gboboboobooogn 2012

goboooogd

OO0 000000000 Ob0Ooooooooo
HQFT and Khovanov homology for link diagrams on surfaces

Two link diagrams on compact surfaces are strongly equivalent if they are related
by Reidemeister moves and orientation preserving homeomorphisms on surfaces.
They are stable equivalent if they are related by Reidemeister moves, orientation
preserving homeomorphisms and adding or removing handles. Turaev and Turner
constructed a link homology for each stable equivalent class by applying an unori-
ented TQFT to a geometric complex. In this talk, we construct a link homology for
each strongly equivalent class by using an unoriented HQFT which is an extension
of a TQFT.
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Minimum step number of knots confined to tubes in the simple cubic lattice

Determining the minimum length required to form a closed polygon representing
a particular kind of knot is a challenging mathematical problem. This problem is
motivated by the fact that knots exist in abundance in places such as long polymer
chains and circular DNA. Diao showed the minimum step number of the trefoil
knot in the simple cubic lattice is 24. This result is generalized theoretically and
numerically, especially with volume confinement. In 1-slab, i.e. the region between
two planes with distance 1, the minimum step number of the trefoil is 26. In this
talk, consider lattice knots in tube regions in the simple cubic lattice and show the
minimum step number of the trefoil knot in 1% 2-tube is 36. This is a joint work
with Kai Ishihara, Rob Scharein, Yuanan Diao, Javier Arsuaga, Mariel Vazquez,
and Koya Shimokawa.



00 0000000 ODooooooog
The quotient knots of a strongly invertible knot

For a knot K with an inverting involution h, we have a pair of knots K} and
K obtained by taking the union of the quotient and a part of the axis. We first
show that the product of the determinants of K} and K is equal to that of K.
If K is a 2-bridge knot, exactly one of K" and K is non-trivial under a certain
involution, which is called a relative of K. We also study a sequence of 2-bridge
knots K = Ky, K1, - -+, such that K, is a relative of K.
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State numbers for plane curves and knots

We introduce the notion of state numbers for plane curves. A state of a plane curve
C'is a collection of simple closed curves obtained from C' by splicing all double points
on C'. Then n-state number of C'is defined as the number of states of C' consisting
of n simple closed curves. In this talk we will discuss several properties of state
numbers for plane curves. We also consider state numbers for knot diagrams and
define the “minimal state number” for a knot. We will also discuss them.
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On the Neuwirth conjecture for knots

Neuwirth asked if any non-trivial knot in the 3-sphere can be embedded in a closed
surface so that the complement of the surface is a connected essential surface for the
knot complement. In this paper, we examine some variations on this question and
prove it for all knots up to 11 crossings except for two examples. We also establish
the conjecture for all Montesinos knots and for all generalized arborescently alter-
nating knots. For knot exteriors containing closed incompressible surfaces satisfying
a simple homological condition, we establish that the knots satisfy the Neuwirth
conjecture. If there is a proper degree one map from knot K to knot K’ and K’
satisfies the Neuwirth conjecture then we prove the same is true for knot K. Al-
gorithms are given to decide if a knot satisfies the various versions of the Neuwirth
conjecture and also the related conjectures about whether all non-trivial knots have
essential surfaces at integer boundary slopes.

(This is a joint work with J. Hyam Rubinstein.)
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Divide knot presentations of sporadic knots of Berge’s lens space surgery
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On the state-sum invariants of 3-manifolds constructed from the Eg and Eg linear

skeins

In this talk we give elementary and self-contained constructions of the state-sum
invariants of 3-manifolds derived from 6j-symbols of the Fg and Ey subfactors. We
give such constructions by introducing the Fg and FEg linear skeins, motivated by
the Fg and Eg planar algebras.
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Knots with braid index 3 and their HOMFLY polynomials

We are concerned here with the HOMFLY polynomials of knots and links, and
consider the question whether for links with v-span 4 the Jones polynomial deter-
mines the HOMFLY polynomial. For 3-braid links, Emmes announces that the
Jones polynomial is equivalent to the HOMFLY polynomial. In this talk, we report
some research results for knots.
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Signature theorem for an o -cyclic covering of a non-compact even-dimensional

manifold

A signature theorem for an o -cyclic covering of a compact even-dimensional man-
ifold is given in the speaker’s earlier paper: On the signature invariants of infinite
cyclic coverings of even dimensional manifolds, Advanced Studies in Pure Math.
9(1986), 177-188 (Cf. http://www.sci.osaka-cu.ac.jp/ kawauchi/index.html). In this

talk, we show a non-compact version of the signature theorem.
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Knots with arbitrary high distance bridge decompositions
000 D00 0DOO00O00D0O0o00ooooooo

We show that, for any given closed orientable 3-manifold M, any non-negative
integers g, b except for (g,b) = (0,1),(0,2), and any positive integer n, there exists
a knot K in M which admits a (g, b)-bridge splitting of distance greater than n.
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The pallet graph of a Fox coloring

We introduce the notation of a graph associated with a Fox p- coloring of a knot,
and we show that any non-trivial p-coloring requires at least |log,p| + 2 colors.
This lower bound is best possible in the sense that there is a p-colorable virtual
knot which attains the bound.
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Site-specific Gordian distances of spatial graphs

We discuss the minimal number of crossing changes between two spatial embed-
dings of a graph where each crossing change is performed between two specified
edges. Using covering space arguments, we give a new proof of Przytycki-Sikora
theorem on puzzle rings. We also determine components-specific unlinking numbers

of Milnor type links.



