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unknot trefoil figure eight Conway knot

cck) 0 3 4 11

uck) 0 I 1 I

0*181 I t - ltt
"

t -3ft
"

I
otk) 0 -2 0 0

coosstngn.am#cCKJ=min # of crossings in any diagram fork
unknoltingnuunber-uc.lk) -- min # of crossing changes needed

to unknot K

Alexandrpolgnomial 0¢41 defined in terms of homology
of infinite cyclic car ☒*

signature OCKI signature of a symmetric bilinear form
on Hd XI )

Thin 10¥ / suck)



How hard is it to determine unknotting number?

K Exercise check that
no two nosing changes

10
crossing )

in this diagramBleiler result in unknot
>84

different
/
diagram

Exercise Find 2

C for same
knit crossings to change

to unknot K

14 crossings



Operationsonk.no#

⑦*# =⑦=#
Ki k

,
#Kz

connected gum

K'

crossing CCK
,
#Ko) Idk

,)tdKz) Lackenby
'08

number I open cck ,#Katz

number
444*1<2) Eulk ,)tuCKz)unknowns Sohwlemann

' 85

I open ulk
,# Ka)IZ

Kiokz non-trivial

Alexanderpolynomial OK.H-kzlHEOK.lt/ 'Galt)

signature 01K ,#Kit = OCK ,) tolka)



Moreoperationsdnk.no#:sateHites-

☒④ ⇒

pattern

PCK )

① ⇒ ☒÷÷
p k



seomefn-c-windins.lt#Wglp)=2

Walp) TO wglp ) = minimum D= of

intersection pts
Whitehead double between P and

a meridional dirk

WgCPJ=2
algebraicwindir.gl#ofP-

wacp)=2
Walp)= minimum A- of

intersection pts
12,1)

- cable
between P and a

meridional disk
,

wgcp ) =3 counted w/ sign

Walp) =3

(32) - cable



⑦ ⇒

pcs
'
xD
' K

pckj

Opcoyltt = OKIE ) - Open,lH

where w=walP) and ltwwknot

similar formula for 0

Open Q :
crossing number CCPCK)) Idk) ?

ccpcktlzwgcck) ?
c. CPLKDICCPCUI) ?

CIPCK)) >_ 44¥ Laokenbg
' 14



⇒ É?
Nodes For P= Whitehead double and K #unknot

-①unknotting D= ucpckrll =/
-

If Walp ) ¥0
,
then ulpckl) >_ 2 Shalemann -

Thompson
'

89
Naive guess : ucpckl) Iwciulk)

¥?É¥É_±*##¥÷⇒→o
⑦→ 07--0



changes "

'

@
⇒ naive guess was wrong

Open Q : If K # unknot
,
wlpckl)=walP)?

←
winding D=

Thm_ IH - ltdman - Park)
let km,n denote the lm,n)

- cable of K

If kt-wnk.net , then

uckm.is) > m m=walP)



Proof relics in knot Flor homology
lozsréth - Stubs

,
Rasmussen )

Kms TÉÉKCK)= tTFki,jCk) bismded 1331 - able

weeks space of#
HFKTK) finitely generated graded module

over FIU] IF -7422
deg 4=-2

HFKTK) -3 FEUD ④ ④ Falken:
i

THI coo-sva-th-sta.BE Rasmussen)
TTEKCKI categories 0*114

0*41=51-15' tidinHT-ki.j.lk)i. j

EI K= toes:| #Éi0*114=1--1+1--1 IF

t
"
- I + t



Khalil

HFKTK) -5 Iffy] ④ Fairly
M

HFK-ckl-IFWDt.Q.FM/uni#-k-F--Fufordlunknu1-1=0
Deem Ordlk/ =ñ En ;)

The Ios) Knot Flor homology detects the unknot

Ordlk)=O←→K= unknot

The ( Alishahi - Eftekhay)
ulk) I Ordlk)

Recall : Open, 1+1=0*14
") - 0pm, It w=waCP)
-
stretches 0k by a factor of w



This CHanselman- Rasmussen -Watson)
the knot Flor complex can be interpreted

as an immersed Lagrangian in T - Ept}

and Cmon / -cabling has the effect of

stretching in copies of this curve by a
factor of m and shifting by n

Our theorem relies on interpreting the effects
of Hanselman- Rasmussen -Watson on Ord Ck )

Main idea:

K #unknot ⇒ ordckl 21 ⇒ ondlkm.in/Zm
a
involves interpreting
Ondck) as an
immersed Lagrangian
and doing case
analyst



EX-K-utrefo.it
12,3)

-cable

immersed •

wowing e

for
• •

: ordlkz.ir
trefoil • a

ordlkl -4 ? • f Fathi

•€ 8 . Esu] /uie

4- ish cases

Ordckl -2 ÷ :
e

c. :{ G. :c
ce O 8


