Closs 1 Toirodchion 40 sypturedd Floer homelssy
O’(E(\Cﬂ. H’V\AV Py cho.gH ) )\/\ L =50 erao’};ov[pm

GCA = Jiakee Li SC321(C Th 6?00'7wv[)m

C\ro\ckrs 6070 Homewordc e/V(Wy D wedes
[—(oo/a Tm[ce I’\DM X eum

RM@& on webpege . Notes on sliees.



Closs 2 Sufured /vxamc#u
Dgfe (QO\EQ( A SW(V\V‘UA M]% (M)K> Congs st o‘f
¢+ M Compact oviented 3-m{ed M

\ F C DM o Subset Wﬁ” assumt without
we OIWD?/S s S U aig%
T= Aly) O T(x)

TG - injo'r&r UNon Q‘K’ dor
A(K) d% aat  Un L J‘f‘ wan,\
SC¥) - Lore of ALY) ortented  called

R() = sM\ it T orteted by <(¥)

@CU = R(¥) U R-(¥)

Re(¥)  ort polts out of /M (&QWPA/HW w/ e;zm)
R-(¥) on pomb da M

R em (Agmty jost oo <y sn M

h sutwed Floey howDLoJ/ e only Loeler TU¥) = &

01\/\0{ Wtfﬁ\& ¥ ]Co\/ S(Y) | Ri «fw R Y)
(&ovm ,@v‘\e/uw>

EX ’ B‘Eal\ B} . c[oged\g—wfw{ \(f- B/Z

7] orlentzdon
Retn) X A
- - )Q’
/
Sy ) / w Q—(-

/
o o{L\“ prefwe




or o:w7 o"H/‘Lr Fwo

P&MIM OM"V&S on
— L

XS xPp5 =T

@[ogey{ %‘Yk'(—v( Y/ e e,wlauiubﬁ K S/h’) \( C}M A LQV\{‘\
NCE) wbhd of K oliffes +o S'xD”

[\/\ = Y \ at N(.K)
¥ (Of 8(?53) Two PW“’J corves pith OPPQSM‘@ onzuttons

< O e () 7
/
CVD NI
/ D

Rem A wJowiont o‘f Quﬁ@ M«H wit]
[MM& cn Wy D/”r' IQVlé‘\} or &éﬁ}ey/{ 3’m1~43

l0\/ pbont  Construcon

\/\/é, Coin oiﬂawu})osa évt’fuwwf VV\M ato S\l/w‘olm" P\b&’ﬁ
lox/ Sonwt. @WLQM Sur{—ﬂcea O fn/CoW}



(S cam)
D&f A O/L@wmooé‘%% surface S < o PY\’P“VU@"“LJJ‘I‘L
Ortented §we(-mce, h M s+ fw &vy (o porunt A US(W
oV af d) —@) he leLs

U) /\ &5 24} PYU\O:L/\7 &MMM V\oASe’)cmHﬁ owr Y

st N0 sty | =) xS
+Séx)

QZ) /\ l(_S A 3;\,/\3\!; CJP_(U,{ curve IN o ﬂowpavxov{' A Of A({
W Ahe gane homalgy closs os the core AN SUY)

LN

B ———

R) N 15 o homolspicel petriviel cune o conponet T o= TUY)
(0\” other &ov?omu{; O( SOY 1w T ae Pc.mlu SREDN

Thn S clofire o sSutuwresd wfd ecorpsson
(M) ~5 (MY whene

cM = AR (NES) (et M open by S)

Skt owe £orponects o SN(S)[\/M[ whese  or'entebons

oot of [ into M

¥ = (5 oM 0 M(SLO RL) DN (SLORe(0)
< Re(¥') = (Ret) AM! ) DS N\ ¥

R-(¢") =(R-tw _)\,u-t(’)

A %ooi e +o V@w\o«é’m\%r \6, S \px/ &Cawl;t{




&(5‘) — S(ZS) u A Copy D“" A\S I/Vu"f[/l wv\,,l)c,,«]\lola ovt'
Mote ori Of Q¥) sl & o (WPW«\-

TT/VL y\/\ouh %POLD\SCC%( ‘H/lu/\ W L Wu(( USe L‘/\
Subwed  Hoop l’mwhg] s ][VLLUW@

Thon (Sutwedk wfel hierarchy, Guabe)

Lot (MY) be o comeded Faut Sutaredh mfel

Then there exishs o Seguence o Surface Clecom

(M¥)= (Mo¥o) MSS'(!\AUX[) . . AEE"(MA, )

S (Ma, ¥ ) =(RxT, ORXT) for surpre R Ry = RSz}
| cAlled prochuct sutured fl )

Mmovw , e/&c(/\ gur'f"\ce Sf con be Qowmw
Ok §0f51'f‘% pone ”""PQlO)“C"l Eoﬂﬁb‘h'avxs



The rest o{' +l/\e£e o weeks (s @)((1)(9‘4'/\ i i

Dot (ME) s Fout
- M s ryeduccble
« Rel&) (s I compressible
- Roly) s mmm)w i Hy (M)
D@‘é. A Sk (s colled M
oy ewbedded  S* bowds o R 4 M
=x. S5 (A(exwdu «H/.w) kD™, —f} Lo

[

Iv\»\ow‘*ﬂ' Vloneij)u A XSL _PJrXSL Asesnle bound, 83

PNP A %’WH ((5 not f/“V‘cw{M&‘L)tQ {;(; el otn[7 fjr'
it (s edher o0 connedted Sum of two mtels excep SZ,
or S'xg*

PE: Let S be on embedebid S* pleasntp bowd B2

P —

(Wo (Cases

() S S@P&rﬁdﬂﬁ M o 2 ID\\ZC% /\/\ :M<()SM2

Vo= MiUDT Y4 SE M MEM,

@) S s /’lOV\Se?ur«Hﬂ M\ S 5 connouted
o pott on S holuces  fwo Pt b MAS
fhet can be Conmedod loy & Pcér"» A
Henw o & cunve LC A ot NS = pf
(Bx) N(uS$2) = s'xs?\BF = M=M"#5xs" O
R@wu Comeched  Sum Opecehon Aoes nt cAepere| on +he LQ_SQ"ﬁ\
Morewer, X#HY S x (X&O)H2 = X#(y42)



Thursha norm.

Da@ For o connected, ovieted surfee S of- Senus 9
b b bmmta7 Lompnosts the Euler charmactenstic of S
Nis) = >- 29 b

For proporly erheddid sufce S (te. (S5, 38) C(M,3m))
\with ﬂow)pof\@h*ﬁ NVEAY
ofe x(S) = ; nax £, — X (S ;)

For ole HalMdMm) (or Halt ¥) )
Xp(o) = mh § xr(S) | [S 98] =ot)
o S cchieca tha gl s edled porm- miviily

Ex o brt KC S M =S\t ME)
Ha(M, oM, Z) = H(M2) ~ Hom(H,(M2).2)
Pa.ww/u{sc:m el ty e oot Hhun
Hi(S\wiwle), z) > [ (WEe),z) = W(s<p2) »2
Alwﬁw Avclity
A Sefert sufee S of K is a sufece i P\
witlh 28 =L @(K): V\mh[ﬁ(&) | S Serfest surfuce )
Any Seifet Surfece Senerdfe Ha(om, 2)x 2
¥(CS]) = max {o, 29(K)-1 )

Rew  qlk)=o K bouwsds o ik D K= unkt O



PWF (T’AMV%‘W\)
) Lot e Ha(M IM;2) Thon TS0 C(MM)

St [[S,a8) =k
2 I ol=kp frr kez Ahon fhe obove S
sebisfyiy S = S0 0Se b [Si385])=p
Sketch: ok e [HalM,oM;Z2 5 > Hltw2)
= ]CQ: M— !
pes reguer velue &= (p) represesds X
}Q S represess ol we cen %‘,\/\CX ﬁ@k 4. obove bolds

IFP B [CP /%\/\.w\ /\/\i_b S( P\/"/Pt
lc‘&vwkj)
N |, )
lc JS\ 5
Sf = “\(P’,) V\(o/{Dr‘LSm ;3
Lor o) Jrlo) s well-clephed @) g (k) = FSCD

L (555720 ktke) = xibshe Erms)
By above (). [&, 2SN ek () = Xr(el)



Cnss 3 Cow presso
Dye 2\ UUS'< DCM /S o(,[tu'{ oo &ow'prur'\m a[f&l:

0§ o surfew S o
- DD S =2D
¢ 3D olesny pound o oisk 1l S
M S M S

&owpm ¥V

T e T -
H\\ | ) / T

Compress’on Aske
Ex 9 (QIKDl) '—:—/Tl &ow{pm«mlﬂ(

<>
)l

/U(D“(\ﬂ DS] — [S j i hoWoO)/ SP = ‘
X(LS> — /X(S ) + 2 (V%L‘% MM% L}/ o 0{7;(65

D@;ﬁ A £(WP\£ closed curve ol M e Surfre S
(S C/«“LA @Sge/w\ﬁ‘m\ (jﬁ Ge (‘/{DoanLE bowd & dhtsk (M\_S

Ex S «:Tl ol essents| t‘ﬁ (ol #o c—HxCS)

S= CCZD N NEES e[\k(\i)
e



L e Y closed / orlexted rresduci e
g\ , S both 1%»«}9%@5619&

W We Can (so*f*’pe S o\ Sv ih Y + mole
W\/ &omlpowm-\- of(; AYARYY essewt=| iy both S| owmd S2.

Tden ofpt- sinple cove Sil) So =ol Lo mmectes]

I{ ok (S hessentd 0 S| = D(—BD(/-DCS/
D[(\&_BD X

So t\r\wwyra«ssl‘b& =D o) bowds Ds h So
D, OP2 =S =65 Y reslwecbh D C bounds B

S

2

Then o«/—{—M (Sﬁ*’,ﬁ/ S (\Sz ‘—?é

i C\@uaﬂ Case . S O S+

&gs I/Lﬂ-j pnove &ow oneT3

3 °

‘ = Chobse l/\VleVVVtO-VV lVl@«ggngh‘ cemrve
auw{ 0[0 Lobove ofemrﬁ\w)

Def (S.08) C(M,om)

2% [OWJE P CM O’fij SéxM]yj

oD = ou)(g st DOS =of DOM=R

( So‘{"

W€ cen D@%V‘& O —essential circ M S S\\m\”[wy
ﬁvxdl rore  oll  fomponumis c‘f’ S, NS~ erg o- eg5erdin |

Ukt (1 Gowmpre 5510 Con dibons %vr S ,S, , oM.



Wwe )QYVN ynovt€ IQVOW/H% ojL WMU%Y\ Vlorm 967

Prop Tf M is icduile and M o incompressile
fren (o peety) < KrCol ) X loh)
fr ol elda(Momiz)

F'F'— Pk S, S, st [S$,08)=oli XdS)= Arlet)

ﬂow}pﬂ;; Sy (‘f fossn'uc, 4o obtoh 5,/ %(g{) > X(s,)
bW(' ES\/] :ES"] So (XT( S\/) = XT(&() 197 yn,h.'wa( Oavmé;bbv‘

Then ’H\VVW Sl angOV\M'B o'& S,/ +D o b teh Sf/
/
S\/‘ (V\éowr)/é-r\'\éow[) hes no <* ¢°“~]9°'W°"t5
({So‘,'Q)QQ Sg// Ao W\b\jﬁé OW'/ curve  n g,//(\g—)i/ 65560\‘]-%\
oy arc dn SO SY D~ essota
PZYfMM A cunt ond 5/(46 gurje»?/ on 5{/ aw{ S;(’

(call,u[ Mwble Cmpve Swrjef/ SCAar(ermanm)
% 0/994 a(mj Srovs,' | re 91%6 ms’pm dresthy

oA OMM(OJ = > >
} N

)S lf/

57,” U\)
s /“ — /
~> )

2

2 % on extnhon




Ve obte i R o%H’f Sutrj@tf
NCSTIEH(S') =%(R)

KRY=—X(R)?
/\fead to thnle abont ptkkow/t g})lwfe @owyﬂmﬂ'_&

Cleim 1 e S C-wp
Clewn 2 oliske Cowp R all  com f’““ S(/[Mgi‘
(wethat™ pf)
= xR =xL81) % <)
Kol tola) < WHR) = A )+ Ky
We obteh Fhe %v’tbw(@ +hinn
Thm < I«e M s I cowp pnd S é\cb\cowf)
"{'l/\(l/\ K7 - H}(M)Q/V\}ZL) — >0
Cxtends 4o o conbineons padep
X7 H(M MR —IR 55
wWhielht (8 o0 Semi— porm

Rem we con oo MJ»FM X j[of [Jn(,\/\//\/)(,g
when ASC DM
7L M hes o essesel d=r’ ond cmols

((<g, WW(‘%\\,%M 9@7 < O novim .



PWF (&&joﬂtl Y Scl/%r[e,l/wmn)
For g o, pe (M, I, Fhere exes o large

Y\\AV‘«W l< (L. «,Lo*r M/ V\uwl)ef L

Kp( ok +Cetl) ) = xgourqg)jg LX%@
W e Owmwt *{—\/\& X‘&

Dé€ (M) s fout (1
- M e yeducchle

« Rels) (s hcompresshe
Qf (¥) s mWSWQ—V\WM VV\\'\VH;:@ W Hy (Y

[ERC)

not tat O/ @)X

TP\W\ (Swﬁwu* yvlfv( Nie re rcl'\y/ &abm‘)

Lt (INY) be c comeded Fout Suttredd mfel

Then there exirs o, seguence é‘ﬁ Surfuce clecomp

(M¥) = (Mo,T) ~5 (l/\,ﬂr ) . @E"(l\/\,\,m)

<‘¥ ([\AV\/XI\B /;CRXI/ 5RX_L) ’(£W‘ SLAW]LML /{ R:}(::'Qﬁgle
[ colled product sutwred pfl ) [Todeed (Ma.50)=LL(&%S)

Mgmovw , @CU\ §Mr*f7«ce Sf con be &OVW\M,
014 g&-ﬁf‘(;‘ws pone %Polo)\‘ul Eoﬂof//r(ovxs




Io(e&n O'f +the Pf:
Prop Tf (M, ) Aoust anel ol#0 € [oLM, 01 2)

thon we can find S S, [S,28] =ok
(A, %) ~ (M, %) Fout. (om pf)
IV\ ’(‘l'\l ceSe [’LlCM/é/‘A;Z) ?/D/
we (e fhe {v”w‘j pvop.
PNP (half lives  helf ohes )
?ﬂr Oy QDQ M w1 ) the  helusion
L. H(OM Q) —> Hi(M,R)

S;’s{w‘@ dimker 1y = oin T Uy = L e Rc(oM) @)
- % Hamy 25 14 (m)
s /‘?; 16 2 s
HOW)  —— {Gm) =22 120 3
Dhin Kerve = ol coker v°
= A ookeer 2y

= y{w [, (/) ol ITnd
= i H (3A) —cd~ ker 12 B

Hz/(/\/\,a/\/\)z>2‘o = H [M):O Hi (W R) =o

[CQJ‘W\% :{\M’a;@ —D H<(6M/®); 0

= IM=1¢*
I reeddueble — A= 1 B




R why flate  step ¢
A dhore s oo complxity ((€75,)
thet decrestes ey MQ/VWPQ&‘J\\W\
There (s alie cnsther tmporta prop.
Prp - IE (y) 3 (Mhs!) 5 a surfec lecorpy_
ond (I ¥') tont, hen (M,3) s also fewt
(ot pf)
Class L A[DPI('C%W\% h:@mmb\/;
Then ( Property R 2o Geba)
I S 5 nek the wabnet O)
thea Q3(i) ¥ Slws™  (owt ptf)
De i Surgess on oot
A S\t M) ST e Lomameal basis
M= 3(ptxD ) C Slupt 2 MY celkd pmending
L= 58 for vy Serer surfre enlld Longihude
(j@r s olss e faarrel o (M) L/AH\(MW

ot ™M, L st m-L=—) (me (hto /\/\)

Then we hewe

Q U L =03 QLL{SML& closed curg  on 9 @3\1"%/\/{@
P/?/ pm aL(,

To porbieslr  0=2 1 5 [ =38



Si(e) = STt me)) U, sp"
gb(p%xéDL} = pm —Giﬁ
(W(Oesmﬂf M@M{ oh gﬁ[S\xF’r>>
Hi ( S}:Z(K)) :{/17///9 p#o
A p=o
(/(S\\g Sutured  h stanton +]/\@ovy/ Wwe W»‘M Fvova
property & Conj - shete a5 ollrs
Tb\M( Kmnket'w—ﬁ/\mw\&> I{; < =+ O /+W
3 3
Sm(K) *S
}Q@W\ B\/ L’\O\Mo[o)\/ ,
A §uﬁv‘cu to /mcvg «{\Or P/i:i)-



