Knots and Spatial Graphs 2021

February 1-3, 2021

Organizer Hwa Jeong Lee

hjwith@dongguk.ac.kr

Webpage https://mathsci.kaist.ac.kr/~jin/
meetings/K&SG2021.htm

Sponsors National Research Foundation of Korea

Dongguk University - Gyeongju

This workshop takes place on Webex.


https://mathsci.kaist.ac.kr/~jin/meetings/K&SG2021.htm
https://mathsci.kaist.ac.kr/~jin/meetings/K&SG2021.htm

Knots and Spatial Graphs 2021 2 of@

Monday Morning, February 1

09:20 — 09:30
09:30 — 11:00
11:00 — 12:30

Opening Remarks
Gyo Taek Jin  [Chair: S. Oh]

Minimal grid diagrams of the prime alternating knots with 12
CTossings

Alexander Stoimenow  [Chair: S. Oh]

Knot polynomial computation and application to braid index

Monday Afternoon, February 1

13:30 — 15:00
15:00 - 16:30
16:30 — 18:00

Changhyun Lee  [Chair: H. J. Lee]

SRE F ARUACIY AYE 10714 A] 17
Hun Kim  [Chair: S. Lee]

SR <72 Y

Gye-Seon Lee  [Chair: S. Lee]

Geometric structures and Representation spaces

Tuesday Morning, February 2

09:30 — 11:00

11:00 — 12:30

Seungsang Oh  [Chair: Y. Huh]
gy ok A 17
Sangyop Lee  [Chair: Y. Huh)]

Twisted torus knots T(mn+m+1,mn+1,mn+m+2,—1)
and T(n+ 1,n,2n — 1,—1) are torus knots
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Tuesday Afternoon, February 2

13:30 — 15:00 Hwa Jeong Lee  [Chair: G. T. Jin]
Arc presentations of Montesinos links
15:00 — 16:30 Jung Hoon Lee  [Chair: G. T. Jin]
Non-minimal bridge position of 2-cable links
16:30 — 18:00 Changhyun Lee  [Chair: H. J. Lee]

oA 918k AR Z9E 107)3]: A 27

Wednesday Morning, February 3

09:30 — 11:00 Seungsang Oh  [Chair: H. Kim]
CERE R
11:00 - 12:30 Youngsik Huh  [Chair: H. Kim]|

On linearly free graphs

Wednesday Afternoon, February 3

13:30 — 15:00 Changhyun Lee  [Chair: H. J. Lee]

wol3E ot ARYANL Z9E 107H]: 4] 97
15:00 — 16:00 Sungjong No  [Chair: J. H. Lee]

Stick number of knots and links
16:00 — 17:00 Hyungkee Yoo [Chair: J. H. Lee]

Comparison of ascending number and genus of knots
17:00 — 18:00 Hyoungjun Kim  [Chair: J. H. Lee]

Introduction to the intrinsic properties of spatial graphs
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Youngsik Huh
Hanyang University
On linearly free graphs

An embedding of a graph into the 3-space is said to be linear, if every edge in the
embedding is a line segment. In addition an embedding of a graph into the 3-space
is said to be free, if the fundamental group of its exterior in the 3-space is a free
group. In this talk the speaker discusses graphs whose linear embedding is always

free.

Gyo Taek Jin

KAIST

Minimal grid diagrams of the prime alternating knots with 12
crossings

In this talk, we give a list of minimal grid diagrams of the 12 crossing prime al-
ternating knots. This is a continuation of the work in https://doi.org/10.1142/

50218216520500765

Hun Kim

Korea Science Academy of KAIST
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Hyoungjun Kim
Kookmin University

Introduction to the intrinsic properties of spatial graphs


https://doi.org/10.1142/S0218216520500765
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Spatial graph theory is an area of knot theory which has a close connection with
molecular biology and chemistry. Spatial graph theory is the study of graphs em-
bedded in S3. Most of the work in this area is rooted in the result of Conway and
Gordon’s intrinsic properties of graphs. In this talk, I introduce intrinsic properties
and their result.

Changhyun Lee

Kookmin University
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Gye-Seon Lee
Sungkyunkwan University
Geometric structures and Representation spaces

Let X be a homogeneous space for a Lie group G. A (G, X)-structure on a manifold
M is an atlas of coordinate charts valued in X, such that the changes of coordinates
locally lie in G. It is a fundamental question to ask how many ways one can put a
(G, X)-structure on M, i.e. what is the space of (G, X)-structures on the manifold
M? In this talk, I will explain the strong interaction between the space of (G, X)-
structures on M and the space of representations of the fundamental group of M
into G. In particular, I will describe the current understanding of these spaces,
focusing on the case when X is real projective space and G is the group of projective
automorphisms of X.

Hwa Jeong Lee

Dongguk University - Gyeongju
Arc presentations of Montesinos links

Let L be a Montesinos link M (—p, q,r) with positive rational numbers p, ¢, and
r, each less than 1, and ¢(L) the minimal crossing number of L. In this talk, we
construct arc presentations of L with ¢(L), ¢(L) — 1, and ¢(L) — 2 under some
conditions for p, ¢, and r. Furthermore, we determine the arc index of infinitely
many Montesinos links.

Jung Hoon Lee

Jeonbuk National University
Non-minimal bridge position of 2-cable links

A knot (or link) in bridge position is said to be perturbed if it admits a cancelling
pair of bridge disks, which can be used to give a lower index bridge position. Suppose
that every non-minimal bridge position of a knot K is perturbed. We show that if L
is a 2-cable link of K, then every non-minimal bridge position of L is also perturbed.
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Sangyop Lee
Chung-Ang University

Twisted torus knots T'(mn+m +1,mn+1,mn+m+2,—1) and
T(n+1,n,2n—1,—1) are torus knots

A twisted torus knot T'(p,q,r,s) is a torus knot T'(p,q) with r adjacent strands
twisted fully s times. In this paper, we determine the braid index of the knot
T(p,q,r,s) when the parameters p,q,r satisfy 1 < ¢ < p < r < p+ q. If the last
parameter s additionally satisfies s = —1, then we also determine the parameters
p, q,r for which T'(p,q,r, s) is a torus knot.

Sungjong No
Kyonggi University

Stick number of knots and links

Negami found an upper bound on the stick number s(K) of a nontrivial knot K in
terms of the minimal crossing number ¢(K): s(K) < 2¢(K). Huh and Oh found
an improved upper bound: s(K) < %(C(K) + 1). Huh, No and Oh proved that
s(K) < ¢(K) + 2 for a 2-bridge knot or link K with at least six crossings. Lee,
No and Oh found an upper bound on the stick number of Montesinos knots and
links. If each rational tangle in the diagram has five or more index of the related
Conway notation, then s(K) < ¢(K) + 3. Furthermore, if K is alternating, then we
can additionally reduce the upper bound by 2. In this talk, we introduce the upper
bounds on stick number of knots and links and proof.

Seungsang Oh

Korea University
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Alexander Stoimenow

KAIST
Knot polynomial computation and application to braid index

This is a continuation of my talks on computational knot theory. I'll review history of
some knot polynomial calculation programs, and my effort to use them in compiling
a braid index table, along with some implementation problems arising. Notes and
links to previous talks are at the bottom of http://www.stoimenov.net/stoimeno/
homepage/talks/.

Hyungkee Yoo

ETRI
Comparison of ascending number and genus of knots

In 2010, Ozawa defined an ascending number a(K) of knot K which is the minimal
number of different crossings between any knot diagram of K and the corresponding
descending diagram. In this talk, we compare the ascending number a(K’) and the
genus ¢g(K). Furthermore, we calculate the upper bound of ascending number of
genus one two bridge knots.


http://www.stoimenov.net/stoimeno/homepage/talks/
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