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HomoloGy - TYPE INVARIANTS IN  Low-DimeNSioNAL ToPoLoay

We'll foous m knot¢ today.
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Melissa Zhang (UGA) T-like invariants from Kh 16 May 2021



EXTRACTING NUMERICAL INVARIANTS

Patrern for ’Nday :
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(fo) d+o+> equipped  with  Ridvation groding  §r

Extack aumericad invanants buj com puting :
* fitvaton groding of distinguished hom ology class
Rasmussen - Lee: S(K) = ﬁ%([&u])*’\

. 3mdinﬂ of 3u\mfw ot nontotion tower

(¢ = Ke & FIT) , d=dm*‘r-§w_> r oW

¢ exivamal fidvation level where an induwed map i€ nonzero
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[Oasvath-Sxabs] (eFK”, &) qr = Auxander -
T s a knot concordance invariant coming fom  knot Floer homo\oglj

[ Oasvath - Sxobd, Rasmudssen 1

[Oasvath-stpsicy -Sxabs]  (QFK”, 4) . %rf Mag lov - t- Alexander
XK(‘H: [0,2] — R is & PL fuwnchon for each Knot K

4 YKl(O\ = - T

d M
I-—I(ke ¢ 1-paramuter family of invaniants obtained by

by Icf‘h‘r\ﬂ gr ke a lincan  com binahon ot gmou’\ﬂ‘
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SoME NoOTABLE PROPERTIES oF Y

* IK (): [0, 2V — R piecewise linear

e Y (¥): Knot Con co rdane PL funchkimns

guoup To,21 — R is & homomorphism

* 4-ball genus bound s :
| Yo ] ¢t g (K) vt

* nonorientable 4 -bail genus bound at t-= |

(
rn - 2| € ()
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QRUESTION

Q_. Is there an N\atogu'e t Y Loming fom Khovano Vv Homol%\j?

—

CFK (K) Kl ()
e S

ﬂr-Aux
ﬁr = C{uw\fv\m

X

ﬂr: Mmaslov - €+ Alex

An algebvaic Gnalogue v X fom Kh may tontain
differeat  topological informaton.
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EXTRACTING NUMERICAL INUARIANTS

Pattern for 'I‘nday 7

(f,,) d+o+> equipped  Lith  Rivation gmimj 3r
G = chains

‘ £ Wftd b a

Ke = Khovanov chains 6 : ﬁe’l 7

= F { Kauffman stater) gf— h,omogwouu
¥ ished bosi
Qiop = totod  differatod dishnguls gk
- . Kg = Khovanov qzurzﬂvr{
dkn = Kh diftereatal
N { Kanffman JMRJ}
@u,a. = hat’s prriwrbotion v
du + & = Guabirn: ey
Aer = du + Pue
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FIGURE 2.6. The oriented labeled configurations that contribute to the function .

FIGURE 3.1. A labeled configuration that contributes to b.
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ANNULAR REFINEMENTS

Quantum lnvarnant¢ are well- swited for annular finements .

braid tonjuqacy tla sses

braick eloSuwres
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GRriGSRY - LicaTA - WerrL)  dg TRuoNG-Z S,

it

d,: [0,a] — R Se, e [0,1)x[on] — R
= Ke(K) £= KelK)
dM‘ dgn + D e A= dsp + hey

= dop* do,.2 + @4,0 t @4,1 f di,a tdio + d

t=l

+ ikco "'ll\"'q‘l’.,.*ld“‘u.‘
= gt g -

4f ey = r'ﬂ’k + (l-r) - (ﬁr% -t 31‘“,)
gfa= wlr\dir\q number grad‘mg

B igradings above are  (grq, gra)
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GriasBY - LicaTA - WerrL)  dg TRUoNG-Z St

dy s [0,a] — R and Se,e - [0,1)x[04] — R
howrt. §imilan  properhas and  appiccahsns -
s annulan Con Cordonce invanantt
¢ J- Bernequin inequalihies
* braid quasipositvity ; right-veenngnus for braid (as eliment ot MG (D n pi)

[G Mmartin] uses resmchons on The shape tf d¢ fr 3-braid doswes o Compute

Rasmussens S Lrall 3-braid closurts.
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LEwaRK —Lode A (gimel!)

A (K): [0,IT— R fr n2d

( f’) dkk» = Sty omplex ot a[x}/xn_xn-t) — modules
ﬂr% = c&(,kaum flitvahon %M‘V‘ﬂ

gfx = X~ fvaten (x-power)

Ofc = t(grab+3fx)'gfx

A (nk.rcch’nj tor ztuasi-alkmm\‘/\ﬂ knott , while X cannot be.
This Supports the idea that Quanfum uanants may Contain difterent iaformaton.
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BALLINGER  (020) P, («)

¢ = Ke(K)
N * |(ower bounds o Yy
d =
tot (dl(h + ¢u‘) + O‘-| B~ boungl ot =
N —
Aten E(-)  diftererhal .
hao dig - - o s.jmmuv’j
X = d-o
gry  mixes  gf, ond gy

(P(ﬂmp.( moirt (nformaken ?)
diue ond ECG() hont
Mtoj e for K '
homo Logj —  cowldl )
be extend ed
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ALTERNATE APPROACH : AKHMECHET - Z (WIP)

= Ke(K)® FIwv) complex  od FIw, V] — medu s
¢ j ’ P /((X-\A)(x-v)) me

[ Khovanov - Robert]

A Aem e Frbeniuc systen (r(x/»\,u/
(X*-h X-x)

gr{ MmiXes ﬂf“ = (A—POW 9ﬂ.¢|'/\6)
ﬂr\/ = V - powts 6/2'—‘1-”\6

We are (onlcmg at applications to transverie Knott
as well oy Jmooth Contordance.
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Thank ffor. |
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