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\ ‘_\ 1- ~Q$ (C1y)
\-—O %CQ“ %\Qﬁ oesr H"G“&Q%% Q‘ﬂ U\QQ KQ\ CQ\Q.%Q\\ é:}:;o%\u
let L be o Loavcm S\ Saaman! —?q\c\ o o Bamﬁee‘ﬁc manibald (ML) SUPPQ&Q,

Yot 1, = o Homiloraa &f Peomorpiam %QﬂerQ\'Qd b% some  Hamitotian H; M— R .

Theorem: (Floer) Asscme Hrod the s\amp\edﬁc oreo. of any '\'OPO\O%RCQ\ diac v M
with boondmv«a on L vamshes. Assome morecver that b and P (L) iadersest  feaas-
Ve,cse.\a. Thea e aumber of iaterseckon Po‘m*s N L and P sotisfies the Yoound

(D) A L) > Z_ Ao WL 2D,

F\oev\s QPPrOQQ\n 31~O QO%me_ﬁo% *\\‘\s queﬁ\%m LoD \-o stoc:\cﬁe_ o, f}:oli(‘ cbg; Lo%—

ranoiames e aod L o choin complex

CF(Le,Ly) = generohed by oterseciion puits of Lo and by
together with o diffecential Q¢ CF (Lo, L) — CF (o, L) with the properties.
() =0 =0 Yho¥ Fleer echemdonyy HF (Lo, L) v wel-defioed

GO f Ly aed L. ore Hamiltonion =cropic, Yrea HE (Lo, LD =2 HF (Lo LD, and



it L, = Homiblotian actopic to Lo, thea HF (e, L )= H(LD .

Remark - AssUmm% Floec co\nomo\o%\a_ ccn be delined s Lay, Floer's Fheorem

s deivial  Stace

P dL| = dim CE(PUWD), L) = dim HE(WOD),L) = i (L)

Exomple : Consider 4he cyinder T*S = RxS. The assumphion that We Ham (M)
imP\TE% ok '\‘Q L s Yhe zewo sechion, Yhen WA coo e OQ Yoe -\20\\0&“?0%
\DDHY\. Th = dhen ceor Yook WD Ll 22 wWhidh sovislles, the doote the-

aocem aSnce

A X (L) = Qe (Y = diw 72" =19

Nole thot Floer's Theorem Soile W\ WO b-- - -

L= a S\aﬁ‘ﬂ Q\QQSVD(Y\Q(‘@(\'\%G\ U\W\a , QF \’_‘)

we  femove the A\ oB=UMENON

- - —
- -

SO .




Lo%vcm%'\o.n Floer Coromol oy

Lo} \ o ond LL e QQmPQQ* La%vcm%toma i M =ocn et

Lo and L ateraeck %mnsve%e\}, am
*\neé ace eqd\ibped Lot =pio shcochores, .

De.%cﬂh‘on o? Floer Co\')omdoa\&

Degg'- The over o boze felda K oo

=={2qT"‘ faeK, AeR, lm - m} .

Ei‘ The 02 SN S wRx o, — M = deflined Yo e
o
= XUZ*L/O = jj 9| as &t
os
RxTo £

EC\u‘\p M Wi an wo- corpoite  clvost  cotnplex alrodtore V. We con fow de-
Rae Yhe celevos moddk spoce of J-holomorghic  cores.



Degﬂ- Given o \f\omo\opx% \oas [uleT&(M,Lou o) , e Qencte

=0, vls,Del, ond vlaDel VaecR,
lin uls,t) = P, lim vls.t) = 9. Bl < oo

S 00 S=00

= e lp\x [D,L_S% M

T\neve. ® an Adovices R-ochon on J\}\(P q> LUy ) ca\\zen \025 a - ule.D) = ula-o,t) .
—“')E’, C‘uo\\eﬂ* O? 0‘)\<P’C\ RSN K) b\a '\-\(\\S ackion \A.)\\\ e dencred \Qa

Remask - The \zouﬁdox‘é vae prdolem d\e%n\n% M (P*Q\" I}, D) is o Fredholm pro-
Blem in the senme that Yre loearizolion Dé . of @s ok o Aven sdo¥on wiea Ty
edo\m  opesotor, hence os an adex iad ([

Thm Tl')e SPOCQ_ O'Q So\u\ﬂons }\)\(p,o\ ,[u:& S) 1 o Smoo\‘n OV\QO\‘Q\Q\Q (Y\O(\\Qo\d
of Jdimension ind (LX) 3f (Dg:) ® suriechve o) eadn pant of M(P,q W3

and L e Spin.
De.g ﬂ: T\ne S ‘“oe Q\WOS(\ ComP\ex
-® A

pe X(Lo,vs)



equ‘\??eé with e whicn & A -liseor and X} ven \oa

w (C»A)

= 7L (#M 6, D) T

qe X(Lo,-1)
Lol 10d(0u)= A

|_> Qemowk- We moke tuo Sosecuolons.
Cromov'= Compacineze Theorem eosures Yoo Sfven c:m%S ene(‘%\% bound
Eo , there are ovn\% g‘m"\-\Q\% mcméS \oomosrog)x% lasses LW with WL,

—?oc which e ~odok Space M(P,c\; L), 3D s nomemp\a. Ths = pre-
c,‘\ee_\téf u)n-a we use Novkov coe{licents and we:\%‘n the coumts of

pseudo-\no\omrﬁnic 3%\\1\33 b?s samp\ec){\c_ osea. .
We coosider \'\om&vo\s\a_ Aazges of 1A (L) = 1 becarme then

Aimn M(’P,q', EUC_X,SB = Aim 5‘1 (P,C\ g E\A,S) -4

= wd (L) - = (-1 =0
and #M(P,qy\l@f\%) Mmokes sense .



Remack:
For mo\\\& , Logpongjon Tloer Homdoay con be considered oo an wlinie ~din-

AN The omer-

ensiono)  ana \ane o Mor=e homo\oca% ro Yhe
30l cover of the Po\h space @(LQ,LL\  Lhere.

(x,[ﬂ)bjw
r

Gx Ocim% o0 the choin conPer '® os fdlow=. Corsider e LG (0)-\ounde
L Ge(T) — M . Node ot T (LGe@) = Z . Led LGr(TM) e e Deruse

omversal bondle over M.

¥ (G (T
Foct: (1) The buodle LGr(TM) exsde 1§ 2ca(W)=-0, L
There o o betrween \__/ — LG (T

cm\é Yo LO%VQ(\%\Q\'\ So\bs’]DOCeS in LGPCOB.
We have ¥ne d\o%mm o0 Yhe m%‘n’v “The = Yhe Sosfruckion Yo e
existeace of fhe Y L— LGc(TW). Given peX(lo, L), ad o oath &

between S| (P and 5. (. 1§ o denctes fhe caconical short path from

SLLC@ ‘o SL_OCP> ) the %coc:\m% OQ ogte = (o) em (L&,



Prodoch Qpem\\‘ons
| et

3 ? ordered (\uQ-bp\es of poats on S 73,

Aot (D)
and o=erve thot  dim Mo,\“i = k-2_.

DeED Given o \'bmo‘vo?a closs Llle Tl‘9\< MoLoo-o ), e dencte

I
~
s

Wrere e  consider  eadn Ship P Yo e acon of A (TH \35 vepava-
merrizakion . AS&)m\\O% Yransvesaadd % oad %c\\/\\c\% oo occount the  cove -
veat of Zi for g ket oo =90, the expected dimeosion of this modu-
) sSpoce 1o
din M (P*/ s Peogy LAY, D = i0d (o) + (k) = dwn Act (T
= ind (Tul) + k-2



Deg : LQ:\ Lo JU | " \oe Lo%veﬂ%on Sobmoﬂ%?c\c\s Loth SS= shoctore=s . The opesoiion

 CF (L V) ® - ® CF (L) — CF (LoD

s the A-\Ene,ov el

w (Cvs})

P\k(Puw--'Pi) = 2 <#M(PL,---2PK)C’('/EU‘X/S>>‘T 1

C‘e X(L‘a,\—k‘)
Cu: 0d (Cu)=2.- W

Re.mo.r\(-. 10 POF%CU\O,\‘ 5 PQL S %e_ Floev d“u{??eren\%cx\ 8 : QF(L@ /LL3 - CF (L\O,L.Lv.
The, oSt ?mporxrcm* P&\oP@A\é o? e \ni%\ner P\*@c\- o?em\-ma Y’B (=
e g:o\\ow?n%-

Theorem: (Am—reb\\msv I (ML) =o S;or all 1, +hen the Opesodans }xk
s&r‘\s?% Me A -celovona

o
Z 2 C—-D# ‘Ul{-e”- ( Pes--- Ps*(’_ﬂ. ) \}(P&*l’ ’“/Pfsﬂ)/ Pi--- P-L) = O

where « = F+deg(pd+--+ de_%Cp-O .




l el s comment Ructher on lhese relakioms b% coniderity e sommands foc
dishined  vaoes of € ad J When l=1, the prodoct cltside 1m Q\uooas \\»1( o

faside o o\\uoaag ‘\J\L) Yeselore

&:'D = \J‘K(Pk/--'/P‘L) 3

32 ke — 4 ___> })l{\< )PR~L)"')PA—> :

When (=2, the prodoct outside s oﬁwqag )\,xk_i‘ and oside S Q\\,ockab v?‘)

herefere o s (e )

G

32‘(—'9\ = TJ}-LC 2PK-L/"‘)P.L>

COﬂ)ﬁﬂUTD% o s canner, wnen L=k (o@d § oo ovn\és\r:e_ Q}, the prodociv Oo-
faide s )\)f' ond oside = )\f\ , YhereQore

§=0 = (e, pd) = k(o oD

Hence, one can see Yre A.-celolions os o certon cunpakﬁ‘d\ﬂa condiion of



e iy a\ner producis ‘ul“.

Coc‘o\\o&%'- CP\oer \D\‘DdoQ_‘\‘j T\ne_ce_ S a f\b?oc\uc.‘\‘

T CF(L:L, L\_\) ®CF (L.\., | 03 — CF (LO.,LQB
S&ﬁ%?&'\ﬂ% \)\")Q_ Lel\o(\"\i - 3r‘&pe. S;Qv N\o\cx

9(@1'\1\) =% ((SP:D "PL YT Pa QQP.LU.
RN packeoler, this product induces o wel-delned prodock

RE(La, ) @ RE (L, L) —> WE(L ., L)
wndn = Tﬂdependew\- O? e dosen almoah comp\e,x structore ond  Hae Yroni-
an Pe,(‘hx\oo?r'\ons ond s assocolve .

Prooh - LG:H’m% PaPri= I (Pa,Pr), Yoo Ay - relaticos ey Yoot
9(parp) = pt (P lpa, pd) =5 p ( P, po) F pT (pa, pt (DD
=5 (FpD oL ¥ Pa- (BpD

0 Aesiced.



WF appe_d FU\QQ\éQ CQ\'Q%G(‘B_

Det™ The on an exoar samp\ec,\“\q maaifdd (M, w=a49)
o the unique vecher fidd £ m\a?a\o% Lz =9, of eC‘O\\lQ\eﬂ‘Ha \Dé‘ Cos-

’l‘QﬂS Qo(‘mu OQ Lo =09 -

Deﬁ A 'S ah erock %‘é&mp\&:}‘\a raaiyod (M) Lo=d9)
soan st Yne Licovile vectes QTQ\‘S £ e Cmmp\e\re ond  outioard PQ”\C\)VT(\%

at '\n%\m’(lra .

* Moce prec“\ae,\a ) we  tequite ficd Yaere is o compedr domoin MW wodin \oQoﬁéOﬁa,
OMN o wWhich == 9\®M 1s o costacy form. Moreover, £ s ?os\‘v'\\ze_\a_ Yransverse

to M ocnd Vo= (o zeros odside oF %\

Thea, tre flow of Z con be weed o idenkify MM wih dhe sinplecki-
7—&\:\0(\ (A., 003 P4 %M eo\u“\PPed \,Q'\\Sn \"(‘1& %MP\QC.\"\C_ '\}D(‘m W= d((‘ok} o_ﬂd
Lioovile veckor ?Ie\d £= r(a/'&r.



Degf% Ao o (O,4d9) e a Lo%vcm%\om L sodh ot there
e o Nonckon §L>R wilh the P(\Dpeﬁa O =af.

We cealdicd oot oMenlon ‘o exock Loavgm%\o@ Sw‘stﬂifFo\d% NI N

which  afe

Jhe. "S\\ L = (\chcm?oc;%) Mea ah “\?mﬁ\;a7
\\)Y \‘(\o%)? CQ'\\DC.\C\Q_ \,\_)N\\SC\ Aé(\e_ CONS (L , 903 X %L oer SoMme. \\e%e(\dﬁ\o\ﬁ 30‘ ~
(\«\({o\d 9L ofF QM.

Dﬁf'- An = a cq%e%ova_ C =25 AnaX
for A\ degeste XY e O(Q) dhe worpiiams Raow, (XY) s o Ratte  dinen-
Stonal  chan complex of Z- aroded modules
ro all dOGQC\"D Xo, -\ XneO‘o(Cﬁ, there = o %-‘om"\\a oJ; hoear comgsgs'\\?on
P
Mg* \—\omCCXo,XD &----Q \-\omc(xm;, Ya) — Hom (Xg, Ka)

M i the differediicl on the chaoin compex Homc (XYY, and
Mo 5&%%3&3% Foe



Deg %, Gives Yoo Lo%wm%;\c:@% Lo o, e , deacked

PR %eﬂero?t&é» \5\% po\(\)tﬁ D-? @L\c\ (Lcs & L L+ over N
The diffeceotinl covats sdolons Yo Fleers egoahon, o beloce.

Remor\e. -

\Je c><\\~éS cooxder  RNamiZoniams H-M =R which , ocuiasde o cbﬂ\’\boc\‘ e,
So&%exlxé H=c? Where te(i,e0) s e codial coordinade. .

1Y doras ook Yok e Oq\wcq\\a delined eroduck o wood talke vdoes
o CWOe, Ly, 20) . There s o So\\ﬁn% s =soe.

Ds‘m% Noe vesco\m% Ak, the \(w‘\%\oex produchs con also oe de Heed
. CW (Lk~L/ Lk) \‘\3 ®----&® Cw (La) | \AD —> C\ ( Lo ,\\\{‘, \A\B

Whidh  makes Hhe , deacted ,an A -
CQSYQ%C)(‘% , Lnoae o\o\&ecfv% are  exacy \\Q%?Oﬁ%\ and %-\ﬂoév Qe aNoNiIC-

ol aXx Kn?“\c@t% and = C\Q(LO,LD-



Exomple - \I\IPQPPec\ T loer Comp\e_x w Rx ¢

let M= TS Rx D" be equipped with Yre standord Licuvile form cd®
and the wPaPP‘\ﬂ% Hom\H‘on'\ an H=¢> QO\'\S‘ der e exock Lo%ccm%ﬂqﬂ .=

1 % ?P*:g . (L

We can lolbel ihe iaterseckion points \D% “\(\\Q%QS‘%‘. ( \ ." \L
XL, L= Ix e 2% & “ )

Recdl that the diffecealicl coomds w %“\d prevddnclomorghic shipe with ound-

o L and B(L). Th s Qear from e digcavqm ot ro =odh aip exighs. He-
nce 9=0 oand

Hw(L, L) = CW(L L) = SISO I xi:ie ZX

Remark: Since | s iovatiant onder the Liouville Plows , the resr;q\m% ek from
eflore SMP“& amouts  to }den\%?%‘m%

XL, L) =Dl & XL =8,(10al
via the Cadia vegcol’m% r>av. 1o ofber words, the iatersechion pliot of
-@t (LJ and [a‘(\% \eehoeen Ra and Ragr, 1D % and i ’\de_(\\“\-%eé LN Xoqen

20+4



~

and  Yhe olersection poat of B (L) and L \am% oF x, = X, ond s
ideal %e_d with X g -

. -

(L)

A?’rer Mis \denlr\j‘\cg\\oﬂ we 862 Hhod X, Xo= Xanee = Xaner.
This further generlizes to  Xi Xy = Xug. <)/f 74/”%//>

Theorem: (\/\)rqpped Tloer Comp\e,x of T*3SY) There s an &0
Ao - o\%e\ovo\ isomorpnism CwW(L,) = K [.X,X"Ll.

CO\-QO %QSQV f\bo Qe

The coove thecrem s oo simple  cose of o rere %enercﬂ cesolt



Theorem(A\owzoZ\d) let N be o Qompoxc\' SP0 mo&'\?c:\d. ley L= T«;N oo the
C.O'\'Qﬂ%m\' (Moec ot some pSot @eN. Then there & o quosi-somorphism

CW* (L, 1) = C (QND
of Ao - ol %e\oras ,where. the v‘\%‘rﬁ hand side i dhe chalnes oo Yhe bosed

\OOP S’Po\ce .

Remember the conjeciore ‘oa_ Acaod thad Dvhoo tod e cbast 10 e Rosir

oo weeks .

Conf\(’ec\-uTQ‘- <Arno\c0 let N be o compoct closed momi?o\d. Thea oméY comPQQ\'
closed exock L.o%rcm oo adomanifod of TN ‘e Homiltonion sotopic Yo

the zero =eclion.

Thie conjectore rematas ook of feodn ol corrent \*Qc.‘(mo\o%\d , however we bhave:
Theorem: (FU\AO\&O‘- Deidel- Dwit, Nodler- Zoslow, Aocuzaid, \iroa‘nv lex L be
o} comPoc\‘ conneched exoct Lo%voﬂ%‘gcm soomoni fa\d of T*N. Then, as ao
o\oiec_‘\' o? \WCTAND R S TN o‘ucs“\-‘\somovP‘nic to the zero sechion amd e
cestickien T - L—=>N s o homotopy equivelence.




