
Lecture 4

Introduction to knot Floor

(applications, examples, formalproperties)
aside involving spin structures

8=Tz(x,y)

x,y ππ
there maybe a homological restriction tothe
existence of Whitney disk from I toi

P
it area with 2a=x-y ina
b with 2b =x-YinB.
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ifabeg)IH, IT) * IyIH. ITT-

ofchoice in M exercise:P
=
H, 15g))
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...,g, ...,g)

-H,(Y)
so IFCF split over H, (i) ispin structures"



estion:about knots

Distinguishing knots

Rnot Floor strictlystronger thatAlexander poly
2) knot detection:

unhnot, trefoil (Right and Left),

5figure 8, 5,, z, miss, others
-some links

3)Detects Seifertgenus
4)Detects fibendness

Questions:"things between "knots
1) Stivenessslicegenuswordance

knot Floor bounds slicegenus
from below

I concordance
group

· How bigis 2?
· Whatkind of torsion isin2?

· Generating questions of types ofknots



2) Exoticphenomena for slice surfaces

I, I'sline surfaces for K st.

2, E topologicallyisotopic
2, Z'smoothly notisotopic
-

-

HFK:bigraded rector space IF
I
**

y
*-
-

Alexander Mastov/Homological
grading grading
- -

HF.K(K) =4 HFk(k,s)
Alexanderen
-

grading =I HFK;(K,s)

example:
uknot so I

trefoil (righthanded) 3 =1 IFz

s =0 IF,

S = - 1 IFo



figure y !
IF,

IF.
S = - 1 IF_,

Whe(refoil)

⑮
S =1 IF? *IF.
3 =0 IF* IF
S =-1 IF, * IF2

-2

*

*!
= X(Fk(K,51) +=be,mial
st

example:
unknot 0 =1

trefoil 0 =t - 1 ++
- 1

figure 8 0 = - t +3 - 7
- 1



anyuntwisted Whitehead double has 8 = I

ThA:

931k):degree (0.1)
93(k) =max Es /FEK, (k,s) =03

StE

ThM:

If K isfibered then plth ismonic
e

I is fibered E) HFK (K, go(K) has dim 1

-

#FK
-

(12): bigraded FF(rT-module

HFK
-

(K) =0 HFK -(12,5)

multiplication by U decreases
hom,gradingby 2 and
Alex, grading by 1

define grn-homologicalgrading
gir=homologicalgrading-2 Alexander grading



So molt byU preserves go grading

·

(grn =0)

HEK -= I
⑧ ⑭ oI
⑳

i
u

I

U-torsion
U-tower

Ionly one

-(k) =

- E(gre-gradinginwhich IFCU]- tower is located)

Th:
-

K, concordant to k2 =>+ (k,) =[(k2)
I:2 -E homomorphism

example:Plunkrot) =0
I(trefoil) =1

I(wh+/trefoil)) =1

Open problem:isWih-(righttrefoil) slice



Th:

any knotwithAlexander poly 1
is topologically slice

so Wh- (RHE) topologically, notsmoothly, slice

Def: Ordr (K) =min 3s. WHFKred (K) = o3
I
hemax length of
U-torsion tower

Th* (UME):
IfK isribbon knot, then

tofbandsRe Orone
Exoticpairs of disks/surfaces

Want 2, 2 for K st.

① I and I' are topologically
isotopicrel



ex:ifI,2'disks with
4,(BY- z) =4,(B*- z1 =E
then I, 2' topologically

-

isotopic
②ifI is a knot cobordism from K, to k2

then get

E:HFK(K -HFK)K1)
it I, 5' are smoothlyisotopic
rel boundaryFz =F

=


