl (S ‘\"\’\(
Q/ ’\Wiskc( Solc‘o‘ torus S:'R'b’j OL’*”\V\&'( aSs
'\'\’\e 7/:&0‘\‘\'0\‘\’ ([OJQXDB/N/ "d,f\e,re

(/\.J?\ N(O/_IS) )‘Cbr eve:J F ﬁnbk.

Q: (%3, duc) — (Vdly) st-P(s'zs) = k.




E.S;ey\\'ia\ SUKQ-O\CQS In B—f'\étnigb\o(s
A subset Ke X is called an essential
\K\eiv\ bottle i£:

) Kis \/\DM{OW\OF{:\»(C, et o a’—em_)/'

(2) K is w0 —sided 3

(3) k does et bownd o fuisted soliel forus  in X i

(L{\ K \S n.0+ ‘\—\’\6 \ocw\O\arj o‘Q an :ALA:‘L;-
Collas e, —;A o Subset WeX

l'\)l"’\'\ L\omeomor \msm LP K [0 %) =W
such thak K= ‘Q(K xfof) and st
L b A [Pefe e =,
‘\:‘or Some . eW.




Sei e mOmi(:a lols R BT

O\A( S"\'A‘\‘eﬂ/\en-\- O"\’ -\’\’\e_ jeDW\e‘\‘f;%A'lw“oq ~~—
-H,\e,cce,m wr\\\ MakK e excef'\‘?of\.S'("w Z'YY\QlAS
Co\f\‘\’aini\f\ﬂ 2 Sen*\W'al Sur'pau S.

EM-'\' —u'\e_Se, qace. f\0+ —u\e_ Onlj e)(Cer,ﬂ'o»r\S. I’\era

’-
e
.

axre also SeifectHibered Spaces. St Y,
CDY\S{JQ( \Ba('\"-‘\‘l'or\iv’\j -‘/\\r\e_ Solid C'jl{(\oler [O,ﬂx]}l into

.....
~
)

\ines (o, flex}_ and j‘winj Vi (1/P)~(o,’|l?,i,m(’?)) The

Cesult is o Selid Foeus Pactitioned LJ Ciccles .

MOS—\— D-(: “\AI\Q—SC iﬂ-\'ersu‘\’ '\’\'\Q aQ\'SK io‘z X.bl_i_’l'frf\esz Luc\

Lo.)x o] is an excq»koml Fher

TL\L ‘\"W(S‘l’ﬂc‘ soled Aseus 1S another ‘Q\r\oerza\ Tocus, L

ceqular Hlers hove \enghhn 2



Seifect manifsldls

Be,pr\‘l A Se(—ce(\‘ ’c\'LmJn'm o‘p a B—W\an{polol X s a

chtion of X into cireles — called Libecs — sach
Pﬁ\a‘l‘/ Loc every cicele K Ahrere oxist

* A& Sw\o$e,—\- W\ cX Covx‘\‘au‘/\i/\j K /

e € o\’\ﬂ‘or\a\ I\%W\\)er ?/aL& a ;

- "\OW\QOW\OTP\GSN\ L() from U o either Mo solid

‘\'brwS S'xp* or-\'\/w— ‘\’wl'f\-eal Solidl Aorus S'XD* <
c.k. UB M IS o Uhion oF Lhecs J Solid

(23 ('? Sends K‘\-o -\—Le Coce o-c e meje(+w(s¥e»l)A+brus %

(2) ¥ sends Ahe packhion of X to the I/g - packition of
the alid tras  oc ‘\’\'\2- Sandecd ?ar{-{\-ior\ of Hhe
‘wisted soltd toeus

Ex The ?D"S‘O\he(e can be
N S‘?U-\- inte o Solid ‘\"0\'(/ A A

each with Yhe '/, ~fibcation.

R~ 7N




T\f\e, qeneca qeome%’%a%“m %wr‘em

OV\e, \;\)S+ LH' o‘(: 8OML We COL“ (X oD a mamﬂolo(—wd(\\-
\0 ow\o‘ar] {Q— H’ s \oCaH \'\O"'\eomorfL ‘\“D r? R g 5 [:0 /—‘O>

-TL\e, \000\\(\0{0«(‘-1 BX C_o((ﬁ,S’OO\ﬂJS ‘\"D [R % {Oj

A W\amjr\v\A \/\AS g“’“\'t ‘\"’\’ \°le«| ’\"ﬂe- l‘P l‘\‘S \'\omeomor t\tc_
—\—o K AX ’Cof Some. Colmra.c:\- YV\aLV\\'CO\aQ—leI\ ‘oov\r\cjarJE(

B Thcshon Hamilhon Perelman, ebe)

Lef" CX 0[) \oe_ & Conr\ec-l—eol B-alumenslor\al W\ttm—po'ol w\—\—\\
-{:ln\*\-e, ’\\‘Df 03\ cal ﬁfe T\\en od— leﬂs-‘— one D'\: '\'\'\e_Se. \\0\0\5

(1) X Contains an esseckial SRP T o K /-

(l) X admits o Seifect ¥ bration ¥

(})X Mmi‘\‘s a C,leelvk*e. ; \l\«j ?er \ooh‘c me:l’ﬁC, A/
St . ia\ :(X' CI) A(X/Jl) ;,S a \,\omebw\or(l\t'rm 4







