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In 2007 and 2008, there has been a series of workshops on Matrices and Operators held at
Hong Kong. These workshops brought active researchers on matrix analysis, operator theory
and operator algebras together to exchange their results, experiences and ideas. These
stimulate collaborations and advances of various topics in matrix and operator theory. To facilitate
the participation of researchers, especially the younger ones, from different regions, future
workshops will be held at different locations. The 2009 workshop will take place in the National
Sun Yat-Sen University in Taiwan. All researchers interested in matrices and operators are
welcome to participate.
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2009.7.3 (E# £ Friday)
9:00-9:25  #HEF| A
9:25-9:30 mHF K (chair: Htrx)
9:30-10:00 %% : Mau-Hsiang Shih #: %4 (Taiwan) (chair: %% %)
Labelling neural matrix and collective dynamics;
10:00-10:30 %% : Jinchuan Hou # %)l (China) (chair: %% %)
Characterizations of derivations on prime rings: additive maps

derivable at an Iidempotent;
10:30-10:45 4k & ;
10:45-11:15 /®3#2# : Tin Yau Tam =¥ X4 (USA) (chair: #k4kzk)
General ized numerical ranges and multiplicities;
11:15-11:45 %344 : Bit-Shuu Tam ##15 (Taiwan) (chair: #R&k3k)
MNaximizing spectral radius of signless Laplacian matrix;
11:45-12:15 ®# % : Chao-Liang Shen #Bg sz (Taiwan) (chair: #k&k3k)
Nonselfadjoint operators, invariant subspaces, and inverse Sturm-

Liouville problems;
12:15-12:30 M %2R Group photograph (€3 at the venue)
12:30-14:00 F#£
14:00-14:30 %% : Kong Chan pk4M (Hong Kong) (chair: &3z7)
Numerical range diameter preserving maps on C¥-algebras
14:30-15:00 /&34 #* : Ying-Fen Lin #3232 (Taiwan) (chair: #3¥z7x)
Completely bounded disjointness preserving operators on the

Fourier algebras
15:00-15:30 &% : Mu-Ming Wong F 4% K (Taiwan) (chair: ®3z7x)
Some problems In the classification of algebraic elements in a

C¥-algebra
15:30-15:45 4k &
15:45-16:15 ®## : Chang-Pao Chen PFr#zi (Taiwan) (chair: #&E)
Lower bounds of copson type for lower triangular matrices;
16:15-16:45 % : Denny H. Leung £ #Z# (Singapore) (chair: #REE)
Khintchine's inequality for Walsh functions
16:45-17:00 4k &
17:00-17:30 ®# % : Chin-Cheng Lin #k4kik (Taiwan) (chair: #&E)
A fundamental principle for the boundedness of operators on

weighted Hardy spaces
17:30-18:00 3% : Hwva-Long Gau =3[ (Taiwan) (chair: #&E)
Higher-rank numerical ranges and wunitary dilations: the

infinite-dimensional case.
19:00- i % Banquet (7£ E4rJ& Kingship Hotel)
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#w#kE Pei-Yuan Wu %37 (Taiwan) (chair: F&E %)

Numerical ranges of radial Toeplitz operators on Bergman space.
B ' Guang-gui DING k4 (China) (chair: &&Ek)

On isometric extension problem between two unit spheres;
E# %  Yiu Tung Poon #%#E & (USA) (chair: ZFE k)

Quantum error correction and generalized numerical ranges;
&

##k % Jor-Ting Chan PR4EsE (Hong Kong) (chair: #gi%4p)

Separating maps of the Bochner space L'(w«, H).

% - Wai-Shun Cheung 3&k4¥12 (Hong Kong) (chair: #gE%)
Inclusion Relation among generalized numerical ranges

&

k% - Sen-Hua Lan # #& % (China) (chair: =& k4:)

Fractional Integral operators on weighted anisotropic Hp and Lp

spaces

W H LRI (China) (chair: &h4)

Generalization of Hausdorff Dimension of Fractal Sets

A

wakH  Chi-Wai Leung 3 -F & (Hong Kong) (chair: BRAk )
Orthogonality Relations on Domains in Compact Symmetric Spaces.
Ek# - Chi-Kueng Ng % %9& (China) (chair: BRAERE)

Partially defined matrix orderings on subspaces of L(H);
% Raymond Nung-Sing Sze #aft % (USA) (chair: FRAEEE)

The Kemeny constant for finite homogeneous ergodic Markov chains.
R 8

B4 Wei-Shih Du A @4t (Taiwan) (chair: 1&& )

From an abstract maximal element principle to optimization

problems, stationary point theorems and common fixed point
theorems

EkH  Hang—Chin Lai #8:£% (Taiwan) (chair: &% ))
Canonical Characterization of Multiplier Operators.

iBih# © Chi-Kwong Li &A% (USA) (chair: &2 ))

Sum of unitary orbits of operators;

Bl %X (chair: FEk)
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Abstracts

Labelling Neural Matrix and Collective Dynamics

Mau-Hsiang Shih # % #
National Normal University, Taiwan
Email: mhshih@math.ntnu.edu.tw

Abstract

The brain is considered to be a complex, self-organizing system; it consists of enormous numbers
of interacting neurons and perpetually weaves its intricate web. Scientists believe that collective
dynamics of the brain is deeply entwined with the neural circuits. But working out how neural
circuits affect collective dynamics has been a great mystery. From the mathematical perspective,
we wish to introduce a novel conception of “labeling neural circuits” and unlock how neural circuits
affect collective dynamics.

Characterizations of derivations on prime rings: additive
maps derivable at an idempotent

Jinchuan Hou &%)l
Taiyuan University of Technology, China

Email: jinchuanhou@yahoo.com.cn

Abstract

A given element Z in a ring A is called an additive full-derivable point of A if every additive map ¢
from A into itself derivable at Z (i.e. §(A)B + Ad(B) = 6(Z) for every A, B € A with AB =Z7) is
a derivation. Let A be a unital prime ring containing a nontrivial idempotent P. It is shown that
if § is derivable at 0 and &(/) belongs to the center of A, then there exists an additive derivation
7 such that 0(A) = 7(A) + §(1)A for all A € A; if, for every A € A, there is some integer n
such that nl — A is invertible, then the idempotent P is an additive full-derivable point of A; if,
in addition, the characteristic of A is not 2, then the unit I is an additive full-derivable point of
A, too. These are applied to some operator algebras such as Banach algebras and von Neumann
algebras. For instance, it is shown that every nonzero idempotent in a factor von Neumann algebra
is a full-derivable point.

Generalized numerical ranges and multiplicities

Tin Yau Tam #X#
Auburn University, USA

Email: tamtiny@auburn.edu

Abstract



We will discuss the classical numerical range of an operator and its variations (including those of
Au-Yeung and Tsing, Brickman, McIntosh, Tam). Embry’s result on the multiplicity of classical
numerical range is reviewed. Then we introduce the notion of multiplicity for the corresponding
numerical range. New results will be discussed.

Maximizing spectral radius of signless Laplacian matrix

Bit-Shuu Tam EfF
Tamkang Unwversity, Taiwan
Email: bsm01@mail.tku.edu.tw

Abstract

For a (simple) graph G, by the signless Laplaican matrix of G we mean the matrix Q(G) = D(G) +
A(G), where A(G), D(G) denote respectively the adjacency matrix and the diagonal matrix of vertex
degrees of G. It is known that connected graphs that maximize the signless Laplacian spectral radius
over all connected graphs with the same number of vertices and edges are (degree) maximal. Let G
be a maximal graph with n vertices and r distinct vertex degrees: 9, > 6,1 > --- > d;. It is proved
that p(Q(G)) < p(Q(H)) for some maximal graph H with n 4 1 (respectively, n) vertices and the
same number of edges as GG if G has precisely two dominating vertices or there exists an integer
i,2 < i < [5] such that §; + 6,413 < n + 1 (respectively, if there exist positive integers 4,/ with
I +2 <i < [5] such that 6; + 0p41—; < & + 0,—; + 1). Maximal graphs that maximize the signless
Laplacian spectral radius over the class of maximal graphs with m edges and not more than m — ¢
vertices, where ¢ is a fixed small nonnegative integer, are completely determined.

Nonselfadjoint operators, invariant subspaces, and inverse
Sturm-Liouville problems

Chao-Liang Shen 5 57
National Tsing-Hua University, Taiwan

Email: shen@math.nthu.edu.tw

Abstract

We apply the theory of characteristic operator functions developed by M. S. Livsic and M. S.
Brodskii for classifying nonselfadjoint operators to investigate the isospectral problem of the po-
tential equation with a scalar-valued potential function, which was originally investigated by G.
Borg by a different approach. For each potential equation we construct a bounded Volterra integral
operator, and compute its characteristic operator function. Suppose two potential equations have
the same spectra subject to two kinds of boundary conditions. Then the corresponding Volterra
integral operators have the same characteristic operator function, and the theory of Liv§ic and
Brodskii implies that these two Volterra operators are unitarily equivalent. By observing the in-
variant subspaces of these Volterra operators, we find the unitary transformation linking these two
Volterra operators is the identity transformation. Consequently we find that the corresponding
potential functions are equal at their common points of continuity. We also apply this result to
prove a characterization theorem for the potential equation to have a constant potential function

4



by comparing the eigenvalues of the Dirichlet boundary value problem and the Neumann boundary
value problem of the potential equation.

Numerical Range Diameter Preserving Maps On
C*—algebras

Kong Chan [ 48
University of Hong Kong, Hong Kong
Email: chankong@edb.gov.hk

Abstract

Let A be a C*-algebra with unit 1. We show that for a linear bijection 7" : A — A such that it
preserves the diameter of the numerical range of each a € A if and only if T'(a) = 7®(a) + A(a)l

for every a € A, where 7 € C and |7| = 1, ® is a C*-isomorphism on A and A is a linear functional
on A such that A(1) +7 #0.

Completely bounded disjointness preserving operators on
the Fourier algebras

Ying-Fen Lin A3 %
National Dong Hwa University, Taiwan

Email: 1inyf@mail.ndhu.edu.tw

Abstract

In this talk, we show that every surjective completely bounded disjointness preserving linear opera-
tor on the Fourier algebras is a weighted completely bounded homomorphism induced by a piecewise
affine map.

Some problems in the classification of algebraic elements in
a C*-algebra

Mu-Ming Wong E 4% K
Christian Chung Yuan University, Taiwan

Email: mmwong@cycu.edu.tw

Abstract

In this talk we want to present some classical problems about the the classifications of algebraic
elements in a C*-algebra. We will introduce the technique of algebraic K Theory in a C*-algebra
and some simple developments in these problems.




Lower bounds of copson type for lower triangular matrices

Chang-Pao Chen B
Hsuan Chuang University, Taiwan

Email: cpchen@wmail.hcu.edu.tw

Abstract

Let A = (an k)nk>0 be a non-negative matrix. Denote by L, ,(A) the supremum of those L satisfying
the following inequality:

00 00 q\ 1/q 00 1/p
(Z <Z amx%ﬂ) ) > L <Z l’kp> (X el,, X >0).

n=0 \k=0

In this talk, I shall give a brief survey on the recent development in the aspect of the values of L, ,(A)
or L, ,(A"), where A is a lower triangular matrix and A’ denotes its transpose. The matrices involved
here include Hausdorff matrices, the weighted mean matrices, and Norlund matrices.

Khintchine’s inequality for Walsh functions

Denny H. Leung £ ##
National University of Singapore, Singapore

Email: matlhh@nus.edu.sg

Abstract

The well known Khintchine’s inequality states that the sequence of Rademacher functions in L?[0, 1]
(1 < p < 00) is equivalent to the unit vector basis of £2. Walsh functions are products of Rademacher
functions. We say that a Walsh function has order n if it is the product of n distinct Rademacher
functions. In this talk, we give a proof that the set of all Walsh functions in LP[0, 1] of order up to
and including n is equivalent to the unit vector basis of £2. The proof uses Burkholder’s inequality
for martingales and Hilbert-Schmidt operators.

A fundamental principle for the boundedness of operators
on weighted Hardy spaces

Chin-Cheng Lin ARk 3%
National Central University, Taiwan

Email: clin@math.ncu.edu.tw

Abstract

we establish a new atomic decomposition for f € LI N H? where 0 < p <1 < q¢ < oo and the
decomposition converges in L -norm rather than in the distribution sense.
As applications of this decomposition, assuming that 7" is a linear operator bounded on L%, we

w?
obtain



1. if T is uniformly bounded in L?-norm for all w-(p, ¢, N)-atom, then T' can be extended to be
bounded from H? to LP:

2. if T is uniformly bounded in H?-norm for all w-(p, ¢, N)-atom, then 7' can be extended to be
bounded on HP;

3. it T"is bounded on H?, then T" can be extended to be bounded from H? to L% .

Higher-rank numerical ranges and unitary dilations: the
infinite-dimensional case

Hwa-Long Gau & %%
National Central University, Taiwan

Email: hlgau@math.ncu.edu.tw

Abstract

For a positive integer k, the rank-k numerical range Aj(A) of an operator A acting on a separable
Hilbert space H of dimension at least k is the set of scalars A such that PAP = AP for some rank
k orthogonal projection P. It is shown that if A is a contraction on H with d = rank(l — A*A) =
rank(l — AA*) < oo, then

Ap(A) = ﬂ{Ak(U) U € B(H @ C*) is a unitary dilation of A}.

Moreover, if A (A) # 0, then we have

Ao(A) = ﬂ{AOO(U) : U is a unitary dilation of A}.

Numerical ranges of radial Toeplitz operators on Bergman
space

Pei-Yuan Wu %3& 70
National Chiao Tung University, Taiwan

Email: pywu@math.nctu.edu.tw

Abstract

A Toeplitz operator on the Bergman space of the open unit disc D is said to be radial if the values of
its symbol on D depend only on the moduli of the variable z. In this talk, we consider the problem
of which nonempty convex subset of the complex plane is the numerical range of such an operator.
We show that any finite line segment, any convex hull of an analytic image of D and any closed
convex polygonal region are such numerical ranges, but leave open a complete characterization.




On isometric extension problem between two unit spheres

Guang-gui DING & #A
Nankai University, China

Email: ding gg@nankai.edu.cn

Abstract

In this paper we introduce the isometric extension problem of isometric mappings between two unit
spheres. Some important results of the related problems are outlined and the recent progress is
mentioned.

Quantum error correction and generalized numerical
ranges

Yiu Tung Poon 7 # X
Towa State University, USA

Email: ytpoon@iastate.edu

Abstract

For a noisy quantum channel, a quantum error correcting code exists if and only if the joint higher
rank numerical ranges associated with the error operators of the channel is non-empty. In this paper,
geometric properties of the joint higher rank numerical ranges are obtained and their implications
to quantum computing are discussed. It is shown that if the dimension of the underlying Hilbert
space of the quantum states is sufficiently large, the joint higher rank numerical range of operators
is always star-shaped and contains a non-empty convex subset. In case the operators are infinite
dimensional, the joint infinite rank numerical range of the operators is a convex set lying in the
core of all joint higher rank numerical ranges, and is closely related to the joint essential numerical
ranges of the operators. In addition, equivalent formulations of the join infinite rank numerical
range are obtained. As by products, previous results on essential numerical range of operators are
extended.

Separating maps of the Bochner space LP(u, H)

Jor-Ting Chan B/ &
The University of Hong Kong, Hong Kong

Email: jtchan@hku.hk

Abstract

Let LP(u, H) be a Bochner space for a o-finite measure p and a separable Hilbert space H. We will
show that every bi-separating map of LP(u, H) is continuous.
This is a joint work with Chi-Weng Cheong.




Inclusion Relation Among Generalized Numerical Ranges

Wai-Shun Cheung 7 &z
The University of Hong Kong, Hong Kong

Email: cheungwaishun@gmail.com

Abstract

Let A be a n x n matrix of trace 0. If A is not hermitian, then for any n x n matrix of trace 0, there
exists «, depending on the norm of B only, such that aWg(C) C W, (C) for all n x n matrices C.

Fractional integral operators on weighted anisotropic Hp
and Lp spaces

Sen-Hua Lan 2 #% #
HrL AKZEE, China

Email: senhualan@sina.com

Abstract

In this talk, we study weighted inequalities for fractional integral operators on anisotropic Hp and
Lp spaces. Such Hardy spaces are associated with a general discrete group of dilations, A* : k € Z,
where A is a generating matrix whose all eigenvalues r satisfy |r| > 1.

Generalization of Hausdorff Dimension of Fractal Sets

Huikun Jiang T 2 3#
Nanjing University, China

Email: hkjiang@nju.edu.cn
Abstract

In this talk the concepts of so-called multi-dimensional measure and multi-dimension are introduced,
which generalize the concepts of the Hausdorff measure and dimension. An example is constructed,
which shows that there exists a class of sets that the Hausdorff measures of them are either 0
or oo while the multi-dimensional measures are positive numbers, and that the components of a
multi-dimension may be any real number except for that the first non-zero component is positive.

Orthogonality Relations on Domains in Compact
Symmetric Spaces

Chi-Wai Leung £ -F &
The Chinese University of Hong Kong, Hong Kong
Email: cwleung@math.cuhk.edu.hk

Abstract



Let G be a compact group and K a closed subgroup of G. And let G be the dual space of GG, that is
the set of all equivalent classes of irreducible representations of G. Put X = G/ K the corresponding
homogeneous space with a G-invariant normalized measure dz. Let {2 be a measurable subset of
X with positive measure. For each m € G, write W;js for the corresponding matrix coefficients and
Tij = m;;|q for the restriction to Q of m;;. In this talk, we shall investigate the following question:

under what conditions, the set {m;; | 7 € G} will form an orthogonal base for L2(€2).

Partially defined matrix orderings on subspaces of L(H)

Chi-Kueng Ng % X i#
Nankai University, China

Email: ckng@nankai.edu.cn

Abstract

The Kemeny constant for finite homogeneous ergodic
Markov chains

Raymond Nung-Sing Sze it f %
Unwversity of Connecticut, USA

Email: sze@math.uconn.edu

Abstract

For a finite homogeneous ergodic Markov chain, the Kemeny constant is an interesting quantity
which is also known as the expected time to mizing of the chain. In this talk, a new formula and
several perturbation results for the Kemeny constant will be presented.

This talk is based on a joint work with M. Catral, S. J. Kirkland, and M. Neumann.

From an abstract maximal element principle to
optimization problems, stationary point theorems and
common fixed point theorems

Wei-Shih Du # gt
National Kaohsiung Normal University, Taiwan

Email: wsdu@nknucc.nknu.edu.tw

Abstract

In this paper, we first establish an existence theorem related with intersection theorem, maximal
element theorem and common fixed point theorem for multivalued maps by applying an abstract
maximal element principle proved by Lin and Du. Some new stationary point Theorems, minimiza-
tion problems, new fixed point theorems and a system of nonconvex equilibrium theorem are also
given.

10



Canonical characterization of multiplier operators

Hang-Chin Lai %% 8
Christian Chung Yuan University, Taiwan

Email: hclai@cycu.edu.tw

Abstract

Let G be a LCA group. The multiplier operators have four equivalent definitions in different view
points. The characterization of multiplier algebras are developed from these definitions. In this
talk we focus on the topological tensor product to present the multiplier algebra on module Banach
spaces. Several multiplier algebras are characterized as the function spaces, and some interesting
behavior of multipliers are represented in this context.

Sum of unitary orbits of operators

Chi-Kwong Li =&t
College of William and Mary, USA
Email: ckli@math.wm.edu

Abstract

We discuss recent results and problems on sum of unitary orbits of operators.

11
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Transportation

Kaohsiung International Airport «— Chinatrust/ ZhongZheng Hotels:
You can take a taxi or metro. The taxi fare is roughly NTD400 and the
metro fare is roughly NT60. You can show the following to the drivers if
necessary. They will help you. If you want to take the metro to Chinatrust/
ZhongZheng hotels, you need to transfer from Formosa Boulevard station
(R10) to Yanchengpu station (O2) which is much near to the hotels.

(z) Gangshan South
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Transportation

Chinatrust/ ZhongZheng Hotels «—» NSYSU: You can take a taxi, bus
#248 or metro. The bus fare is NTD15 per person, the taxi fare is roughly
NTD100 and the metro fare is NT20. You can show the following to the
drivers if necessary. They will help you. When you get off at the tunnel,
you go through the tunnel and will reach the College of Science of NSYSU.
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(I want to get off at the tunnel of NSYSU.)
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(I want to get off at the gym of NSYSU.)

The College of Science, 3F (3001)
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Ma02009 BIRRASI B EBEE hEAERIE
NO. e ARFHEEML E2EISE BE {5t
1 | 3Bz PRAE 07/02~07/04 | EEAE | 20R
2 | BEriE BEEIA 07/02~07/05 | EEAE | 3R
3 | MRERGH ho K 07/02~07/03 | EEAE | 1iR
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5 | MRS RELS 07/03~0704 | BAE |1i%
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12 | =3I KRBT KE 07/02~07/08 | 8BAFE | 6%
13 | MORE HIEKE 07/02~07/04 | BBAE |20%
14 | fgEE2 University of Connecticut | 07/02~07/05 | 8 AE | 3%
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