o{awSom @z’ﬂ%a/ﬁ CD)}yp@eV\Ce

IV\ SJ(OU/\J[OV\S e G;x 6eomejcy
/\/Ouc}quvxj Gpmav\ LGUV\i (COHK).

Oclober 25 . 2012






S Ga i Math

HQ C H»—\ <D VIOYVVIQOQ algebrqg

&ivisfom
G’)\ = A U'EcJa (@)

N
Gl @ ’]Ci)(\'r\ﬁ 1

=~ G, mlm@ ~ ﬂQ?



§ G& (N ’P%yg\'c&

g‘{"m’ns ‘H’\eorj

M- theor
th y

F - H\eoy

R Y
R' > M

R Z°

Cal B\LD\' 'Yau K—ngo\ d
SUCR)

il

Ga - mfd
fl
S]D'm(7>— Vh:fcl

\’—y—_)

A U‘)thist((D)*



SP Qci 0-0
Lagranglam

Su\om:f d.
+

Clok
l:uhol |e

Duality

(96 MlYY‘DY Syymme%‘(y)



bTClV\Q
wfd)
S QC' 0-0 (CD&{S'. S'U‘O ‘F
ngvam$am
subom{d. 3 )
A ton
nstan 000 )
+ (assoc. Sulom e
Tmons
g l&t Chern-S

bund le
Eum’ |€ ‘Hf\eory

]jua l*l@.!\%‘y (
! -l—s W\VV]@{'Yy)
(96 eror >l




L ow Olt'm. ééomeZ'r]

Low: 3,4 < 4



§ Ga- manfolds
Qeca“ (\/3‘ )P:m) 6) 1NN eN Pﬂwhck Space

= TpX
H@m\“t(a\/\ Comp\ex S{'mc‘l’u\re J \/—9\/
= Jv 1 Vv o veP
l S \/] — ) \/, - (\/ec{‘vf cnoss P‘(oducf)

Aut(V,9.3) = D)

= TF TN — TpX w/ V3I=o
ie. Hol(X) < LM)



> <= X Cp x SULaW‘«{O(

<:> sz Yy TPX PY'€$€YV@‘1 57 5
@ 2 Ca‘iL)\"a,’l'eCl LD]/ C/Ok/k \ ( 2k=dimprT )
Co(u,N) = ﬂ(jUJ\O J{'o[lf\Jen j;\’m.

=  abe.  volume  min.

Har vey - Lawson ,

Calibrated Geomejcvy, Aclo 1982

Cohen o{fm@z =1
n~ L\o[q cuvve/ 1N thaml:oi/\ v S%‘([nﬁ Tlaeovy.



Def. x: VeV —V Q-VCP
iO( { vV, x Voo L VA YA

R /\rea(‘z\;{{:'; )

E@ \/ — mg = Im“"}
Vv X Va2 = L~ (VieV2)
Ancthen eg. I O

=

Aut (R* g, x%x) = /—\(ﬁialﬁ(@> = (5,



ClQSSi:&ica‘\tiovxl /\fo o'H/\ef\ eq.
Def: (0 (MF, g, %) w VX=0 Ga-ndd.

(i) Al - M7 reserved by X
P 7
O.SSOC?&'{’NQ SuLW\jCOQ. / imS‘[“awZ‘oV\.
HfiYVe)"1——CU-OSOV\ (1 M*‘H/\eovy)_

(" & calibrated b)/ Q QM)
QYU v, W) = 3((1%\/, W)



Peman)« C[osea’ \/echor Goscﬁ‘loo’ucjc

2-VCP
1-VCP

o-\VCP

Qe X (M)
we O (M)
A€ QM)

I N SJfO.V\'\C own
d()=o Assacia‘zl.ve Sulomf;(o[ i
d(p’—‘o HOIOWDVPL\‘C cuy ve

CIDIZO Grao’:’el’\% Jclow
(o(:dz§> ) Line OJC 3("
<ins+am{ons N >
wf'H'eVl)S Movse J(L\eovy



/BouV\Aaﬂ/ \/alueol Prohlém:
> = X Kshlen
v )
0> <<= L
1§ ol =0 . thew
2 Ca\iLNOLJCQGD By CO :> aks. \/o\.w\{m.
Fredholm = dim L = 3 diw X
1.€. Lagmwgi oan su\omfoq.
( brawe 1N @PQV\ S‘\“(imj {':\/\eovy)



Laﬁramgfav\ 5r\+2/1 gecjcl'o\/\ ‘Hf\Eo \7/
L
Y >4::@g Cou\/\JC l/\o usl<s Z < X
b w/ 95 < |,uvuly,vu..oly
r~— F(A)<0L7& Ca{esor)f FU)< (X)

Kopntseuich HMS

Fuk (x) = D(x")
Sympl COVV\Plex‘

mivyvrov M:]Cg‘



){ey caoses: >< — T_XB C\:ukauya"‘ O\/\)
Fuk (X) = Morse (R)
Court Lholo. oQ'is)<s Couw{' gvacql'c—'m'l: Oqoc,o Ifme 5}

$ 5 EF

— Lage. L\ = Graphtdp) = T'B

)—o—_—- o-secjfiDV\
loals =1 cnit PJC. 053 JC?I
—~ T
L.=B
=Gr(df) =
7 1 L7077
—

Lo
L i ) ~T
(agjfef\ ?efﬂ’uf\&:alc{om) ~ holo. disk & w loo?y 5
oo ‘L—w\%“ —\-For simal| <

Graplx\ (¢ d4))



RBack 4 G : A — M
U V]
A — (C

: —ig Q\C =0 | JCL\eV\
A COHO\"C&PCQ ky/ Q :> A ahs, \}ol. WAy

Hé&lno\n/\ = d\im C = [iglj &me:l: q-
10+ C : Coagg‘OC‘fa’h\le SU\OW{A./EK'&V\Q

) COdSS ocia{‘\'\/e I.V\JCW\S'E’CJCCOV\

T\«eory 7/




Pnop. Coass. Cq = (M x) Ga-mifd
>0 Mm = NT
(f{) N (nijresrwml an\—J[oer o
< ”Z s OXC) o OQ’?—TO

GDVWPOJ\@ w/ Lage L = (X, o) gyvvv}:;l. mfd.
() Msx = TL

(i) 5m§. deformfl > €Q(L) ek, dd=o



I% 7 (P)i O C'y\ormbﬁize 7/,7]) R 'H/\G\/)

FTHC = HC v 33w, v = h )

> (—RC 9. J, ,71) - Howmn. veckor space.

Coags.
. 2 (M, x)
_— | AT _ dCt \
Lt - N = Novime
o d‘t 't:O V.f.

~ 1 =2.0 e O3(C)



( eoye v ( - -
lf\ L
: (/()OW\CJ ZL\u) JDG 2012)

\ ; WOWV&V\iS\"fV‘% J l/\é
J "4

(1) 1'V»sjtam%:oms Ar = M
sd.
‘0 At — Ct o (C

— =
Zo ﬁim/\ (/‘\t (\Co> i< J-L l
olo. cuvve [\ Q

y —»o

(2) (o von
n SQ\)/) Q\JQ/\/ reju]an S—L\[
olo. (Cuvyve

in Co i<
l ‘(’:l/\? [nm{ of
! ajcaw\.'l
ly

J’V\&a ‘l,'oV\S A / lo
W t s as OQé’&C)'\\ cp lo
€ A boVe,



RQW\&/\L -'Couw)c Suc\/\ imslcachoms

A= M ) A — C,.Ce

(C C/\—/qﬁ) COUV\jL )"\OlUW\OY‘PL\iC‘ curves
o Q0 g —
= (.
1.e. Gromov-w'\H‘em TV, oaf CO
Towbes

T~ S\/\/(Co> Seibmﬁ—wi&&/\ v,

) €><F€CJC JC\'\ES COV\JC(V\UOLQS 7)»‘0 1«0109 ‘l?rue
even it C.aCe £



([0 hen ConCe = 9
— <C) 7:291Q> S}/W\P]ecjcic.

{V[:OS
Othertwise C.nCe = 11 S = .

OLV\& V[ Aleﬂemwwajceg ach\S Jtl'\ese S‘ /g‘
Toubes amalysec! hollo. cuvves
Z — C N\ {VZ:O} QV\A JCL\ej Cou\Op l/\aUe

\rajcl'\e/\ %omJC((viaQ AS V. L)el/wau'\ors 1 eon

lt\l’\ese S\ /S.



% App’icajcions / 88. Ojf MSJ(achOV\s
Qeca”’- \(BQ Ca\ola'\—\)/aa 2—§o\0l
ie. (Y, 9y, Jy, coy) Kz hlen

w/ picci = O
A~ Pa\ralle\ l'\olOW\o‘rPlf\iC Z—OCOKW\
QY S Qz'o(\(>
N __ X

— M7 - \{&C" Sq GZ"VV‘](‘O(‘ ”F”
w/ )y = pe@y + Oy . dB. #_’,”

PR

Sl



. Covvxp\ex guvgace CQQ — \(Sd: "~
—> Coass. SUEMJCOQ.C x {9.& — M:] ﬁ ﬁ

(':S:or av7' © egl)

.)

(/\OJQO cuyve 21@, — \(ZG
R iV\S%&V\jcor\ s xg' < M

]

~—> -k\(;vial e,xavv\Ple

Thus, § ¢ = C* <= ¥ f%

A=Y x[o,¢1 <« M ' '
A < (CoCs J/A4W




TO O&)‘l‘&iﬂ 'VIOV\J(Y(\I\'OJ e)(a\n/\):)]e '

—le.Le zlac CQ@ — YJQZ CY%

Sa‘kisjy{vxj P} GS Wnigue Canonical curve DJfC
ie. Pg (C) = L

= (1) L <=C s Yé’ﬁu)OJI
e H(Z, Meye)=0

(Q) C  can be o‘efowmecﬂ inside \(
o CPX. swface O (L) oY
§o*( small @



Even JCL»ouﬁlf\ C n C(M i}é in Y,
Cxiof o Cedrlel =9 in M= YS!
Co Ce il e#o

N O.QW\OSJC cownplex SJqucJ(ure j,L on (o

?OY‘ 8€nexic A ) JCL\e\/\ 2 C.O0on L)e
P._Q/\JCUJ\\OQAZ '[To regu\OJ\ SA,’L\O/OO. Curve §'¢C CO.

( 2 CC 1S regulw\ erc origina\ 5 ~ -S-A.>

T\’\W' jaimsl‘am‘[‘om Ai — M:\(XS)
DAe =(Cro) v (Comrxs)



% -
Loleas Og Px—ocﬁj og ’Hf\eo\rew\ :

RQCOH :

Theorem (IWZ2): (1) jnstardons A
. . antons
2Ar <= C¢ o z’ -

= 5 =
o ,@'m/\(/-\tnco> i< J~Ll
olo. CuYve i\ Cz)

Y —»o

(2) Co VN
n se\y, eue/\/ reﬁu]ou] S—L\[
olo. Cuyvve

in Co i<
l JC[/\é [lvm{ C':][
! aﬂjami[
by <f

5m&aV\JCoV\S At :
s Qs \
OQLQS'C)'\\L?cp ato\JQ



n = OLQL novmal
Yy 5 i vl

=71.Q) éﬂi((})

ﬁf T%Z_\j_'ﬁ-;) J alwost cowxp\ex

g‘h vcture on Co

Givem 2 — Cﬁ J-—l’\olo. cuvve |

- Az =M’
obtained by Slowing’
2 :frovm Co bo &

Ce



olo. Ccuvve |
— CF J-helo
.
X
o A < M

l almoch . N SJCa\A%on,

2.

T-g 2 Sw\aH €(/\OUZ8L\J '[:L\e\/\%
Ee ]DQ/\JC(M\ong JCfo an Tms{'am on,



2

Remank + For 27 o (X, )

}_ faz Lo L l__ca
Le :Grap\'\ (¢ dJC)

Fu|<a7a— Oh rela'l‘eoq I,\O[o.cumes in X
w/ 6raoliech PaH« oJC O( ’

l(ey digerenc’es:

. Contormal Geome%vy
usefu) in o dimo 2 but NOT an dim 3

* QU=0 w U:[011xR—M
|inean . uniformn euipjc\“c‘

NO‘L’ Jc‘rue ‘for OLss*oc(o:\tive Su\oVY\amfjr—olO’S_




Foyr L\olOW\OY‘P\’\iC dicks in FuLaya-OL\)

-chpe QS%\’W\ajce 18 eV\ougL\.

For instarkons v Ga - sebbing
(,JQ V\QQ&Q Sclnau&ej\ €§‘kiwxajces ‘Fof
‘Divac ope/\afor @ oV Ag > = Lo, 8>

o degenenating domain as ¢ —o.



SQ%URP: FiYS{T ) 1’\/\0‘ di _ eiuaJCfOV\

cohich clnanacjf«zxxézejcimsjfamjtfaﬂ\ A= (M0
Qa-mid.

fprop A instonton &> _C’A =0

whee T € Qz(M)TNQ

Cj(*c(u,\/,\m, P)= (%L (ULNV, W, D)
ENHM)

—C\A S Qg(/\) Thla)
but iy\OQeecQ

t)%\ € (A, Nam)



/P.ﬂOP.(MCLQOWQ 'fv\g%amJCon AZ C(M7)><> GD'FV’/‘:FJ‘
=0 Mam = £ E

(i) 3[15Jc order Agforma%ms} = Kon T8

DS 1% s%ou/rl'ons

- ' (Nasm) > (N am)
v — TeollepV)'T) ——— F)
o 5 L,

Num

ed(A .)TM)



Fe(V) =0
N> AQ(\[) - [\/\ fV\QJCavFl'DV‘
v AW = C. v G

ohoe £ s CI (AL Moan)— C AL Mo



LEY‘\QOU\ amalys{ST ¢ oV §ée ovesl As:
A% — Z x [OJ 2]

W/ Gy, = gz t N[t AR wenped prodect

NQQO\ Coch\rol o§ ¢ as gﬁoqL.

. E MMA: B -
D < G g™ ¢ §oo
PEe 2 (DD o LA 2)) 2 2 (0% on L7(Z.ED)

o LQ‘ - eg{:{moﬁ‘,‘e.
] LP_eShmaJcQ Creglec‘k(om frovn/\ Ag to Aks D)

P Co— e_skf m aj('e Bfﬁﬁeﬂ '

. AR
C*-ectimate CSc[qauchA)l:(&)fékm Ckus pfo—k 1
\Fovi et Cci iy,



Alten establiching  Linean ecktmates
STILL  need  delicate identification
between £ — As  and Mazm— As
(exporkiol along base + // Lransport along fibers)

Then attempt to use a aualthOch\‘\le
version of  Implicit Function Theorem
bo sove R = o

COW\PliCaJC(OV\S : [(,(EIC ?’IOV\/{V\an[‘ZU.,-__.
QRED



Remarks  on T‘—jfo]cl VCP  on (V< >)
i ANV —V 3 Qe
Vi X .o% Ve L Vi, eee L Ve
Vi % oo v ] = VOQ(\&: )
¢ Ingtanton: AT = (ML x,O))
& Presevveo\ Ly X

< calibrated 57 D)

L

e Q7 (M, an)

— C = O
‘A OJM < /\QTI?IIG Syvmmeh/ 030 X

» Brane - T < (ML, (D) . Qle=o
* 2A<=C



r  Manifold
n-1  Oriented
1 Kahlen

L Go
3 Spin()

lV\S{‘Ou/t‘koV\

domai\/\

holo. curve

C&yl ey Su\swx—fd.

Rrane

L\ypej\suﬂ-gowe

L OKSYOLV\a fan

=



Comp\ex VCP on (Ve , ¢ >)

= oml/ T =1 or 1n—|

Neuw\anm ZD g fcln[e‘t
Mavﬁ-50\ Ol d:-(r\ SJC&V\‘]ZOV\ Byravne Rrane

Calabi— Yau S La% O-o (E-L\yper\» S Lag 0=,

CCOWP\eX oviented) SUJ'\j:OLCe

H)’P@\RQMWZ l/\O\O. cuyrve Q-Laap_ T-C- La%\v

Cc;olMP\ ex Lagrong jaun)

s Bef\g@n Ciassiisz\‘ca%fovx O& }'\o\omow\y Sr‘oupg_

> Cal(bra)ceoq Cycles 117\ Hawey—«Lawson.









