
yamada polynomval
언 brunnian θ - curves

Youngsik tHuh

Hanyang uni .

2023
.
06
.
16

Kkmots fspati@ graphs 3 . 23 -





Fon a θ - curve Q.

So = a two - puntured disk in 1R3

s
.

t
.

θ is the spine of S@(
the Seifert form of So is tero .

Then Lo = aso is called the associated enk of @

FI* 밤YC⑤;,
[ Kau

,
Simon

,

Wol
,

zha ...

The assc lk is an amb
- iso inV . of o - carves

. InVariauts of assc
.

lks are Invariauts f θ - cunves .



In this talk
,

yamada poly nomial of O - curves

N

relatlon . ← by usngJaegenls
2 - variable Polys ,

Jones polynomial ofassocratedld
입 θ- cunves



Yamada Polynomial Jaegn Poly . α - variable poly f spatial graphs

iO Fon an abstrat graph a ,

#
ofcompt의Istpeti F =E -v+ u

D . diagram of spatial graph

ncG : x
, Y ) =
-

(-x
51FlxUCG -F )YBCG

- F )

) I① BD . band hagramosfhbarsobtainedfrom P
,

FCECG)

hca ) =±

Fon a spatial - graph lvagram D
,

a stale Sis aftSE Ecrossingsof P 3 → h +

,

, 로 DD없
" "

빙
OF:;

→

Ds is a planar graph obfained by changlugeaacrossin

according SEC) 8 D BD

C

일 - %
2 The Jaeger Polynomial is definedthrough

3 For D
,
fheYamadabalynokd is afived to be arepetitionofbar - reduction 8

( b : A ) = -
A

1
sc 1 -1 s + ( 네h

( PS
;

c =-s: Y =- A
- 2 - A
"

) R ( ; a
,
t) =

ttti

(

R ( . ) + t 터 R ( 1 I) + t 다 ),
sEgy

thesetofall states 입 .
Fon a bar diagram Boithnoba

Then
,

RCB ) = D ( LB ; a
z

= t - t 1 )
Y ( A) is an RV- isotopy invarjan of spatia graphs 담

s

elnkdiagramS .t - LB= aBB
uptoPowensofC - A ) .

Dubrornik rerslon 0f Kauffman Poly
)

YC * ) = AY ( x ) + A - 1 Y < 도 ) + YLX. J
. J ( D

,

a
,

t ) . = R [ BP )

Jaeger
'

s verslonofamada poy의 Then
,

ZEA) is an RV - inv upto
-A4

SCD ; A ) = J ( D
,
a= -

A

3

. A ] felting a= -A 3 st =
A
, R ( ) = R ( 11 ) +↓ 주

AR ( 재
*

Dla= - As
,
t = A) = B ( A) gl : ) = A43 ( ) ( ) + A

- 4
J (주 ) + ( A+A)JCX ... )

"bracketpolyof limks



~

Proposition / Assoclated LInks of O - curves

[
G . a planar graph

1

( 요

.

품)
"

일
. diagram ofa @ arve덴

P 싱 a diagram of a spatial emb -

. fG
은
,

나노 …:있따 li ~ ez - ez
,
tzuaz - e

,
vs ~ er - es

⇒ Y ( D ; A4) = ( A
+

A 2
)ECG

) -V ( G) +I
J ( D ; A) e의

L = liurzors

Poof 8 bij = Sam of cossing slgms btw ei & ez:

드많흘 )로. Induction on # of cwssings A 통 ni = -wiit
zwjtwik -
wi ,Eiisk 3

= [ 1
,
2
. 33

. If D has no crossing ) Addingnifulle
- twists to L

, A
Y ( D ; A 4)=카미타VI FCG ; A+ 2 + A

- 4 ) we have an associated lk L ( m , u2
,
Uz ) tO

> flow poly
= - (A +

A-

2
] E - v + ISC :A)) forabstract 2② For a lmk diagram D , <> : bracket polyy

graphs
the Jones poly V ( D ; A) = - A350 < D >

,

w . sun of cnssing
sigus.

The normal zed Yamadapoly n
(

Po
) =
( - A]

( mity+ ns) YCDO) AOw ( L ( mi ,nz ,
n
,] = -α ( m / tnz+ nz ) .

is an amblent isotopy in나

Hen@
, by Popl , AheCorresponding mormali zed Jalgn poly Prp즈

n
(

Do
)
= ( A 4)(

n (tnztns) S ( Po) is also an amb isot . mV
.

V ( L ( m
,
y

,

m
3 ) )

= Ao(mtnan , )[ < L >+
,

4
r ( A)=< 하녀 )

Pop= 5 ( DA ) = ( -A4
)mi +nntns ) E <L> +파취 .서> + 따 3 +행 (하Aont

A

- 8
miimtu '

) 3
,

= A +A로

Pf ) By the identitles, R ( U ) = 0
,

R ( 1 I ) = k( 11
)

, R(k화- : [
Viz) = the α -parallel 0f L

:

can be assumed tobe Lwithoabarforeaheago
Pf) Redue nsnz

,

거
3 < K>= A < x>+ AK 작 >

using RL : ast ] = ttti ( R ( ) ) + t 터 R ( 1 l 3
+t다 R ( 자 ]] 9 by using the identities ( K ? = - A<M >

,
< l>=( - A3 EM>

resolre the fhree bars
< DDo >= - φ< D 방

KO며



Tum 5 ( 0) - V ( L) =최테 5 (ki ) -
,

Con
.

If Ois brunlann
,

L . assocl
. Kof O
5o )va ) = - 3 + p.

(
E K

1

,∞
,

K33 8 sub kn .ts of @ ( .. The fwo polyhomials are equivalent for brannian D - luhves)
-

- pvavagramoa .falkntky
Pf) Eachki is triul@

sCDK ) = R ( K
'L
3 ) =R ( K ( ')+iR ( o ) =< kp+피 5 ( Ic

.
) = s ( o )= -4 +i

111
2 - parallelwithone ban

Sis 가undn moves [파 ) α (교)

Jce= AaKM)
,

3 ( l= AosKM )
] ⇒ 5 ( K) = ( A85

w ( PK) S ( DK)

is an amb
.
iso inv 섬 K

∞ From Pop 283 )

5nc @ ) - V ( L) = iE A
8 ( kim) (K 사

,

'
7 + 4 )

Aoun ) ( < 사>+e ) Aocnn ) ( 사다.=" " =
3.

For the Kmot diagram Li
,
w ( ti ) = wyj + wkk - Ojk = - ( nj+ uk))

.
. fhediffevene

= kE5 다) 여또=
파

' 5 c.5화
융


