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Lasttime:

AlternateformulationofhotFoerhomologa gre
gru

=Maslov grading
gr(u) = (- 2 , 0)

gr(V) = (0 ,-2)

dx =[ #(P)((P)(n = (P)y
yeTTanTTpq+z(x,y)

u(p) = 1

how to get
Example:

relative Maslov

P t [u(X ,Y) m grading

gru(x)
-

gra(y)
=M(p) - 2n(P)

W gro(x)
- grv(y) =u(p) - 2nc (P)⑤ um

how to get relativez grading

Y

A(x) - A(y) = n= (a)- nw(p) i= [ (gru(x) - gr(y) - (gr(x) - gr(y))
2a = 0

Gb = Vc + Ha I can seethat's everything by passing thru.

Univ . cover

2c = 0



2Convenient way
to depict :

---
U W I

ur av V

Na b
·-o

uv2 v2

↓ -

· Va i

Can check the following gradings of the generators :

gru gr Alex.

a 0
-2 I

b
- I

- I ⑧

C 2 ⑧
-

I

Y

⑫ Looking for disks whethe
corners are acute.

2a = 0· 2b = Va + Ve

2 = Ub + Vd

2d = Ha + He

2e = 0

change of basis.up
often convenient to do a

ub
&-

[
Now the differential

UVa ↓ ↓ is simplified.

·-

uV(a+e) Vd



U symmetry
.

b. -I
-

says something
about chain

-
· Va

- UV(a+e) Vd
- homotopy equiv

-

this invariant is not

- sensitive to

# = (2 ,
a
, B , w , z) for KCS3

~
the reverse ! stringorientation

Then (-I , B ,
c
,
w

, z) describes Kr
-3-mfd unchanged-

neverses 3-mfd but now-
reverses 3-mfd

reverse of knot

So (-E, B , C ,
z
, 2) describes K.

Example: (E , B , a, t,w)
Y

⑪ #

⑤ ⑧
X

these both describe K Is

Compare (FKp(16) CFKp(18)

same generators

same differential
,
but with roles of U and V swapped.

=> Swapping U andV (and also gru , grr) results in chain

homotopy equivalence.



CFKp(k) and concordance

Theorem (Zemke)

If Ko and K
,
are concordant

,
then - absolutely gru,

absolutely giv R-equivariant maps
#

CFK (Ko)⑮ CFkp(ki)
9

such that f and g induce isomorphisms on

Htx([FKp(ki)/U) /V- torsion
- free fin.gen . chain cyx

over U

&serve CFKR(KYu
-

free fin . gen . F(V]-module (now a P
. 1 .D)

FHo((Fu(K)/u) = F(v][v]/voi
↳

one free part (single spins structure)

Reall: He(CFK(k)/u) = Hx(CFKR(k)/0] R = #[u , v]

gra -e giv one variable

for each basept,

counting
how

many
&

times they re
crossed .

HFK(K) : = H* (CFK(k) / v) Cup to swapping U & v

fin - gen . gr [u] - module



Proposition

[(k) = -Emax(gru (x)) x = Hx(cFkp(k)/u)
,

vVx +0Vn 03

Q : How can we compute things
?

-bigraded theory

M
haven't talked about

· computer program that computes HFK
,

T ,
,

U, ..

(Szabo's website
, Snappy) L

strictly more info.

↳
uses some alt. defin of

homology of graded (px

KnotFloo homology , taking
slices of Platt closure.

??

· alternating knots : GFKp(K) determined by Dr(t)
and o (k)

bad : not telling us anything new by classical invariants

good : can actually compute

Defin : A knot KCS" is called an L-space knot if 7 a r>

s .t . S(K) is an L-space.

Recall : A CAS Y is an -space
if dim #F (4) = /H : (4;*)

In general,
dim #F(X) = (H , (4 ;E)

· L-space knots : CFKp(k) is completely determined by Dalt]

· Linear combinations of the above :



Kinneth Formula :

(k.
# (2) = CFKp(k : ) O CFKm(kn)

AlternatingKnots

Theorem : (Osrath-Szabo)
Let k be an alternating knot. Then HK(K) is

ofslope I
supported in a single diagonal in the Alexander- Maslow

gr plane
and [(k)= Fo(K)

Comes
from Meeg . Floer

Example:K = This hom of g" being
supported in Maslow# grading O

(x(t) = t- 1 + t

o(k) = - 2

Example: K = -This

-
(x(t) = t - 1 + t

o(k) = 2



m # lives on this line.

Example: K =
4

, -

##
-
(p(t) = - E+ 3 - t

(k) = 0

Exercise: For K alternating , CFKp(k) is also completely
determined by Up(t) and o(k)

-L-space knots

Examplesm(((p ,g) = p

99

-
lens spaces are L-spaces

((3 , 1)

ampe(Tpig) is a lens space.

Hence positive torns knots are I-space knots



Theorem (Otsvath-Szabo)

If K is an L-space Knot, then Sp(K) is an -space for
all r > 2g

- 1

Theorem (Otsvath-Szabo)

If K is an L-space knot
,
then TCK) = g(k) and

-

HFK(k) is at most dimensional in each

Alexander grading .

Corollary
If K is an L-space knot , then

· K is fibered
,
and

· non-zero coefficients of Oult) are/

BigQ
:
Which knots in S3 admit

Surgeries to lens spaces ?

A consequence of this result is the following recipe for

determining the Knot Floor complex(FKp(k) from Alexander

polynomial (p(t) For Kan L-space Knot :

If *k(t) = tit" + t * t +... thm



then CFKa(K) has (71)
Xo

,
X1
,
X2
, ..., Xm (generators)

and

2x , = yn0 -4xo + Vm222x (differentials)
2x

z
= G42

- 2 ,

22 + 223-24x4
:

Example" T4
, 5

Reall: -+pg(t)=
&
Ty
,
j(t) = to- t+ t

=
- 1 + t

=

- t
5
+ t

CFKp(k) has 7 generators : Xo
,
X
, . .

.,
4
>
and

2x = Uxo + Vexz gap I

m
2xy = 4

-

x + V= xy

2x5 =Uxy + VX ·
u

·


