
Lecture 3 - Construction ofHF

last time:

Heegaard diagram (Ig,2,)
HANTin sym(g)-

9,x...x <g x... xBg
deff:Whithy disk from E. toy starts

X

sym
42 (x,y):homotopy classes ofdisks toY

Defining F

1) Think ofSym"(ig) as a complexmanifold (notreally, but ok forfirst pass
S

2) pick zt Zg-la.u ...gu, U...Urg)
4
base point

yz =(z) x sym(Ig) < Sym(Ig)



VE is g-tuples with one word:z

codim 2 submonifold of Sym (Ig)

Def:a holomorphicWhitney disk isa Whitney disk
which is holomorphic

Def:for ItT 1x,y) define

=(E) =aly intersection between I and Ve

Zet: let I =T(x,y)

define M(E) =SholomorphicWhitney disk in ES

M(I) admits an IR-action
·e

111 symTg)
⑧

-i

can reparameterize

this gives IR-action



I 11

if things are sufficientlygeneric, thenMCE) isa manifold.

define 5
"

counts holomorphic disk inSymS(Ig)"

5x =
[[(#(m(+)/,r)) mod2] Y
y πa1π
&(πz(5,y)
S.t.1nz(I) =0
2) M(E) dim 1

way=IF =Igen by one point

IF =IFP
I =0

·

isIE=



"
IF =span (a, b, c7

use Rieman mappingMA

each disk has one holo dist

2a =b

2c =b

FF:IFgen byatc

not

e
now I a =0

6c =b

so IFFIFgenby a



Th*1Ozsvath - Szabl
1) I

2
=O

2) (CF, 5) is ride of choices

ab
I

defining CF: 99 ·Ub
I I
· vao why CCF-=span,custs)
↓a
. qua

! 02

2
-

x =z (*(()/,r)) wE(*)y I !
Ye
& π2(x,y)

dim M(I)= 1 extend linedly over F(U]

example:⑲



CF
=

span,[r] <a.b.

2a
=b

22 =b

HF-= i[rI gen bya
tc

⑮
CFas above

2a =Ub

22 =b

cycles are b and atUC

a+Uc generates HF
=FF[U]



Example:algebraic example
span,zus(arb,
2a =0

2b =Uc

CF-

a
L

=>
HF- I

[a]
·
[C]

⑳ 0

Wa b · [ra]

U i ·[ra]

! is I

!

i

Thevery tree chaincomplex over IFCr] ishomotopyequivalent to
a chain complex

·X Y2

I ·XL it⑧

! ! .⑦!
!
-
e
Xj painedgenerators



note:(CF,5) is just (CFL) with U= 0

so each free tower gives an IF in HE
-

each torsion tower gives 2 is in. HHE

ifyou don'tuse base point then for homologyspheres always
getIF

Idea for grading:2,y
IGπy(x,y)

compute dim MbE)

define"relative"gradingto be dimM(I)

if g22 there are manyelementsof ic(*,4)
and these have differentM1E) dimensions

Fact:He (Sym(5g)
11

↑(Sym(5g)) =E

insym(I,)



given

(YG gan n (Sym(g))

alsoget

(III
expected dim (I#54: expected dim (E)

+2

(byreparm, of 57

so how do define "relative"grading
butwhen you sum withsincrease 1 with VE

so thisfixed "rel" grading problem


