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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

™ TN L g
\ [ % " Lagrangian Foer horolog y
zo IDs ¥ £ & ' I LS ’
categorical e =(
interpretation 2-cateyery
functor /| L | stracta T
3 y N .- - _Y"'; }5 | ﬂ:‘.:-"p 'I { y‘ L:Y' 2 .;I WL%(L); J LY )

mhtml:file://C:\Documents and Settings\Administrator\My Documents\My Notes\my_talks\Colloquium 2011 - UMass.mht 4/11/2011



Page 4 of 20

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,
.- com: Nabural A X |
2- mor phism: r;:,‘,‘,m,, E“;Mz" Ydim. cobordism of cobordism 'gEGE s,f
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Main Z-Mﬁﬁorz axiom :
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Def” of sympllectic category & realiastion of string diggoams as quidts

sobjects : (Mew) symplectic manitolil
IS Cocally ~p Carry compatible almost complex structimes

(€", Zdandz;) JiM->udd (T) |, T=-A (bt J40)
preser ummq maps m[.lj .) m{_ ric

l
M | represonts a well pesed (ﬂr}vi:‘cfr:ﬂ/m) nonlinear PDE :

. = psewdohodomorphic
& Oy = Osu +Iu)dekt = O F Curve |

E:Eri'ﬂmnua, ]
- .
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"mo:"go’;fsgs : M -—é'-?N Lctgmn’{nn carrc:ponoéaae
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. _ (o) p42'(D) G —> Symp(M,wn)
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eg. e — cP" = { 2ol 4l = {:‘J]/S-
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’ Z-P?mmbg ms: Floer Anmofﬂ;, chasses 2 Formoll sums of intersection points
Mor(L,L)2e 2. Z <p> if Lal

i peéLal -
!M ,f reprt.rmfs a well paseaf (aﬂr'pﬁ‘tffrdumj mnﬂ'mw PDE :
PN
4- 93,u=0 wav (4 ) el “F |
By v=0 wev(iu) el ""“"‘q:‘g ;
u (uxv) (Puncture) —> p (W) )

: : ‘ - ; udoholom. quidt
# String diogrom debines Z-morphion 5 ¢ pratlelbnquilte | feq,
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* glauna ﬂlnrs fbr—psmfohofﬂmrp’kc ?ui.‘!l’:s = s'frbg d'&tgrams define 2- cafc

struc i'ur'e

Ex: ';a:.socfaﬁvi*y for M=pt """

: A X" 9 ':
x __.: _ AN LII .' -l?.;-_r ‘f _,-. E‘l.- J- ."_ ; -’ L-‘_
pt N VORI Tt
X" e L o< v/l
Sy X L

" (eEx)Ex X 5 (x's X

. ,#; _(1‘ Lnﬂéln | is saftsfied by allowing sequences
o M, ;ﬂn— A LmigLr: = MLy, biay,  as morphisms

anol in'l:arpr‘din? Lﬁj_' as qm‘!f: Lu
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. [Dasvath-Sagko)
_B_,_IL_{: “In (B -Floed] emmpﬂes tapofaytcxﬂ com Fo:.'..{-!an M
corresponds to Jeoméric. Compos! tion of [.agrﬂr?fan cormpandmces=

M(Z) {9 m(z;) esut}}/ oot = ”&ff@ﬁif:ec_ffy

S Lty uY,)=Llg)eLry,)

M )ME) > L) = {?fvfm:::“} lavmr»f.uz.

" %Mz LoLiy = Wﬂwm( Lo*Liz 0 My*Dny ‘Mﬁ)

Lol
A Generically , L 0Ly, is a Lagrangian immersion.
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Thm: ;gL,,_ is isomorphic t L UL,,_ i(f L,,*L,rhﬁoxgﬂluﬁ A-Lu
ww] and “bubbling is excluded a priori”.
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..Pﬂ‘?.f.: Ly,’ Lﬂ = L: Ll H.Il for caun’krg Fsctda}wlamarpjn

quxlés
—He—d>e—
by "1 ewo 1 strip shrinking /
= l &
navcﬁ st ufaﬂ not o
can ap’aea? for €20 ;'D‘;'rﬁj

mhtml:file://C:\Documents and Settings\Administrator\My Documents\My Notes\my_talks\Colloquium 2011 - UMass.mht 4/11/2011



Page 13 of 20

"rf-ﬁ- monotong 5;.!#};:152&“}!5 \

MMM . b‘y COH'&I"O.Q of ﬁne‘"g)’ ‘\.:;me?ef Lagrargion am Ol s 3

and  mean velue inequalities, for e : H—f"-""'fol ©0)
' hg‘,&é&"fa,zof
Vn22 3C ; Vabr0 3hleb)>0 : VyeH”, r>0

—

9 nid
~Va . < "
de —-,5;13: £ B, +be

5 e £ ‘h(a,b) J

mhtml:file://C:\Documents and Settings\Administrator\My Documents\My Notes\my_talks\Colloquium 2011 - UMass.mht 4/11/2011



Page 14 of 20

n=2 /_'7 M!‘
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Thm: -5.7)S ymplectic manifolids ard Lagrangian correspondences with
W] geometric composition (when embedded) can be extended to
o symplectic 2-category Sgpmp.
Cor.: There exists o 2-functor Symp —> Ll associating
M HF (M) orirs) ooy ), (M m)e &, :H 3:7%2_: - H Fim)

Thm: There exists @ thainfevet” Aafunctor T (MM,) = T 357/{,),3:' )
[ Ma'u-W- l"lr’] L o M C gﬁﬂ
L,,nl.;,i P o A_,; netuend trgasf
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®
Qr, . Any (Par'ffnf) 'Funcfar' FJ;)LMI"‘*% yiws rise to a
niopofogicqﬂ ?mnéum field H:ear-y“ Jo7in., — Lak.

%
af¥ objects : n-manifolds O &) @2 .Z, —» Mg symplecke

“prime" morphisms : %M& atlachment [trivial cobordism — Ly<=M; M,  Lagrangian
s Y - - szta.q"ﬂ'fﬁ’eﬂ"‘ﬂz”ﬂff

— Lx..“Lvn,’ Ly oLy,

embedded
* hardfe Cancellation mneénc
# e SunkCh g
(v~ stide ) = e 0
Oy &nmﬁ?ﬁm
o browied cancellabion Yu(Zxlom) =Y [Cch i:heor}r] «> {chnsfrm:ﬂm of Spﬂ]
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Qr, . Any (Parffnf) 'Funofar' Ta)z,hﬂ"—?w 55'&3 rise to a
“fomfoyicq-e ?uﬂn‘fmm field H—,ear-y“ "Jc_y;_"ﬂ — lait.

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 3R] —— conj Donaledson type 4-ofd —-—

mhtml:file://C:\Documents and Settings\Administrator\My Documents\My Notes\my_talks\Colloquium 2011 - UMass.mht 4/11/2011



Page 18 of 20

2010 3dim to,;alagicd invarionts via "functoriality’

[Cert,
Y B-nm&&[q;m;;s Y*U)’ :’;E, L (Y, choice) m HF(L)
"y ic mor,
ﬂ.’hm*;lm; %ﬂ'?\ YJP\,\‘ r f-f’f':} a:*rl'lg /ﬁ'r‘?‘{,— 1)
M{53)
1 T /
& MiT,)
s E'% Loy, |
g"‘g Py M 1,1 fopafa’tbaf
3 invariast of Y|
[
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unnﬁher snmp-ﬂe t'hmrfnnf' 'Fur- Y C&Sfd S'Mﬂt'ﬁofd )
using [£:¥-5'] homo opy duss of S ~volued Furction

. f.'yc&ic connected Cerf Hwor}: [Gnr—lfirl:y-r W-W]= ‘Decompoﬂ't‘iﬂns of ¥
afwg regu&f; connected bevd sets of £:Y-S' exist and are
unigue up to Cerf moves : cancellation [owitch of critical points

‘ {3 T (S5pt) = SUMY hom ’ s( @)='ﬂ}/SUfﬂ) smooth, monotone :yn,altch‘c
{ tAc T Yo T Lagranglan

Compression imaiw all crit pls of Camé index ({ov2)
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£ )}
Mﬁx Xi‘ . \
[Ponta,takiti, |5 broken Lefuhstn fibration )™
Gay-Kirby ,M:ﬂhms] * S ewist (with conneded Fibers)
and are unigue up to moves .
... ol v&yd’me toa Z*f-‘aé‘?o'fmf T

oiagram on S*
,f—n“a ' "
"""Pdeﬁne ’I—-mﬁ( chiarian f's ,f \

Z)fmfécfic &Mﬁ ng

+checking moves \ / eHF( 8, 8,) < HF(Ly L., 9r8,)
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