SYMPLECTIC GEOMETRY PRECIS

In preparation for +he Qualifying Examinatien.

Symplectic Manifolds
Basic Contepts:

(M, w) symplecric ¢ dim(M) = 2n, W is
G Closed, nondegenerare 2 -form

L Wp: TPM x TpM > R symplecric

Thm: W symplecric & w" #o.

Masloy  Inder
usivary
A -"l A "g
, W= AR , 0= (ATN)
-t
Mom opiv: Wy ¢ Se(zm® = UM ¢ (W = ACKR)

SympRCeYiC mowix A= WP

Con  sww wnar  mw (UM = T by deyy:

Moslov  index is an  explicih  description  of  awis-

MO

W: ®ly - spland

Womotopy, produtk, direct sum and  vormalization

flow  +arougn UMY and ia¥e  degree-

Lagrangian  Subspaces  L(n) = L(&™,wd)
2=(A), A im@® . KL xTyryTx
+ R}z n

\ograngian Fame unitay: Z:T XY univany.

Prop + A€ L(® | ana A esplnd, AN EL(N
e MM elf(wy, 3 Ae W™ s A= AN,

Can puild a symplecticaly siandard and octhogen al vasic

using  Lagrangians-

Examples:

1) (R*, wo) , wo = % dxj A dy;

2) st = i("‘,lz)e ‘R; \ "2"'31‘\“1=\‘&
wl(gl'\) = <%, 5%

Symplectic  Vecror BundR

(gw> , ME->M, weT(E) a “symplecic” B Equivarent

Yo ¥ne reduction OF  the stwcture goup o Sp (2K).

Examel\e: E=M oany y.p, ¥nen Eoe"

-ﬂ.r_m(‘oQ"l*, wo ®w,*) = WY (ve) - wrMlwe.



Moser and © arboux:

Usetul lemma: 3 petwe s p¥(Hwe + L\,‘wx\
Tubwar  Neighoournood Theorem: Skeich of prook:
Prove it for M=z R", X compac :
(: XM, tnen 3 ConveX npwood Mo ofF X i WY, U FperR" | lp-glee, some qe¥}
and nnood U of X €M, and a ditfeomorpnism € smal = Yp 31 g€ X st Vp-9) is minima\
@ W W : Lo “’Ui"\/\, PV q
M2 U, _’ u* L Smooth suomersion sd  (1-t)p 4 tq cuf

?
On ine other hand,

Nx X % Swel\l“\v.\.w VweTxX\.
let  e¥p: N — R ARRICO TR RRNES)
(w,8) & way

€ Small: NeE —F €

Fo C(ompact X wani, feplace 1.1 wikh Riemman aoim.

Homotopy Tnvariance

let pi=MS, w cosed deg ¥, +wen pLw e Closed.

How are C[pi*w] and Twl relmed?

L pr-id: d@ -@d s [pluw] = [w]

Difference is exoc

Moser's Theocem Noser  Teick:

M compac, Twol= (wl, and we 7 (1-Flw, t W, On a (ompact manifld, equivalent +v Finding a family
symplectic ¥V te€To, ], snen 3L P MR M 5t ot .}

pfwe : wo and U, = id. I0 such o Pe exists, then O0° %(f“‘“')

- Pt* (:? we ¢ lx‘wt)

d
D Ly we + qu Wt =0
dwe
Homovopy feimwa = ac ° Wi - Wo = du

- D Ly We +M =0

Moser equation: Ty Wt + AK=0



yive oseyr .

ge‘u = Proot: uses Relaive Poincare Lemma:
L: X & M, X Compack, We, Wi Symplectic on M X SUSM, (: XM, w closed on U, (¥w =0
SUEM, (: ) .

st wolpr Wilp ¥V pex- Then 3 Wo,U S M, it b Al mE SO dero Vaen
- ) s, A

Q:Uo = U, st 9 W exact
_’ .y *
‘? w, = Wo

\ /‘ Proof SKekch

Choose nhood W of X, W, “~wo Closed and vanishes on
X, = Relative poincard » 3 M€ N'(W st W -we=dl,
Jp 0 ¥ peX.

Let We = (1-tYwo +twi = wo + ed.u\ symp on sman W

Then  apply Moser

Applicarion: Darbouy

(M,w), e peEM . Tren 3 (W, 2, 9) on p st onl, Prod SKEACH
w = En- dx’ A dg' Ppply relarive Noser o x - Sel:
o 1) 0n TpM, Wwp* Z‘dx;\‘, A aylp

L extend ® = Z‘dx‘ Ady'

?7) \-5 and w agree on X , 3 Q: Uo =\, st

WC* W =w 2 T dlx'og)ndlgio®) - w

) set AT ao® , G o= g;o‘?.

Weinsiein  Lag cangian Neighbourhood Theorem Two  Tmpoctant Prelim Resuws:
. [, 0 . .
Slatement:  L:X & M , Wo and w. Symplecic, and Technical:  have Fw, = (twe = 0 on X, bur doRs mnot
.\‘Wo : (Yw, ro0. Then I UWo, W oF X, R:Uog>U, s+ Say, Wl\p s Wo\p N PECR.  Work around : perturb W
—2 W G Gwe So vaan ¥ ogrees VPpEX, ¥nen Opply Moser.

\O/ W, s wo

Prop: (v, a0), (W™, n) symplecic  veCior Space , U
lagrangian o fNo, Ny, W gny Complement +» Uin V.
Fom W we can Canonicoly Construck @  \inear isd

Loy sy S.% \_\“=id|“’ L*ﬂ\=ﬂa

Wh}ln(\j Exiension theorem: cuppuse V PEX we havwe O
inear iso  Lp: TpM ¥ TpM sk Lplqpq =id ond Lp depends
Smoo\hlg on p-. Then 3 emoedding h:Ne—> WM  x <N sk

Wix = idxl dhv z LP N p €X.

WLNT PROOF:
whitney > 3 nphood N oF X, kN M st Wiy sidy,
dnp ° Lp ¥V pEX. Then Vpex,

(Ww)p * (dhg\*m.\, = Ltwilp = woly
Apply Mot 4o wo and e, on (X ©ON. 28U ON
e @ hof.



Contact Strucrucres

Contacr manifold (M, 3) = dim(M) = 2n+1, § a codim 1
dis % the s maximally non-integrable. Say § = ker (),
Frobenius sags dx =0 on integruble

L> contact is when da is nondegenerate.
boda(xW®: K(al)) - Y(a(®)) + «(Tx,¥])

Propersies of convact forms

9 da nondeg = (do)" \ol Corm on § © o AGaY *0.
N g = ker(o) - her(a') S o contack & o convact
L «r fo', $20

3)  dd  independent of & up to +ve Scaling

Legendrian: L €(M,3) Legendrian if Tql € (§q, dug)

Lagrangian subspace

Integral submanifolds L C M s+ Tl € Sq are isorropic.

Reeb vectr fied: ToM = &g @Sq
f." = \\e\'(o(q,), 2+ = Wer (dug)

3V vF Ry M~ TM . (Vda =0 , oY) =

Example :
M < ‘Ra, ®:u-dx (s Contack & f=(‘2m\-u is never O

dat( v,,v2) : ((ﬂ:u\*\l-\"h

Conlack vewn Field Ossociared with H:

phu T wxdw +n(xw.

Contact MOnifold  Txarmples :

Legendrian : planes paranel to Y  axis.

2 R = 1ij.‘--(‘ij dxj -%jdyj) -2

/
Somorphic 4o 1)
3 L any mpatt manifeld 1 1-)ed bundie:

T'U:= TYLxR

i§ 0 contagk manifold w) Contodd form
o = Acan -4

@‘m

Ra = T a2

legendrian: Lg = i (=, dS(x), S(x)) | xeL} cT'L.

(’DI Qnu S € C,(L).

¥) Riemamian L, M=SCTYL) pe 4ne unit sphere bundle
n T¥L.
&= Nean IscTr0)

is & convact form-

Re = Hamiltonian v.f dual 4o geodesic £low on TL.

5) 3 = su\-&\ c 'R'Ln+1 - ¢n+|. v € Z,

€q:= TaZ NJToTeZ
has  Codim 1
n
Ae = T & 4,8% - dy;

j=o

-

Reeb How: = =2y, g = -2x



Convacromorphisms :

Comacomorphism: (M, 3) , o comact form. Q:MoM

o diffeo s.t. €T« = e x, wecm(m.

h
Contact ‘SO“'DPS: We: Mo M , Yo '-l.d, Qt"d R tﬂ
Contact

vector fields:

@) X:M->T™

is (nvack (fF I H:M-S R st
2y = W, 2,48 = (2gdW)w - W @)
) This  is invertible: any W € C®(M) gives ! \.f
Imporiany  Exercise ' Remarks:

1) Notevery contact v is  ihe

Reeb v-F of a convact form
X is

Reeb vk of of' & X is ymnsverse o 3

i.e. a0 $0 N defining &

D poa t-fum s+ PCRIZ0, inen 3! v.F S §
Such ¥nhat o= 2y 40
Comtact Isotopy-
(%)
Tdea: wam oy W W s.t q’:“&.’ fe%o , @, = id.
loos  for wf: d Wi © Xuo ®c, Qo = 1d.
dt
A d ;
:’itu.) = Qe (aﬁk + L“ae) = Qe @ s 9+ %‘“h

Lind Xy , W T g0 W' ot

d
ay %t + L%h“" T ht G

d d
To sowe: ler W = TRy At R Then Nt g Xv
nanishes on Y- “Then 3! K¢ st

Y daoly T hy Ky - 4 oy,

al oy (Ra) = 0.

Proot of  Convact V-€.
® hds >

Equivalence :

Lxot = 9k , g= g dd 2> X
[i«-‘g“l let

con¥acy
X Contact [CRER P

> 2xded: g -H - eval on R 4o ge+ g = 2R dW.

(W) et HeC™®(M). 3| secrion T LS st -z‘de(\s sdilg.
Led Yu T WY +2.
Contact Darbouyv:
Thm:  Every contact stcucrure is \ocally diffeomorphic 4o  wae
standard  Stcucrure.
p'voF:

D pick 0 point- pe M. Look ar  TeM= %, 085, nen for

O pak e, dug

, O0AR can AR @ basis So +nay
Coxi, 393 Y = $p, £9,77 8y | gpd Pui, Py are
sywmplecticany  srandard.

204\ P
2) Then  anese give G cthark 4"—“-“1"*,3%‘;3‘:‘&

. * .

for  which $ LK ole , bur no eCeSSavily  Querywhere else.
*

Tnterpolate de = v ¢ e *(1-8DR | al contadt

V) Groy's 2 Yl oe = e, so ¢o¥ :u-

3)

R R0 AN
\$

Yhe appropriare (nan.



Grog's  Stavilivy  Theorem -
oL Contdl on a closed  manifold D O T Rt (§ o).

1) Equivalent o show “?‘;, Oy = fe®o.

d d
) e+ he: LRea ¥+, and ¥ Ge : gu¥t -heQe

Then T € ker(R) o o4 s tangent +o §.
E)) Invers o4 4o ge+ Y € S, = Ly Qg = Ty, zxtoq.:o.

¥) Sakskies
FECTRR N LA N E

%) Flow of Y = W & compott + SMooth
d
i Wy = Rg oW

F.E o dt
) set .- B

3 Check }5 ( Eo @t 0\;-\ < 0.

Symplecizorion
Exampies -
(M%) conrocr- Then

N -\ iy L) dxi - xidus
1) Unit Sphere M= S oz -‘Ji:‘\;:' xj - xydyj

geEM, Ve TgM, Ker vt = Sq \] igation = " i
- * ' symplectization = €" \%°}l witw srandard form
W i(q':“)l VE TgM, g (1) >0 » N¥ (V) >0 ympreer
- S
Woe (T, wan): R s™ o @™ \io s (5,33 e €0 (2siy).
Wa = RXM, wg = -d(esa) n
) Euclidean Spae W=R*"' , % I, g;dxj - da

Then 2a: RXxWN =W ; (5,9) - eSuq

n+2
( \ ( W) symplectizarion 2 (IR , wo)
is a Symplectomorpnism Wo, Wa) = (W, wanlw).
RrR S R (o9, - (5.2, 1, e‘g,,..,,x.\,esg,\)

(M%) conrocr- Then
3 Torus Wni+ (otangent bundie
gEM, V¥ e TqM, Ker «* = Sq N . . 2 TN g g™
z N ’ ne\ \e b-c Lie group- M= T xs
W % (a, v ) | vE TgM, g () >0 » v* (V) >0 para e,"“' bec lie 9

oz T Y9y
9=t

symplectizotion > T 2 (R'\1%}) | w can

W € (T%m, wean):
RxT"xs™ = T x (R"\10}) : (s, 29)w (x. %)

Wa = RXM, wg = -desx)
Then 2a: RXW S W ; (5,9) = eSuq

is a Symplectomorpnism  (Wa, Wa) = (W, wanlu).



COfoSPOAdtn(.G ontact « symplectic Prop : (‘«,w) symplectic, M S W (om0l wypeisurface . TEAL:
(Wo, wa) Extansic SYymplecti zation W 3 Comtatt form X on M st -d« = wlw
D >0 , &« oo conkack ® 3 Liowile vE X: WS> TW , McucW,cd XhM

(Wa, wa) > (Wi, Wg) : (5,9 (s-103(¢GQY),q)

. PE. D = (B): e o= 2w
2) LcM legendrian ¢ R¥L Lageangian in - Wa ¥ ® «

D Y M S M conathomorpuism ,  Por = €'
@ (5.9 = (5-w), Wa) a symplectomorphism

Symplecdic — Con+ack -

Liouville vector field: (W, w) Y ot
[x(» < d‘l(%\w T W

flow: 9QFw: ¢%w wherever delined.
n-1 2n syme ?
Tdea: M™'cW ™, w) o when ®: (wWa,wa) — (u,w)
?
Idea- wneed @ vector gield ¥ tha+t Oocas ke Fg

ond carries symplecti¢c Struchure:
CIRYE stb
(¢7) Tl = e

= (q’t“)*u\lu < eku-Nx

want (d‘:V w = ¢ . w

Then ®= 24w saisties da' = w

> a0 > [yo = &, @*‘\*u:e"o\



Almoss Complex Sirucrures

J:TMsT™M, Tiz=-id
> M ooways ocienmed Wi Quen dim
(™, W) symplectic:

w-tame: wl(v,Iv) >0 VT

W- Compat : W( Ty, Twz yy(v,w). Exampie:
L v, W = wly, TW) = janer product. inherivs  an
W4 (u,v)

A most  Comparible stautkuces + Levi-Civiva:
(Vq'n" + 3(N ) =0
AWMV, wy + v, (Te3)w) =0

dw(u,uw) = §L(WT)v,wd

(] t.losed'~ ( q’uls s - ICQ,VJ),
Tregrabiliyy:
2 Complex  mu\t-
holo  tharks for which T looks Lke To in  \ocal coords

¢:u =W CR" | dfgoTg = Tooddg

Nijen huis  Tensoc:

Ny (%)= LX) & T03%,4] + TUX,3¥] -03%,3Y)
Integrubility Theorew : J integmble &> N3 = 0.
Rem: o.cs = maybe no \ocay a.c. difceos-

$r preserves 3= Kx7J o

g LK °3 = .-‘.L¥

* ve an
S [xIN- TLIN Y g

X with this propecty.

in dim n=z1, 3,3, Reny

ociented  wypersuctace
a\mMo3+  Compiex  Strucrure

Ttz v(D xuU

T LT v7? = <u(),uxv

Theorem: Ruery Q.CS 0n @ Z-dim  manifo\d s inegmvle

Kabler  Monifo\ds Ex 1t (R™ Jo,we)  Fx,,.., %, 4y, 80},

™, 3, w 3 S W Compoxbr oz Xjeigy Xy Aj-iyj

. - N 1) ) -
Wo = ‘:33‘} < 'z:'i”d%:‘ AdR; =) = ,')i ) ;
= =1

Ex 2 cr = 1 [*--'-“-"‘"]\. +rans. are holo >
MUk oy i is o vaid integrable ¢ S.  TFubini ~ Stwdy
form s tomparibR  wivm T



Circle Actions

Hamiltonian  Circle  AcCAion 4 -pacameity  pamily
R = Symp( M) : = ¢,
integral of  Hamitonian v Xy,

.
Kz moment map”

free
tem: s’ W'(2), 2 regwar. Then
By = H-‘(Z)/s\

has 0  symplecic fum T st ¥ Ty Wl
caned rnhe Symplectic guotient of (Mw) av 2.

Condi¥ion for S' acvions 40 pe Wamiltonian

1 -periodic, ,: @ = d.

Exomple:

Exampie:
s' 2 (

n:s® 5 R
R
('{_\ - 1R

IS

CP" and  Fubini - Study  Form -

‘l'mn. , wo), W X e‘t.mk on ¢M»|‘ “This is  gen-

by  the Function W) = - Wzt

Then  +he  Symplectic quokent at A :-T ig C®"

Tubini -

““:

Study  faim-

0 LTI
c" — gf" WS wut S " —\c,\?“ \s the

Hopt  Fibrarioa.

ce' -

on Uo = S_L\,;%\‘]ec“"\ o+ o) s given oy

- dx ndy 2
\

(249 7 =,

= T T N 4iy.



3- holo curves

fiemann  swekace (I, )p, duelg)

T - holo curve: W:ZT-5M s.& du s (omplex \inear wrk

Jodu = duoj.

j) and 3:
T30 7 S (du + Jeduoj) € 2%N(T, utTN)

< 3_,(u)=o )

Confotmal (coords = S ¥it on I,

5,(u)= ‘;_'(u,-ﬂut)ds + L (ug -Tus) dx

3w )-hoo ¢ Us *3ug = 0

Crivical Ponts -

lem: wI =™, 3 closed, 3 C', u nonconstant. Tnen
v: v (Tum12ez, aula) =0})

s Hinive . onoceowc  wt(x) s fKinire ¥ x.

ph:  ided W 4nal o S}y O W s nonxer™, S 3

geN st w@=o0(11Y) | and wlz) 2 ou %)

» 3(al = 3o 4 o) , ad  u@) = ax® +o(® %)

9su 4 W) ew =0 B PgT(W) + Io P Telw:=o.

wn: ax? 2 o@?)  scu(a): La? M4 o(w?)

Then oc\xlce, w(zd #0 , du(?) *0.

Important resuks:

1 € awo 3-holo points SeQUeNnes  converging 4o tve
same  reQW\ar  point, Hnen  in & neighbourhood
of xero ¥y musr e velared by a holo fck

D 7 c?, 3,7 cosed: wi:ZiD M JT.powo, with
wo(Zo) + u (Zo) nonconstant .  Then \A;‘(\A\(:ﬂ) 1s

at oSy

tountobi®  and can only Qceurulave ak critical pbs.

cxampe:

(v,3) = (S,x 52, 7197,) , product of 4wo  Riemann

Surfaces.  Tnen

are

reguiar

ne gm\:hs
T - cuves.

of

Yolo

maps

(S.. SI) > (SS,TI\



Somewhere  Injective  curves-

Mulkiply covered: (2.)) Compact, I (Z2'.)")  Ccomp

and u': T'o M , and Wolo- branched covering $:2 >3
s¥ w:uod, deg( &) > 1.

Somewnere injective: A€ I sA dul) 3o, W CueY) = §R)

L simple T-holos Wave imjecrive poinh open  Gnd dense.

simple  J-Wolo B gymewnere injective.

idea: Consiewtt o brancthed cover of U thor oaly  has
degree 4 ¢ W is  gowewnere injective- Sinte w IS OQssumed

o ve  simple, ® Somewhere inj.

W
@
— o Cop off.
« Brandh Qoint-
' /-| caps.

nen

gex STt wm , W Sewewhere injed-

V-C. Yook AWAY
obs¥ac\®  pOIAYS.



Moduli  Spaces Gnd Transversaliry

MK, Z;7) = Tue C™(Z,M | Jodu:duoyy, Tl A Y
200, 253) 2 (AT A Tsimple wl

I) Description ©oF M using - dim bundies.

B: Twzosm, ta=al

T8 = 2°(Z, u*t™) & smookn v.f CTW along u.
€8

Eu- ﬂ"‘(Z, UYTM) € vector vawed anvilingar forms
s(uwy:= (W) 35Lw))

S NSo.

Seciion
M(NZ;T) =

T) The operdioc Du

Yu = diffecentia\ of S ar w.
Du'-

2
Tewn € TBOEL

Nerfical
Ww © qas
as: Tu® = Teu,00 &

Transvewe 0O = Dy surjective
TIn locat ( conformal coordinates)
D!l% 3 5;§ O ’i (]’333)("3 a-;(lk)
—
¢ alse antiholo 1 -Porm

rea\ Cauchy -
fAiemann opevator -

I (eneral destription of operator

need +o splid  T(u,5,)€ i Worizontal + Verkical distis,

U levi- Civita on M
TX = VX - 57O DX
Sc n®(z,ur™

FulS) : w¥TM o expu(2)TM

s = exp uay LS.

patanel Acanspork  QGlong geodex'ncs

-
st Ty = 305 3(ew ()

30)
/-&r A3
+ So

|(—"\/

Pictuse : Da% = 4§, (s,

Iy
w o ewpal9)

) Properties of Du

Pu is O R-\oear, Couchy- Riemann operaior, hence s Fredhoim,

Tredholm - dim(wer), dim(coner) < o
Riemann- Roch:  ind( Duw) = n(l-lg) 4 2C (W ).

genws of q

“

T) M i 6 wmonwM. fe generc” T.

M¥O,T;538) = T 17e78 we (3530}
s Bonoth  for large enougw €
LAY (A,Z5T78) > T
> Sard- SMO\® 3 regu\dr values of W is ob ™

Feedno\m
careqory.

Use € <os 4v pove Banosh monid\d, Fredwlm 4 Sard -Smale.

Sobolev Spaces

Tdea of Pmof of MOk  Srarcrure
Fur WOP( Tty o W RTVP (3 AN WY TM),

gasically wwar  Fu  wos  befoce.

So'(0) = 1 wf st paralel rmncporting awag  ¥nem  gives o\.

s+ expy(3) gives  diffeo
O n-nood oF w in AY(N,T5I).

S Anen
open

LRF 3 ve egular:  dF, (o) T Du s surjective
oand Fu  Frednolm  beiween ganach spaces,  ynen
0 -dim  Iwelicir Function Thearem o 3 heishbwfhnod

o8 0 in WUP(Z, W™ W st wnF'® s a swoman

of dim = nd (F) T w(2-129) +c (N,
Then wse diffeo 4o get chart in AT (Z, MDD
Thor deas with e €& case > wnor gvow C*7?

Aaswer: Elliptic  Boorstcappng
(EWpHc vegnarity) T acs, ¢, Lol wiT oM T-we st
class whe , 032, tnen u of (s weteP 1, partiuac,

e

Wis of class C~, and € T 15 Smoorh Yhen So s W



Prot anak  Aegulal I ace Qeneric
Key iogredient: wme projecion W MY (A,257%) = T¢.
tangen space o MModuli  gpoce:

Teu,» M*(AT5 7Y WPz, W TM) X (M, end(TM,3 )

e pr—
T of MT(T,AT think of Of tangent
vechrs ¥ T of u.

Comprises paics ($,¥) s.%
Dus + i"l(u\odu o)y =0

Note: dW: V(g g Mm(RZ) 1Y -» Ty
7 (5.1 = Y

£ix W, 7) $or
o moment!

wer(aw) = g ¢ T, M'(A,Z:3) = KevDy
Deals w) Wwer, Coker I inar of Du by Some \Lineor MG-
So  Since Du is  Frednolm AW fcedwo\m.

’

Then  wse  sad- Smale.



Compaciness

T) Energy

E(w = ‘; IZ weo =L Sz |du(;)lzd\lo\z

L on a Closed T > 4o pologicat nvarant.

unidoem  bound on du:  sup N dul) . <
) L=

= convergence  +o J-hWolo  cumeve.

case  when sup W dudll LoogKy T, owd

[}
SUp € [u\’) < oo,
v
then  ged formakion o% pubbles.

Proof
¥ e P where du’ apains W3 maXimuw ,
ond tet Ndull e = lduw'(2¥)l =:cV.

poss 4o O subsequente —> RV 3s, ¥ > oo
idem: vasically \oow \ocally at o thark of T

p:2 > 7 st P()= 2o,

¢ dvoly = 2% dsAdb,
AR (o,m), WMN=y, Lo a2

Reparamebite W as wod:in > m,

2Y now is 97 (V). wen

Wm 2':o ond  c¥: sup \_‘“‘( 2| e

.

9 -=>0c0 n A

OKay So now we hware o NCC s+ ine

(enhie  poit  o\ows  up.

Idea s 4o show ¥y, repammerrizing WO, we

con destribe e limi+ a8 @  JT-holo spwere

v 9 .
Vo By M 4%(2)= (¥ + ?,)
2
ooks ik @ small ynwosd.

Then 1A% E , NV hiepq gy €2
E(\)V‘,Bcc”) ¢ E(w).

¥ris  sorisfies conditions for  Convergevce OF Supsequence
imid fuachen Vi€ > M is T -holo with

\de(®) > V2, 0c E(v) € sup E(w).

Then  reparametizt btk : C\303 > M, 2 ( ‘/t)



Grromov  Nonsqueexing Picrures:

1:8"(") S 2"(R) a symplectic emvedding , 4men  reR
out\ing of Proot:

W 2:8™M(r) — BYRY WK
) Assume  Im(F) S compact Sub- of Int (2°(R)
2 a W:""‘/ S
) Then 2:8"() o B(R) x ( AN ) Qmbedding.
@ conapse  28°(R): 2: (M) o sEx T

Two  ways: using  T-wolo  sphered  of JI-hole disks.
Disks: 100k at um(v?,h )G, M- LR (RYx $prl)

Cok up & I-walo disk u: (5a0) — (Z,32).
through Gl ¢ 2.

.

Lok at  2(BP"(N)AuU(BI®) | and take W', can i I

¥ D? isa diskin B™(D), then 2is a sympleciomophism
-t

on . So, 2 i3 well defined.
Hene get  u: vow

mie  Z CImCO?), and w(2I) c 387N

Then ¥ne  poir W, % Of 3I- holemorphic curfaces 9ive
us @ way fo interpolate berween B "(v) and T (R).

Note:

Monotoniciy \emma: u: (2,00 = (€%, 0) proper, Woro,
+nhen Y r>o,

j";.\“'\ Ww » wet,
s | e o> we
T
% ~ *
On *he other pand , 0 2t G wr W ttws (oW w = utw

> Iz\u"'w :ji Ve s W

: area( D?)
= mR?

an(')

WOW 4o  +hink of

)
(ED()

Z7(R)

W going +narough ¢ (o).

. R 2
. on
Picture: inclusi v

3 -volo  disk:

&)

Compackify!

going +arough é (o).



