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Gromoy : p$¢udaho£aMrfh:'c curves as tools n
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o Atiyoh-Eloer conjecture =  This defines o topological invariant,
e Ozsvath-Szabo theorem : le. is independent ot the choice of s.u.&'&;}y

Y . Y n}L Lagrangian Floer homoLog y
Y R e L spmpteckie v HE( L)
() Uy repressntation ) i N
20105 SiZ) & ; curves fquilts S
categorical | - =
I'; | f
Cuncteor | L | stractu T
y 2o Y‘; \r; \ fl-:vf-—-p Ve "':’?i . W:—#%(L)ao ] L‘f )
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Examples of 2'cafe;ar£iss & sfrir? d't'ajmm notation

2% notation | Joma stri ¢

robject:  category | T |closed oriented 2-manifold 'z
- morphism:  functor E.-}—’?Z, 3clim. cobordism @ ‘—““r“ﬂ,
9. or . nabural v EX |
2-meorphism: Tatere” ED}M; dim. cobordism of cobordism s, 5,{

¢ hovizontal com position hor .

. !;: X% vertical composition ;

by, 2 20 2 § /;"./ o = ,
0Ya i 17| x }fl L
k*z i!z FSJ: Ym Ve T | % ?-“J w l’s;, xz.ll

'Z*Eufc’my axioms : lnqc.r s-l:rir’ a{:’agrm: make sense
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Main Z-Mﬁﬁorz axiom :

|
'E““”_ iy
| et |
| B T, ' defines a 2- morphism
| 7, % Z, vy
B T
'
L7 ' iﬂx]r_lhx_fﬁ Z‘
Yor6 Yiz

(Xm o1 hw(xlz xlﬁ) = (Xﬂl ".i,"‘)(lz)ﬁ*(x;“a“x:_a)
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Def® of swpﬁaﬁc mfmﬂ
via regliz

“objects : (M) Symplectic manitoldl
15 @ocally ~p Carry compatible almort complex structimes

(homollogy version)

(€, S da;ndz;) JiM 5 (Th) =4 (bt 0J40)

]

— FFE:,S&:-VM by Eransibion maps QJC' '.:] ') Mfrl:c way
l

e

! M \ errt.fme‘ a well Fﬂsenf (ﬂhfl'c’Frde) nonbinear PDE :

= U

. = psewdohodomorphic
' M o5 = Osu +u) et = O F Curve "
"patch” [Gromov,...] |
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¢ elementary morphisms : M Y Lagrangian correspo noknce
Lc (an,!, [mr@,,) Submanifolol, 7w & 3'Ti; TT(H "NJ
E &51 Ix Iy =] [fmmify Lepmep o= RTTeg™")
csplit s M, 5TEN b, Lic M Lagangian jalso M, 80k, ot o

* gﬂzP" M 'ZL N H ? : M;w,.)—vfﬁ,w,) S)rmph{amﬂrﬁ&m : ?*wﬁ W,

) _ (epr) i [0) G — Symp(M,con)
* symplectic quotient: M ——— %* “% i ﬂ: MrlieG momant map

eg. e — cP" = { 2ol 4l = {:‘J]/S-
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m‘ N \|| represents a well pesed (ﬁpﬁtf"rd%) nonlinear PDE :

M N -
‘ 7 g_@jnu:g . uxv (seam) <[ Pscud'g]mfg

i')jﬂv'= 0 ?w“eﬁ“

j:PEFafEJ W’*W}

/ "
(tocalty gl )

3’ wt(ixt)},w =0 N
wzs.tl =(ulst),v(-s,8)) satisfies

wio t) e lixpr) 4i'l0)
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[DESM%—SEQEO} . 5 :—'——-__,_? :-' -
I n [ﬂ{t}’ﬂ.l]"lgfﬂ'&r} Eﬁﬂ!ﬂpﬂ!i ] tﬂpfﬂflmﬂ Com Fo 5 é—[ on M, I_:

corresponds to Jcomaérir. compost Eion of Lagrﬂ'ngfnn cormpom(e;mesf

-4 ~ ffat SUM)-comections
M )= {5 ) suwfy, = et Sk et

| > L0 Ya)=Ll%)oLL,)
M(Z,)=ME,) > L.Wm) E{fﬁ’:ﬂh ":'L?:;t:u} la

Yor =2 v2,

Mo 'Lﬂ;* M, "'EE’ M, Lma[-rz = TTH.:H:( Lbl”l‘ﬂ 0 Mﬂxﬂﬂukﬂz)
N |

Loolsz is an (mmersed Lagmngfan (f M A
call it "embeddegt" cf M and T injecﬂre
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* morphisms Mer(M,N): MrM}ﬂM,w.ﬂMgN {sqmo{:eénarhrymp!vm)

3enem££aed h:grughn correspondences
1 (horizomal ) . Lﬁt Lfl
+ ‘composition of M,»-aM, and M >T5

L
Loy*¥L = a—:L:?qu; ';H, afrays defined, assaciakive,

wnit IH“'—" ( MJ] fﬂﬁﬁr;y Sepuence

[+ couldd quatient by Lyl nlusly if embeddon” (bt rather prove ~ in 2-catigory)

> E_—;J represents o. PDE ..H‘ 3 ("i' iﬁ?‘)]
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’ Z-P?mmbg ms: Floer Anmofﬂ;, chasses 2 Formoll sums of intersection points

Mor (L, L') =HF(L,L')= Hy(cF,3) GF = 2 #<pr if LaL
9aC  peLal

| | represents a well posed (aﬂr‘p-h‘t,FrdeJ nonlinear PDE :

Sy

J!M ’ NI 3 i

i 7 ,.._\‘;N a}n“‘=o U'-"Vlsam)“'—'L HF -
M 53"\;=0 ey (Lot ) € [ qlffféu

i (uxv) (puncture) —> p [W-w) |

s:mhr!y for nwtaelmmsmdmm quilted Floer homo[qr generated

b L b"”‘
y n( :f: '}N) ( ) {P-T’I(P" 'P"‘ {P‘ ‘:Pi)ELﬂ-ﬂ}
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i S't'ru‘? diagram defines 2- "‘WF"‘“” > #{ ﬁiﬂ?ﬁf ;uf:lfif": -&qfﬂp

by Vlallfiﬂ, bou"ﬂ’ﬂr’ 'as Puﬁtfu.r’& -.: qﬁﬂ Lﬁ,ﬁn’mus on Seams to outside
5 vertical and hpr:aon{-n.f Zf;ompm;_{.wn T -

P i o | '-rﬂ "'ﬂ
kit Bk and | ep ep
and Cide Y 1 ....... ¢ 'P ; Lo Lc:
3[!013 bows for Wof'no!amorp}hc ?Iuﬁés # ﬂn‘.s a’eﬁm a Z-ca.'l'eyarf
Ex: o iisfﬁhwty for M=pt .. f:;;,, *"f-} -
e it %N yIinN
x\. - Lh L“ I ﬂ mile X L! k
L)/ i/ L X a
Lo & i
X T (x ver ) wr xH‘ =T x ar (xl _— x"J x
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categores
Coroffggt There is a 2-functor Jon: %#——’9 77 A :(i:;’ffa:iw)
(noluced by the Z-Ca.ﬁqw)f structure and choice of base object M, = Pt.

M symplectic +— Mor (pt, M) "homology of mu Fa.hfn a:é?oqr'
objects pt - Eam

AL L)=HALLY —TFT = 1
'1'1,-'@1'1 Lagrmw —> Functor b—{pt,ﬁo)—-ﬁ ﬂr(féﬂ,

lm“]?ﬂ
5

/)
é'.‘-‘fﬁmmn
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The chain-level [Ag-Functor is constructed N
b}r munh'rg fmﬁhlmmpkfr qm'ﬂs in <=4 A

. ) L kr © o« *B.
Faomibies of ymﬂéﬁf surfaces rmﬁ’;.;m;, o )

a-#’ﬂtéalﬂdrﬁfﬂufﬁpliw." pp[rﬁopu_ A B

- o,
Thm: M}:ﬂM—L—EM is isomorphic t L ﬂL,z if Lx le'hﬁu“ﬂg,“ﬁ c_"f'."";, Lol
and "bubhfm; is excluded o priori”. P beddad?

Prm.F --_l 1 l — L‘%Lﬂ. 'Fgr mnﬁ? Fsgﬂajwzpmam}'

i”?!. 4 H| _______ qm£é$
ey =D

b}/ 1 e»0 1 sﬁr{p sbrfn/u‘ry
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possible buliling in ctrip chinking “t“o-

S M, S“-—*ﬂ S M,

D>MM D MM,

-
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24 monotong j)mqlpé’e.c.*h: 4

L biL-ée Muféon - b‘y COH'&WE O'F ﬂ!‘ﬁrg)’ (mﬁé @Erfﬂ{gmﬂ manu'tﬁ"ﬁﬁa’}

and  mesn~glue inequalities, for e : H =10, °)
' [zeR" 2,50f
Vn22 3¢ ; Va,br0 Sgb)>0 [y H”, r>0

" niz 7Y -n
Sie- Ae € Aj+ce > ey <C[F" § e
. B.Ly)nH"
nd-l 2
e +A,r*+8B,r
_'E:',E 29 e‘ °+b3 } Ao a

7

5 e £ ‘h(a,b) J

Brt}’)n ,Hn
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I
N

n

SKetchc bubble excfus'@g: e,;::[du;lz

. 51_!4,;#0 = e;_ < CLC‘Z

5 £
' (wrug)emm €Ly, = 5y (Bl € b (even)

f

%

o o seguence

= If sfﬁufgjify AS | (1,0, | Them.@nergy concentrates

- .}B’IX‘)::W S E'.,+e._ 2 h{ay ?O
B,I.f'ﬁ?') r. —»0
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Thm: Sypyﬂscffc manifolds anel Lafrw?m correspondénces with
geometric compos ition (when embedaed) can be extended to

a Symplfchc 2-(:1'&630?7 8"7"
M Tbere. isa2 Funcéor W — WN

where Sy i 3”’”"‘ ML,#,,,,IM corresp. /o by embeddded geometric cmpanfmn
In particylar
o HF(.-.Loylu..) 2 HF{..Lo®liz..) if Loplisch MeAxM, e Lool,,
¢ Drn(Lo)odon(lyy) = Don (Lm#L.i)’f Don (LoyoLz)

aliways by functorialily by Lo#lpalool, if embedded
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®
Qr‘, : Any (Par-ﬁnf) functor jé;z.,m"""% yiws rise to a
niopofogicqﬂ ?mnéum field H:ear-y“ Jo7in., — Lak.
*

af¥ objects : n-manifolds O &) @2 .Z, —» Mg symplecke
merpian]- ey férivad cobordism > Ly<b Ay, Lagracgian
. e o . Loso® dragosed <z

—p L"l"Lyﬂ" Ly‘ ﬂLy-‘

embedded
* hardfe cancelbation mneénc
s e Suebch g
(+ ~ stide ) = oo I
el TR TR
- trivial carcellation Yu (ExLail) = Y f&ﬂ’ {:h:ory] <> (W construchion of 5”;}
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Q‘_ AHy(Parfmf 'Fwocfar‘ Jﬂ?"nﬂﬂ % gives rise to a

EX: Rerute-lekili : 2+ TQFT containing Oazsvath-Swabo 3-md invariant
Perte+werk * 2414 ——u—— conj. Seiberg-Niden Y-nibd —»—
W-W : 2] ———w——— Atiyoh-Floer type 3-mid —+—
WoW-wok 28R —— conj Donaledson type 4-ofd —-—
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2010 3dim to,;alagicd invarionts via "functoriality’

| [Cet, [ww]
Y 3-m..r..aq;§_“;? Y=U», Z’T LE? ) m Hf;t’é)
oy ic mor
ephhes ’f\\ T et Mol 1)
w " M(3)
‘w3 T LiYy)
ﬁi 3 AlL:)
8 A Loy, |
g"g -g‘ M 1; fopafa’!baf
® L T invariast of Y|
" P
EE

mhtml:file://C:\Documents and Settings\Administrator\My Documents\My Notes\my_talks\11\Berkeley 2011 - topological invari... 7/5/2011



Page 22 of 23

anotMe snmgle invariant ‘For( Y closed B-Mm'-Fola( )
using [£:Y2S'] homotopy dusr-ot S ~valued function
. CF&C connected ~&heor [G“T' y-l-W-W] I}ccampmz‘mns of ¥
a!org repu.&r Connee '.-_.: evd sets of £:Y->S' exist anol are
mfﬂl! up to Ce “moves amzﬂaimn /Mt‘d} of Cﬂhcaffmﬂf‘s

+ o T (S3pt)~> SUR) hom ’g(®)=-ﬂ}/smn) cothymonotone. sympleckic
{—n-—- Y\ Live " M !“}/SUIH) Lajmvfan

mg}r&fﬁom .f:cf:a:y adl et pis of aee ivdex ({o-2)
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he

[Rerta, sekils |6 broken Lefikets Fibration
Gay-Kirby Williams P exist (with conneded £
R Qre Hﬂl?ﬂ o Mmoves
.. and voug o3t @ Z*Caér?orfm! “-u_h

dm’nm onS%..
~vdefine l-mbd invariants” \

W - g T o “t— ~
; f By g coccd 5}'*,’«“&::15:?1-;:?5?%

+ cheeking movess \ B yelF(®, 8 e HE Ly L By)
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