
The 5th KOOK-TAPU Joint Seminar
on Knot Theory and Related Topics

Osaka City University
July 22 – 26, 2013

ABSTRACTS

July 22 Monday

9:30–9:40 Opening

9:40–10:20 Sang Youl Lee (Pusan National University)
On the Alexander polynomial for a family of alternating knots

The Alexander polynomial is one of the most fundamental invariants for knots and links in 3-space.
Topological understanding of the Alexander polynomial has led a long time ago to the insight what
polynomials occur as Alexander polynomial of an arbitrary knot. But, the question to characterize the
Alexander polynomials of alternating knots turns out to be far more difficult, even though alternating
knots are much better understood. In 1962. R. H. Fox conjectured that the Alexander polynomial of
a non-split alternating link is trapezoidal. Based on computer experiment, J. Hoste made the following
conjecture about 10 years ago: If z is a complex root of the Alexander polynomial of an alternating
knot, then Re z > −1. In this talk, I’d like to introduce some recent results toward Fox and Hoste’s
conjectures. This is a joint work with H. J. Jang.

10:30–11:00 Hiromasa Moriuchi (OCAMI, Osaka City University)
A table of coherent band-Gordian distances between links

A coherent band surgery is a local move on an oriented link, which is equivalent to a smoothing a
crossing. The coherent band-Gordian distance between two links is the least number of coherent band
surgeries needed to transform one into the other. We introduce some criteria for two links which are
related by a coherent band surgery. Then we give a table of coherent band-Gordian distances between
two links with up to seven crossings. This is a joint work with Taizo Kanenobu.

11:20–12:00 Yo’av Rieck (University of Arkansas, USA)
The link volume of 3-manifolds (joint work with Yasushi Yamashita)

We will begin by stating and proving a theorem of Alexander: every 3-manifold branch covers S3.
After explaining the relevant term, we will define an invariant of 3-manifold that measures how effectively
a 3-manifold can be shown as a branched cover of S3 and describe the basic properties of this invariant.
Finally, we will describe a new result that allows us to compare the link volume to hyperbolic volume.

12:10–12:50 Jair Remigio Juárez (Juarez Autonomous University of Tabasco, Mexico)
Coverings of 3-manifolds

Let M be a 3-manifold and ϕ : M̃ → M a covering of M. A natural problem is the following: if M
has a certain property X, does M̃ have the same property X? If the property X change upstairs, can
we describe this change in terms of X and the covering ϕ? We will explore this questions along the talk
in the case of some specific properties (Irreducibility, Heegaard genus, etc).



July 23 Tuesday

9:20–10:00 Hirotaka Akiyoshi (Osaka City University)
A concrete construction of cone hyperbolic structure II

The holonomy representation for a cone hyperbolic structure on the torus with a single cone point is
a PSL(2, R)-representation of a free group of rank two such that the image of the commutator of the
generators is elliptic. It is shown by Goldman that such a representations is realizable as the holonomy
representation for a cone hyperbolic structure, except for the representations whose images are relatively
compact. It is also shown by Tan-Wong-Zhang that such a representation satisfies the “BQ-condition”.
In this talk, we introduce a geometric parametrization for such representations, and then introduce a
method for finding a “canonical” generator system for such a representation. As an application, we
introduce a variation of Jorgensen’s theory for cone hyperbolic structures on the torus with a single cone
point. This is a continuation of the talk given by the speaker in “The 4th TAPU-KOOK Joint Seminar
on Knot Theory and Related Topics”.

10:10–10:50 Yeonhee Jang (Nara Women’s University)
Heegaard splittings of Hempel distance n (joint work with Ayako Ido and Tsuyoshi Kobayashi)

Hempel introduced the concept of distance of Heegaard splitting by using curve complex, and showed
that there exist Heegaard splittings of closed orientable 3-manifolds with distance > n for any integer
n. In this talk, we construct pairs of curves with distance exactly n for any non-negative integer n, and
use them to show that there exist Heegaard splittings of 3-manifolds with distance exactly n.

11:10–11:50 In Dae Jong (Kinki University)
On zeros of the Alexander polynomial of an alternating knot

We study zeros of the Alexander polynomial of an alternating knot. In particular, we focus on
alternating knots of genus two. We show that the real parts of zeros of the Alexander polynomials of
them is bounded, and the upper bound is realized by a 2-bridge fibered knot.

12:00–12:40 Dongseok Kim (Kyonggi University)
A classification of transitive links and periodic links

Symmetry is one of the oldest and richest subjects not only in mathematics but also in many different
disciplines including engineering, designs, network models. Even though each discipline has different
prospectives of symmetry, a common interest is to realize the highest symmetry possible.

In geometry and topology, symmetry plays a key role in modern research. In the present article, we
will study the links of the highest symmetry :“transitive links”. Using several theorems about transitive
graphs, we completely classify the transitive links. Using this classification theorem, we also list all
possible periodic links and a few more theorems related with classification theorem.



July 24 Wednesday

9:20–10:00 Yongju Bae (Kyungpook National University)
Classifying quandles on a set as G-families of quandles

Let (Q, ∗0) denote the trivial quandle on a set Q. Let (Q, ∗) be any non-trivial quandle with the
inverse operation ∗. Define

a ∗n b =

 (((a ∗ b) ∗ b) · · · ∗ b), n ≥ 1;
a = a ∗0 b, n = 0;
(((a∗b)∗b) · · · ∗b), n ≤ 1.

Then (Q, ∗n) is also a quandle. Let G denote the group generated by ∗. Indeed,

G ' {∗0 = ∗0, ∗±1, ∗±2, · · · }

Then (Q, {∗n}n∈Z) is a Z-family of quandles. Furthermore, if ∗n = ∗0 for some n, (Q, {∗i}i∈Zn)is a Zn-
family of quandles. In this talk, we will try to classify quandles on a given set as G-families of quandles,
where G is a cyclic group.

10:10–10:50 Kanako Oshiro (Sophia University)
Linear Alexander quandle colorings and finite-fold branched covers of S3 branched over knots

The Fox-colorings of a knot are interpreted as the group representations from the fundamental groups
of the 2-fold branched cover of S3 branched over the knot to Zp. The interpretation is extended for
linear Alxander quandle colorings by using some condition.

11:10–11:50 Ayumu Inoue (Aichi University of Education)
Quasi-trivial quandles and their homology for link-homotopy

Link-homotopy gives rise to an equivalence relation on links which is weaker than ambient isotopy.
Quandle cocycle invariants are not invariant under link-homotopy in general. However, if we choose a
quasi-trivial quandle and its 2-cocycle satisfying a certain condition then the quandle cocycle invariant
still be invariant under link-homotopy. It means that we have a lot of numerical link-homotopy invariants,
which might enable us to enumerate link-homotopy classes.

12:00–12:40 Tetsuya Ito (RIMS, Kyoto University)
Torsions in a homology of braid groups and embedding obstructions

We observe that (2-)torsions in a homology of braid groups can be understood as the classical obstruc-
tion of embeddings, known as van-Kampen obstruction. In particular, we give a short proof of planarity
criterion of graphs or CW complexes which avoids computations of homology groups and discrete Morse
Theory.



July 25 Thursday

9:20–10:00 Myoungsoo Seo (Kyungpook National University)
Periodic virtual knots and the Alexander polynomial of virtual links

In 2001, Silver and Williams gave the Alexander polynomial derived from an extended Alexander
group of a virtual link diagram. In this talk, we will introduce the Alexander polynomial of virtual links
and discuss some properties of the Alexander polynomial of periodic virtual knots. As an application,
we improve the table of possible periods for virtual knots with classical crossings less than or equal to
4. This is a joint work with Joonoh Kim and Sang Youl Lee.

10:10–10:50 Takefumi Nosaka (Kyushu University)
Cocycle invariants of Lefschetz fibrations over the 2-sphere

We introduce cocycle invariants of Lefschetz fibrations over the 2-sphere, which are constructed from
any representation, V , of the mapping class group Mg and any Mg-invariants bilinear forms on the
V . Since our invariant is of the form of a bilinear form, in some cases we can compute it by the help
of computers. The speaker will present some computations of the invariants obtained from the U(1)-,
SU(2)-quantum representations of Mg.

11:10–11:50 Ikuo Tayama (OCAMI, Osaka City University)
Tabulation of 3-manifolds of lengths up to 10

This is a joint work with A. Kawauchi and B. Burton. A well-order was introduced on the set of links
by A. Kawauchi. This well-order also naturally induces a well-order on the set of prime link groups and
eventually induces a well order on the set of closed connected orientable 3-manifolds. With respect to
this order, we enumerated the prime links and the prime link groups of lengths up to 10. In this talk,
we show a list of the enumeration of 3-manifolds of lengths up to 10.

12:00–12:40 Chad Musick (Nagoya University)
How to Draw Generalized Links

Knots and links come in many varieties, including classical, virtual, and welded. By carefully con-
structing a system of representation and moves for these types, the different crossing types can be
reconciled to arrive at a well-defined set of allowable moves between different non-classical crossings.
For example, we can talk about how a hierarchy of flat crossings will interact with virtual and welded
crossings simultaneously.



July 26 Friday

9:20–10:00 Taizo Kanenobu (Osaka City University)
Gordian distances of knots

The Gordian distance between two knots is the least number of the crossing changes needed to trans-
form one into the other. We review known methods to decide this number, and also introduce some
method using the Jones, Q, or HOMFLYPT polynomials.

10:10–10:40 Shin’ya Okazaki (OCAMI, Osaka City University)
Bridge genus and braid genus of lens space

The bridge genus and the braid genus are invariants of a closed connected orientable 3-manifold M
which are introduced by A. Kawauchi. The bridge genus gbridge(M) (resp. the braid genus gbraid(M))
of M is the minimal number of bridge(L) (resp. braid(L)) for any L such that M is obtained by the
0-surgery of S3 along a link L. In this talk, we calculate the bridge genus and braid genus for some lens
spaces.

11:00–11:40 Young Ho Im (Pusan National University)
A parity and a multi-variable polynomial invariant for virtual links

We introduce a parity of classical crossings of virtual link diagrams which extends the Gaussian parity
of virtual knot diagrams and the odd writhe of virtual links that extends that of virtual knots introduced
by Kauffman. Also, we introduce a multi-variable polynomial invariant for virtual links by using the
parity of classical crossings, which refines the index polynomial introduced in. As consequences, we give
some properties of our invariant, and raise some examples.


