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Parafermion vertex operator algebras
FiE RS

Coset construction and orbifold construction are two important ways to construct
new vertex operator (super)algebras from given ones. Parafermion vertex operator
algebra is a special kind of coset construction related to the affine vertex operator
(super)algebra. In this talk, I will present some recent progresses on affine vertex
operator superalgebras and parafermion vertex operator algebras. In particular, the
automorphism groups of parafermion vertex operator algebras are determined and

the orbifolds of affine vertex operator superalgebras are studied.

An introduction to noncommutative graded isolated singularities
A[GEAL CRUMITTE R )

Let A be a Noetherian graded algebra. Let gr(A) be the category of finitely
generated right graded A-modules, and let tors(A) be the subcategory of gr(A4)



consisting of finite dimensional modules. If the quotient category qgr(4):=
gr(A)/tors(A) has finite global dimension, then A is called a noncommutative graded
isolated singularity. In this talk, I will report some progress on noncommutative
graded 1isolated singularities, such as Cohen-Macaulay representations,
noncommutative resolutions, Knorrer periodicity property of noncommutative

quadrics.
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Decoding of algebraic codes and related problems
sk CEHIE RS

In this talk, we will give a brief introduction to the fundamental problem of coding

theory, the decoding problem, deep hole problem and some applications.

Some systems of quaternion matrix equations with applications
(=R G Ty =29

In this talk, we will consider some matrix equations over the real quaternion algebra.
We give some necessary and sufficient solvability conditions for some systems of
Sylvester-type quaternion matrix equations in terms of ranks, generalized inverses of
matrices and block matrices. We also derive the general solutions to these systems
when they are solvable. Moreover, we give some algorithms and numerical examples.

We conclude with applications in image processing.



Modularity for W-algebras and affine Springer fibers

L (GRERED

We will explain a bijection between admissible representations of affine Kac-Moody
algebras and fixed points in affine Springer fibers. We will also explain how to match
the modular group action on the characters with the one defined by Cherednik in
terms of double affine Hecke algebras, and extensions of these relations to
representations of W-algebras. This is based on joint work with Dan Xie and Wenbin

Yan.

Abelian model structures on functor categories

ZERPE GHI R TR

A central idea of sheaf theory is to amalgamate a family of locally compatible data
indexed by objects of an index category to obtain a global datum. In this talk we apply
this idea to describe a method to construct various abelian model structures on the
representation categories of diagrams of abelian model categories indexed by small
categories satisfying certain combinatorial properties. As byproducts, we obtain
characterizations of special homological objects in representation categories. This

work 1s joint with Di, Liang, and Yu.

On the ordering of the Markov numbers and the uniqueness
conjecture

T (PR

A Markov triple is a solution of the Markov equation x2 + y?% + z2 = 3xyz, a Markov
number is an element in a Markov triple. It was conjectured by Frobenius in 1913 that
different Markov triples have different maximal Markov numbers. In order to
investigate this conjecture, we use cluster theory to study the ordering of the Markov

numbers. The quantum version will be also considered.



The dg approaches to singularity categories

BRAME (P E R EEER RS2

The singularity categories naturally lift to the dg singularity categories. The latter
contain more information, and are very hard to understand. We will explain two more
accessible dg enhancements for singularity categories, namely the Vogel dg categories

and singular Yoneda dg categories.

Jordan decomposition and Alperin weight conjecture

HERE (MTRHECRE)

The Alperin weight conjecture was announced by J. Alperin in 1986 and constitutes
one of the main problems in the modular representation theory. About ten years ago,
it was reduced to the verification of certain statements for simple groups by the work
of Navarro, Tiep and Spaeth. In this talk we will discuss current approaches and

recent progress in the inductive investigation of the Alperin weight conjecture.

Centralizer matrix algebras

skEm (AERTREE)

In this talk, we discuss the structure of centralizer matrix algebras over a field. We
prove that the full matrix algebras are always Frobenius extensions of principal
centralizer matrix algebras, and the latter are always Frobenius-finite, 1-Auslander-
Gorenstein and gendo-symmetric. As an application, we show that the Auslander-
Reiten conjecture on stable equivalences holds true for principal centralizer matrix
algebras over an algebraically closed field. This is based on a joint work with

Professor Changchang Xi.

From Alperin’s weight conjecture to Rouquier’s conjecture

Fizdy (R i kaE)

Alperin ° s weight conjecture is one of the most important conjectures in

representation theory of finite groups. It says that the number of the isomorphism



classes of simple modules of a block algebra of a finite group over an algebraically
closed field of characteristic p > 0 can be locally computed. Rouquier’ s conjecture is
an algebraic interpretation of a special case of Alperin’s weight conjecture and it
generalizes the distinguished Broué’ s abelian defect group conjecture. In this talk, we

give an overview of the study of Rouquier’ s conjecture.

Homological conjectures under stable functors

L N EI VIR EPNE D)

The stable functor of a derived equivalence was introduced by Hu and Xi in 2010. Later,
Hu and Pan gave a general definition of stable functors of non-negative functors
between derived categories which may not be derived equivalences, and proved that
the stable functor of a derived equivalence always induce a triangle equivalences
between the stable categories of Gorenstein projective modules. In this talk, we shall
discuss the behavior of several homological conjectures under derived equivalences or

singular equivalences induced by stable functors.

Some development on dominant dimension and Schur-Weyl duality

JiH) ChEREEED

The celebrated Schur-Weyl duality has established a paradigm in representation
theory that relates an algebra A to its centraliser subalgebra ede via Schur functors.
The cases where the algebras A has dominant dimension at least two, say for Schur
algebras S(n,r) with n > r, have been well studied. On the other hand, there are also
many cases where A have dominant dimension zero, say for most Schur algebras
S(n,r) with n < r. In this talk, I make a survey on approaches to these algebras via
relaltive dominant dimension by Jun Hu, Zhankui Xiao, Tiago and Erdmann and via

double dual functor by Jun Hu and myself.
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