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Question: Does Ho Aﬂb@éﬂ cafg\ewai‘e st/ W
witout e aSSu/mP*Hom of smoothiness on 947
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De@‘m%w
A WMF&W ¢ M—=M is called Hawillorian
A I peHamMw) | = (C)lm $p .

b—> o0

MCM)w) - the Group of Hauwiltonian /wworbwrf&sms

Fixed Foiwfs of /wmwmrp@ ImMg  were /Dr“@v/acw%,
studied in dim Q) CB(‘WW‘@#‘) Pa{ncare—gir/zlw!%)...>

TI’LLOF@W‘ CMQ%SuM/bO{:O>
e  Arnold aomcfeo%fa bolds £ Homillowian

homtomorphisms — in  dimengion 2




TWFW CMa‘l’SUM/bOEO>
Tte  Arndld aomofeo%fa Lolls i Hawildonian

MWWMQMS i dimengion Q.

¥ dcHam(sS™) = #Fix(p) = a=CL(E)+1L

be Ham (Zg) = #Fix(4) =3 = CLZH (a71)

¥  Ham(8) = ¥ area and orientation pf‘esarw’ug
/Lomwmob’p%’sm P: S——S"

%ngj = all area and oreatation /yfeSer\/rzxg,
mewm/a&sm ¢ Z ZS‘ wbachh
e isotopic o (OV @mop howe 2ero

mean Totaben vectef.
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prmpﬂzgms i dimengion 2.

What about (M%kur o@cw.@m%ftoms?

Thoeo rem ( &.- Humibere — Segﬂwﬂcg Wi )
O auy Loseod  and  connected ggm/t/o&cﬁa mami told
(M,w) | there exists e Hom (M ) with #Fix($)=4.
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Fosmubate s s%ron?zr varsion in derms of
the fixed potnts and  He achion spectrum ,/



Mo+tivafion : Lus%@rn,&é: Schnirelmann {:ﬁ.wrau_

M- closed  momitolol i@r ﬁ;%a%?&
IM—=R Swooth Lunction W@;&— %mcm
My= §f<tfcM | telR ("degenorate case")

H(M_&> = EQE ) f<<0
H(M ) =H(M) | £>0
MS@ M, fa)“ s<t => fisjf " H(MS) ""’HCMﬁ)

Spedrel wariauts:
For «e H(M))




Motivation Lug%@rn@é’:— Schrirebmann fﬁwfaf_

| emma.

Let «,pe H(M) a%f5<a€&m M) X OB+ 0.

Let £:M—R 4e ymooth suck that c(xap$)=claf).

Thon  crit(f) n)f=c@ )i is howologically

non - %r:’w‘of) hence  (ndluide

Debiition: AcM is callod howologically non—trivial ¥
In (H;(A)— H; (M) is non-Frivial 4o Some |0,

Coragém'g_ let £ M—=R swortl,, Tlen eitler

H#p e, l) | e H(M)Z = CLCM)+4 or Crit(#)
Is ngogwea% m,o/m—fcr}lfiaf) lumce, ménite.
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(M )w) — loyed @WP&CHLQ%TMFZM;C@ZJ Wb}ﬂo/

= ci( =0

Lo
ljrz,(M) ﬁzCM)

H: Mx [o){,]——a K~~~ {cﬁ:_g_&el} i]

 loer “an’a__: a/naéaj,% oA Mor;e/Lus%arnik«SohWJMann

Jdﬁwr{e,s> for He action fumctonal on
Yo space of coutrachble Lloops in M.

F(P)= gHCWCt))t)o(zé - é(u,*w @,:’D—-a{u]) %IQZDT_X)
Crit (ft) = d-periodic ocbits of {hf?.



__Sam,i) Coctic Se.%{ﬂ“ng,_
(M* ) — closed  symploctically aspherical  mfol
H:Mx[o]— R ~~> (¢ ¢

te Eo) ij

CF(H) m—> HF(H) & H(M)
CE<P(H) m— HF<*(H)
HES(H) =§0% for t=0

oL€ H(M) = HF(H)
—> Cc(¢,H)= Lnf{% /oze T (HF<*(H) — HF(H)) %

| HE<S(H) = HE(H) for +3>0

Schwarz, Sedel: dl=dbt = cl,H)=c&, /<,)+ (mggm @wﬂe

acmst
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Scﬁwwr% eidlol - c:{DH CFK = C(«,H)=cK, /<,)+ SS(H K)oo”c\t

O

CO’VlS‘t

Qoroﬁéara_ spem‘ra/@ invariauts of b€ Ham (M)w) afe.
well detined 4p ‘o S&vﬁ{' *:—-> h o? sped\‘o.ﬂ N ants Q’Q
e Ham (M 00) s well Aelined.

Howordl, The above  stodoments from 1=S theory holld
aﬁeo M, tﬁp, %&w«:@ac)@lc S@L(w(ug

Lowwma (Howard )
(M) — olosed saw‘o&c%‘caf% a»s/o/wricaf.

H:i Mxptl=l ) o« pe HM), d&zgfg < dim M oap+0.
a(om]%)H):CCoé)l—l) = Hao set of fixed potnts A ﬁfﬁ
of action c(v,H) (s hm&gaca% nou-trivial in M.




Theorem (Howard) (Floer, Hoter)
(M)w) — OM %W\FQQC?RCCLQ% QSF/LM(“CCDZ.

cf?é‘: HaMA(M)uJ) = oitfor He

A gdoec%mQ W aN Lot S

of b is = CL(M)+L, or Fix($) is mpéoaxcﬂ%
pon- trivied e M Chemee ) indinite ).

B,—Hum&ére—%%%cwmz Howard s -EE\MF@W\, Wg
a/gso for 4>6 %—CM)w)
K oxsamoto GZP"') M%a%‘\/e_ mono-tone |

What are tle gpectral invariants of a given peHam(Mew)?
(om define Hom because of He CO—C’owév“WfC\f
o@ JCﬁ.e. SP@CEF‘@Z invariants uFEO z«@u% (



Dedinition (Viterbo, Schwartz | Oh)
Griven qﬁe Ham(/l/l)w) | ‘e spemﬁmﬁ norm Q’Z?{D (S
¥(3) = c(IM1 ¢) — c(Iptd, ).

Fact: § & a noim on Ham (M w).

Thworem (3.— Hm&ére—g%faa(o& i)
<M>u3> closed ngﬁ)&c‘é‘lﬂﬂ% wsdoﬂﬂrtcag
Thon ¥ s C*continuous: CF(@—CA»[O( == J(pp)— 0.

Cor o@&%; C=cons WA:L% ot %éoecfcrag hvariants upto 8&@5@
SFec,ﬁaQ/ wociats ore well defived on %(M)w)

Taps4) = cl,d)—c(gg) (e Ham (M, w))

30,8, 8) = 3 Gop, 40| 2 25(F4) = Blap;¢) extends to Hom.




Dedivition (Viterbo , Sclwartz OL.)
Griven. e Ham (M ) ; the spectral norm of b (s
3(¢) = (vl ) — c([pt] ) $).

Fact: § & a noim on Ham (M w).

Thworem (3.- ng{ére-geai?aa(o&m/?,)
(M>u9> closed sgmg:&c%icﬂ% %d?ﬂ.amcag
Ton ¥ s Ccontinmoas: ¢ —>id = f(¢)— 0.
\iterbo: R

S@a@aoﬂo&v@: Losd W&C@) Certaan open maomito €ds
o lulbiin: CP* (cuch an TEX | Stein domains)
K amro. moto mga%i\/@% monotone ng‘)ga(f('ic WLGMWS.
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A A
I | Com  dedine
[ baicoder u?fo
Coninciy ok peHiom (1)
C*~ contonui i barcode " w.. —=> C(l,t é’i‘!ﬁlf |
042 'J +0 ’L/aﬂ. K’&(XQ“TGMCQ, S&é‘@ac[c(;m-'

(KLS&V* S’KQ&QL&LV!) \/(Jge/r\po>



Pack +o the C° Arnold covg“ao{:wre_

Tn Wf?ﬁwr o@twcw\%?ws) a  Homllonian homeomorplasm
wit, a S«fn%& £ xed /004'/1'6 (a COle'ﬂL@F@(O/WP{Dé +o
e C Arnold cm%‘eawe,) st sl have
g}oeo%raﬁ wariants. The A,L?Z A wen S’coma,&%. %S
‘o ”cﬂafge” several Exed ponts to a $ingl peint.

/\/’-\i MamA Lixed Fofmés

(Matsumoto)

‘ . M ec('raﬁ ;V\\/OI\KJM'I)S
Dimd ; WA&—F%@OW Aim
Lewmma (.- Hwi@lare—%eagaécbmo
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Tlon YV e>o0 d yeHam(Mw) | a(caCcé) ¢)<g, and
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