
 

Lecture 4

knotIertonology Applications formal properties examples

Q about knots

1
Distinguishing knots strongerthan sht

2
Detecting knots

K isuniquelydeterminedby its
knot Floenhomology in some cases

Detects theunknot trefoil fig 8 cinquefoil 520 3 4 5
3 Detects Seifertgenus
4 Detects fiberedness ki ka if cobound a smoothly

embedded annulus in SIQ about surfaces between knots

1 Sliveness slicegenus
concandanced

gp
How big is E
What kindoftorsion is in E
Is e generated by various classesof knots

2 Exotic pairs of relative slice surfaces

I Ia smooth slice surfaces for K
I and I topologically isotopic but not smoothly isotopic

IOI

IFK a bigraded vector space over IF

an Alexandergrading
a Maslow homologicalgrading
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my HICKs o g le

thn If K is fibered then Ae is monic

K is fiberedoff HER Kgin IF

HFK CK a bigraded Flu module

HFKCK Q HFKCKs



As before U dropsthe Maslow gradingby 2 Somewhat confusingly it drops theAlexgrading by 1

sothe above decomposition isn'treallythathelpful

It's actually more convenient to define newgradings

gru Maslowgrading

gri Maslowgrading 2 Alexandergrading

Then multiplication by U drops gruby 2 and
does not change grr

Her

havesamegrtorsionsummands
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Thin k nka Ilk Idea
Notethat I Wh 3 0 so Why3 isnot smoothlyslice
This is interesting ble everyknotw set istopologically slice

Del Onda ie min unHiiiii
If K is aribbonknotthen any ribbondisk
must have at least OndaCle bands



Let I be a concordance or even a highergenusknot cobordism from le to k
Then weget a

cobordism
map

E HFK K HFKCK

Fact If I and I are smoothly isotopic rel boundary then Fz Ez
This is a potentialmethodfor distinguishing surfaces

Pick a painofsurfaces I I for K whichyouknow
are topologically isotopic

II e anypainofslicedisks DandD w T BED T BID
Understandenoughabout E and E to seethatthey differ


