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Block theory and fusion systems
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We apply the fusion system theory to study and roughly determine the finite
Group G such that Aut(G) acts with at most two orbits on the set of defect
groups of all p-blocks of G.

Derived equivalences and cohomological
approximations
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In this talk, we shall present a general method to construct derived equivalences
from triangles with cohomological properties in triangulated categories. This
method is applicable to the module categories of rings, Frobenius categories
and Calabi-Yau categories.

This is a joint work with W. Hu and S. Koenig.



Matrix bi-module problems
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In the present talk, we will introduce the notion of bi-module problems and the
dual notion of bi-co-module problems. In particular, we introduce the matrix
bi-module problems, which are closely related to the representation theory of

finite-dimensional algebras.
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Transfer of Gorenstein dimensions of unbounded
complexes along ring homomorphisms
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Let R — S be a ring homomorphism. We consider the relationships of the
Gorenstein dimensions of an R-complex X (possibly unbounded) with those of
the S-complexes RHompg(S, X) and S ®% X. More generally the Gorenstein
injective dimension of RHompg(U, X)) is considered where U is an S-complex
with finite projective dimension. As an application it is shown that if R is a

local noetherian ring then a complex X of R-modules has finite Gorenstein



projective dimension if and only if it has finite Gorenstein flat dimension if
and only if R ®@% X belongs to the Auslander category .Z(fi) This gives a
resolution-free characterizations of complexes for which their Gorenstein pro-

jective dimensions are finite.

On stability of Gorenstein categories
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We show that an iteration of the procedure used to define the Gorenstein pro-
jective modules over a ring R yields exactly the Gorenstein projective modules.
Specifically, given an exact sequence of Gorenstein projective left R-modules
G= -G =G — G = G'— .- such that the complex Homg (G, H)
is exact for each projective left R-module H, the module Im(Gy, — G°) is
Gorenstein projective. We also get similar results for Gorenstein flat left R-
modules when R is a right coherent ring. As applications, we obtain the
corresponding results for Gorenstein complexes.

This talk is a report on joint work with Aimin Xu.

Localization, subnormal structure of
classical groups
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Let (R, A) be a commutative form ring, and let (J, A) be a form ideal
of (R, A). Using principal localization and maximal localization staggered
and some new results on localization-completion method in the past twenty
years, we obtain a complete description of all subgroups of the generalized uni-

tary group Us,(R, A) which are normalized by relative elementary subgroup
EU,,(J, A) for all n > 4.
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Characterization for a non-planar quiver to be
a cluster quiver from an oriented surface
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The aim of this talk is to give an analogue of Kuratowski’s theorem for cluster
quivers from triangulations of oriented surfaces, which gives the characteriza-
tion for a non-planar quiver to be a cluster quiver from an oriented surface.
Using it, one can distinguish when anon-planar cluster quiver is of finite mu-
tation type, etc.

This is a joint work with Jichun Liu and Yichao Yang.



Integrable representations of extended
affine Lie algebras
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Extended affine Lie algebras are a class of important Lie algebras, which in-
cludes the finite dimensional simple Lie algebras and affine Kac-Moody alge-
bras as special examples. In this talk we are going to deal with the realizations
and classifications of integrable irreducible representations for certain extended

affine Lie algebras.

Finite dimensional irreducible modules
for affine BMW algebras
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In this talk, I will explain how to classify the finite dimensional irreducible
modules of affine BMW algebra over an algebraically closed field in character-

istic zero in generic case.
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