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@ H: Representation varieties and character varieties of links

fili ¥ : Given a linear group G and a link L in §*. Let w(L) be the fun-
damental group of the complement of L. The G-representation variety of
L is Rp(L) = hom(w(L), ), and the G-character variety is the Xn(L) =
{xp: p € R(L) is semi-simple }, where y, : (L) — C is the function send-
ing x to tr(p(x)). I will talk about representation- and character varieties of
links, mainly focusing on their computations. In the final part, I will present
a new result, that is, the SL{3, C)-character variety of the Whitehead link.
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M H: Legendrian duality and its applications

i 22 . We first introduce a basic Legendrian duality among pseudo spheres in
semi-Euclidean space. As its applications, I will investigate caustics of the fronts in
2-dimensional hyperbolic space and singularities of Gauss maps of the degenerate
surfaces in 4-dimensional Anti de Sitter space.
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BRAl: ANTT g [ T e B 250 DA K. Dehn twist TRER0A BRI AE itk

Title: The torsion generating set of the mapping class groups and Dehn twist
subgroups of non-orientable surfaces

% BN, TN g MARER M, FANEHZ g =71114...1, N, Rk

USRI 3 AR TR NG 2 g=91317... 15, N, (BRSEREEH) Dehn
twist THEAIH 3 A RFr o ERm A K.
Let NV, be the non-orientable surface with genus g, MCG(1V,) the map-

ping class group of N,, T(N,) the index 2 subgroup generated by all Dehn
twists of MCG(N,). We prove that (1) If g = 4k + 3(k > 1), MCG(Ny)
can be generated by three elements of finite order; (2) If g = 4k + 1(k > 2),

T(Ny) can be generated by three elements of finite order.
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@ H: On the multi-degree of coverings on Lie groups

fii 2 . For a Lie group G with center Z(G) consider the covering map
¢:G—PG:=G/Z(G). The induced map c" {* }:H*{* }(PG)—H"{* }(G) on the
integral cohomologies gives rise to a sequence D(G;PG) of integers, called the
multi-degree of the covering c. We determine the sequence D(G;PG) for all
I-connected simple Lie groups with non-trivial centers.
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@ H: The rigidity on the second fundamental form of projective manifolds

i 22 : We review some known gap phenomena related to the second fundamental
form of the minimal submanfolds and complex submanifolds in the unit spheres and
complex projective spaces respectively, and then present our recent progress on them.

FRA (EEREKRZE)

@ H : Smoothly non-isotopic Lagrangian disk fillings of Legendrian knots

$# %L : In this talk, we construct families of distinct Lagrangian ribbon disks in the
standard symplectic 4-ball which have the same boundary Legendrian knots, and are
not smoothly isotopic or have non-homeomorphic exteriors. This is joint work with
Motoo Tange.
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@ H: On orbit braids

i 2. Let M be a connected topological manifold of dimension at least 2 with an
effective action of a finite group G. Associating with the orbit configuration space
F_G(M, n), n > 2 of the G-manifold M, we try to upbuild the theoretical framework of
orbit braids in M x I where the action of G on I is trivial, which contains the following
contents: we introduce the orbit braid group B n"{orb}(M, G), and show that it is
isomorphic to a group with an additional endowed operation (called the extended
fundamental group), formed by the homotopy classes of some paths (not necessarily
closed paths) in F_G(M, n), which is an essential extension for fundamental groups.
The orbit braid group B n"{orb}(M, G) is large enough to contain the fundamental
group of F_ G(M, n) and other various braid groups as its subgroups. Around the
central position of B n"*{orb}(M, G), we obtain five short exact sequences weaved in
a commutative diagram. We also analyze the essential relations among various braid
groups associated to those configuration spaces F G(M, n), F(M, n), and F(M/G, n).
We finally consider how to give the presentations of orbit braid groups in terms of
orbit braids as generators. We carry out our work by choosing M = C = R 2 with
typical actions of Z p and (Z 2)2. We obtain the presentations of the corresponding
orbit braid groups, from which we see that the generalized braid group Br(Dn)
(introduced by Brieskorn) actually agrees with the orbit braid group
B n*{orb}(C \{0}, Z 2) and Br(Dn) is a subgroup of the orbit braid group
B n*{orb}(C , Z 2). This talk is based upon a joint work with Hao Li and Fengling
Li.

DHBEBEKRF)

@ H : Compact 4-dimensional hyperbolic Coxeter polytopes with eight facets

i 2. We give the classification of all the compact 4-dimensional hyperbolic
Coxeter polytopes with eight facets, the proof uses geometrical, combinatorial, and
computational techniques. This is a joint work with Fangting Zheng.
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@ H: Heegaard splitting, a survey.
W% TBA
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@ H: On signed Euler Characteristic

i 2 : In this talk, we discuss the Chern-Hopf conjecture. Let M be a closed
symplectic manifold of dimension 2n with non-ellipticity. We can de ne an almost
Kahler structure on M by using the given symplectic form. Using Darboux coordinate
charts, we deform the given almost Kahler structure to obtain a homotopy equivalent
Lipschitz Kahler structure on the universal covering of M. Analogous to Teleman's
L2-Hodge decomposition on PL manifolds or Lipschitz Riemannian manifolds, we
give a L2-Hodge decomposition theorem on the universal covering of M w.r.t. the
measurable Kahler metric. Using an argument of Gromov, we give a vanishing
theorem for L2 harmonic p-forms, p 6= n (resp. a non-vanishing theorem for L2
harmonic n-forms) on the universal covering of M which is d(sublinear) (resp.
d(bounded)), then its signed Euler characteristic satisfies ( 1)n(M) + 0 (resp. (
I)n(M) > 0). As an application, we show that the Chern-Hopf conjecture holds true in
closed even dimensional Riemannian manifolds with nonpositive curvature (resp.
strictly negative curvature), it gives a positive answer to a Yau's problem due to S. S.
Chern and H. Hopf.

EXRE (JERKRE)
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@ H: Some remarks on extending periodical maps on surfaces

REH GRHAE
BH : GL_d(\Z)H i — S 5y ] @i
1B A2 — 2 LT T RS T— IR GL_d(\2) I 3% 1 .
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@ H: Martin boundary of random walks on groups

2 BAPR A g BB E A BE AT 18, O 2T R 1k i R AR 1Y
Possion i1 7+ A1 Martin 32 5 B € [ R0 AT G0, ARDRESUHR A B 2 %0
Mg, PASOEAEREAT B W 4 7o 22 BRE R — SEAH SR AR/ 4
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@ H: Rigidity of matrix group actions on CAT(0) spaces with possible parabolic
isometries



i . It is well-known that SLn(Qp) acts without fixed points on an (n-1)-
dimensional CAT(0) space (the affine building). We prove that n-1 is the smallest
dimension of CAT(0) spaces on which matrix groups act without fixed points.
Explicitly, let R be an associative ring with identity and E n(R) the extended
elementary subgroup. Any isometric action of E n(R) on a complete CAT(0) space
X"d of dimension d < n-1 has a fixed point. Similar results are discussed for
automorphism groups of free groups.
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@ H: Comparison of minimal equal lengths in a once punctured torus running over
its relative Teichmuller space

fi#:  We consider the problem of minimizing the equal length of a pair of simple
closed geodesics of given topological type in a once punctured hyperbolic torus with
fixed geometric boundary data as the torus runs over its relative Teichmuller space.
For specific pairs with symmetry, we are able to determine the minimizing torus and
hence the minimal length. It is natural to compare the minimal lengths for
inequivalent pair of the same intersection number. As computer experiments show,
there is a conjecture that the specific pair of slopes (1/0, 1/n) has its minimal length
smaller than any other pair of slopes (1/0, m/n), regardless of the geometric boundary
data. In joint work with Da Lei, we obtain a stronger result as the geometric boundary
of the torus is a conic point and the cone angle is approaching $2\pi$.

BEE (EHITERZE)

M H: Geometric intersections numbers of loops on surfaces

i #: Given two loops on a compact surfaces $F$, it is natural to ask: what is their
minimal intersection number during homotopy classes? This number is usually said
to be the geometric intersection number. In this talk, we shall explain a way to
determine the geometric intersection and self-intersection numbers of loops on
surfaces. Our integration are Nielsen fixed point theory and Gr\"{o}bner-Shirsov
basis. We illustrate an application: An algorithm to compute the distance of loops in
curve complex. This talk includes a joint work with Gu Ying.

AFHTE (KRERBKKE

@ H: Mapping class group of a Heegaard splitting

% . We will introduce some recent results on mapping class group of a Heegaard
splitting.
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