Abstract of Talks
Induced Maps on Matrices over Fields

Chongguang Cao, School of Mathematical Science, Heilongjiang University

Abstract:Suppose F is a field and m; n 
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B represents that A and B are similar. A map f on Mn (F) preserving inverses of matrices means 
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 Mn (F). In this paper, we characterize induced maps preserving similarity and inverses of matrices, respectively.
Korovkin Approximation Theorems

Jor-Ting Chan, The University of Hong Kong. Hong Kong
Abstract: The classical Korovkin Theorem states that if fLng is a sequence of positive

linear operators on C[a; b] such that fLnfg converges uniformly to f for the three test

functions f = 1; id; id 2, where id denotes the identity function on [a; b], then fLnfg

converges uniformly to f for all f 2 C[a; b]. In this talk, some variants and extensions of the theorem will be discussed.
On extremal solutions to the nondegenerate truncated matricial Hamburger moment problems

Gong-ning Chen  Beijing Normal University

Abstract: According to the parameterized descriptions of the solution sets of (nondegenerate) truncated matricial Hamburger moment problems, we consider some remarkable properties as well as the discrete representations of the extremal solutions of these moment problems.
Characterizations of automorphisms of operator algebras on Banach spaces

Lin Chen,  Fangyan Lu, Department of Mathematics, Soochow University
 Abstract: Let X be a complex Banach space, and denote by B(X) be the algebra of all the bounded linear operators on X. It is shown that if ϕ : B(X) ! B(X) is a multiplicative map (not assumed linear) and if ϕ is sufficiently close to a linear automorphism of B(X) in some uniform sense, then it is actually an automorphism.
Singular points of the algebraic curves associated with matrices

Mao-Ting Chien, Soochow University, Taiwan

Abstract: We study singular points of the algebraic curves defined by hyperbolic forms associated with matrices. We show that all singular points of such curves are real nodes.

Very tricky operator systems of lowest dimension.
Man-Duen Choi, University of Toronto
Abstract: We show that an easy matrix  (as simple as a diagonal 4 x 4 matrix or a 2 x 2 matrix) can induce a tricky operator system with most intriguing features.
ENTANGLEMENT OF MULTIPARTITE PURE STATES

JIANLIAN CUI, DEPARTMENT OF MATHEMATICAL SCIENCE, TSINGHUA UNIVERSITY
Abstract. The entanglement quantification and classification of multipartite quantum states

are two important research fields in quantum information. We study multipartite entanglement

under stochastic local operations and classical communication (SLOCC) and propose the entanglement classification under SLOCC for arbitrary-dimensional multipartite

(n-qudit) pure states via the rank of coefficient matrix, together with the permutation of qudits.

The ranks of the coefficient matrices have been proved to be entanglement monotones.

We also give an entanglement measure for arbitrary-dimensional multipartite pure states by

looking at the averaged partial entropies of various bipartite partitions of the system.
Explicit expression for intertwining operators of two orthogonal projections
Hong-Ke Du
College of Mathematics and Information Science, Shaanxi Normal University
Abstract:In this talking, using the block operator technique and operator spectral theory, the general explicit for intertwining operator of two orthogonal projections in the generic position has been established. As a corollary, it is not only an improvement of Kato's result (Perturbation Theory of Linear operators, Springer-Verlag, Berlin/Heidelberg, 1996) and J. Avron, R. Seiler and B. Simon's Theorem 2.3 (The index of a pair of projections, J. Funct. Analy. 120(1994) 220-237), but also the retraction $\parallel P-Q\parallel<1$ for two projections $P$ and $Q$ has been removed.
Diagonalization of Bounded Linear Operators on Separable Quaternionic Hilbert Space 
You-Lin Feng, Jilin University of Finance and Economics

Abstract:By using the representation of its complex-conjugate pairs, we have investigated the diagonalization of a bounded linear operator on separable inﬁnite-dimensional right quaternionic Hilbert space. The sufﬁcient condition for diagonalizability of quater- nionic operators is derived. The result is applied to anti-Hermitian operators, which is essential for solving Schr¨odinger equation in quaternionic quantum mechanics.
Linear maps preserving tensor products of rank-one Hermitian matrices

Ajda Fosner, University of Primorska

Abstract: For a positive integer
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 let Mn be the set of n_n complex matrices and Hn the set of Hermitian matrices in Mn. We characterize injective linear maps
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Co-authors: Jinli Xu, Baodong Zheng
Commuting properties of compact positive operators
Niushan Gao

Southwest Jiaotong University
Abstract.  We study spectral structures of compact positive operators $K$ on Banach lattices. We prove that if such an operator $K$ has ideal irreducible left or right super-commutant, then the restriction of $K$ to its peripheral spectral subspace is a permutation. We apply this result to show that every operator $T$ semi-commuting with $K$ (that is, $TK\geq KT$ or $TK\leq KT$) commutes with $K$ and to solve a question posed by Drnovsek et al that if two positive operators $S$ and $T$ are semi-commuting with one of them compact then their commutator $TS-ST$ is quasi-nilpotent.
Numerical radii of block shifts
Hwa-Long Gau., Department of Mathematics, National Central University,Taiwan
Abstract: In this talk, we give an upper bound and a lower bound of the numerical radius w(T) of a block shift
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In particular, if 
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 holds. In this talk, we also consider when this becomes an equality. We give necessary and su_cient conditions for the

equalities
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 to hold, respectively.
Co-author(s): Pei Yuan Wu (P. Y. Wu).
Operator-valued wandering vectors for unitary systems

Xunxiang Guo, Department of Mathematics Southwestern University of Finance and Economics
Abstract: The topological and structural properties of the set W(U) of all operator-valued complete wandering vectors for a system U of unitary operators acting on a Hilbert space are studied. In particular, the properties of local commutant of U at a given operator-valued complete wandering vector are established. A parametrization formula for W(U) and some interesting algebraic properties of operator-valued complete wandering vectors for a unitary system

are obtained. The special case of greatest interest is the wavelet system fUD;T g. We pay certain attention on studying this more structured unitary system and some structural theorems are established. Lots of properties of the classical case of vector valued wandering vectors for a unitary system are shared by the operator-valued wandering vectors. However, operator-valued case is more complicated. We also give some examples to illustrate the results.
Multiplication operators on the Bergman space and Riemann surface

Han-Song Huang, East China University of Science and Technology

Abstract:   In this talk, we begin with Cowen-Thomson's theorem on commutants of analytic Toeplitz operators(i.e. multiplication operators defined on reproducing kernel Hilbert space. The approach in investigating the commutants depends heavily on local inverse, a technique in complex analysis. By using this technique and function-theoretic analysis, we study a classes of bounded holomorphic functions:  thin Blaschke product. A fanscinating connection between geometry, group theory, and operator theory is established.
On the fundamental theorem of geometry of matrices over finite fields

Zejun Huang, Hunan Univerisity

Abstract. Let 
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 be positive integers and let Fq be a finite field. Denote by
[image: image26.wmf]M(D)

mn

 the set of
[image: image27.wmf]mn

´

 matrices over a division ring D. Hua's fundamental theorem of the geometry of rectangular matrices characterizes the bijective map 
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which improves Hua's theorem when the division ring is a finite field.
Characterizing $\xi$-Lie multiplicative isomorphisms on von Neumann algebras
JinChuan Hou (YaMin Song),Taiyuan University of Technology
Abstract: Let M and N be von Neumann algebras without central summands of type I1. Assume that ξ ∈ C . In this paper, all maps Φ : M → N satisfying Φ(AB − ξBA) = Φ(A)Φ(B) − ξΦ(B)Φ(A) are characterized.
Positivity of Partitioned Hermitian Matrices with Unitarily Invariant Norms

Chi-Kwong Li, College of William and Mary.

Co-author: Fuzhen Zhang, Nova Southeastern University.

Abstract:We give a short proof of a recent result of Drury on the positivity of a 3 × 3 matrix of the form (
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denotes the trace norm. We also give a complete analysis of the problem when the trace norm is replaced by other unitarily invariant norms.
Sign vectors of subspaces and minimum ranks of sign patterns
 Zhongshan Li, Georgia State University

Abstract: . A sign pattern matrix is a matrix whose entries are from the set {+,−,0}. The minimum rank of a sign pattern matrix A is the minimum of the ranks of the real matrices whose entries have signs equal to the corresponding entries of A. It is shown in this talk that for any m × n sign pattern A with minimum rank n − 2, rational realization of the minimum rank is possible. This is done using a new approach involving sign vectors and duality. It is also shown that for each integer n ≥ 9, there exists a nonnegative integer m such that there exists an n × m sign pattern matrix with minimum rank n − 3 for which rational realization is not possible. A characterization of m × n sign patterns A with minimum rank n − 1 is given (which solves an open problem posed by Brualdi et al.), along with a more general description of sign patterns with minimum rank

r, in terms of sign vectors of certain subspaces. A number of results on the maximum and minimum numbers of sign vectors of k-dimensional subspaces of Rnare obtained. In particular, it is shown that the maximum number of sign vectors of a 2-dimensional subspace of Rnis 4n + 1 and the maximum number of sign vectors of a 3-dimensional subspace of Rnis 4n(n − 1) + 3.

Several related open problems are stated along the way.

Co-author(s): R. Brualdi, M. Arav, F. Hall, J. Sinkovic, H. van der Holst, G. Jing, W. Gao.

Some inequalities related to 2 
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 2 block PPT matrices
Minghua Lin, University of Victoria

Abstract: A 
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are positive semidefinite. In this talk, I consider several types of inequalities related to this class of matrices.
Complex Matrix Scalings: Theory and Applications
Rajesh Pereira,University of Guelph

Abstract: In the 1960's, Sinkhorn initiated the study of diagonal scalings of non-negative matrices. A few years later, Marshall and Olkin extended the study of diagonal scalings to positive de_nite real matrices by proving that for any positive de_nite real matrix M there exists a diagonal

matrix D such that every row and column of DMD sums to one. We look at the theory of diagonal scalings of complex positive de_nite matrices. We use this theory to formulate a new unsolved variant of the van der Waerden conjecture and explain its connections to quantum entanglement. More precisely, we show that an answer to this conjecture would enable us to find symmetric states with maximal geometric measure of entanglement.

Co-author(s): Joanna Boneng
Using vector spaces of matrices to study quantum measurements

Sarah Plosker, Brandon University

Abstract: A quantum measurement on a _nite set is determined by positive semide_nite matrices that can viewed as matrix-valued probabilities. The linear span of these matrices is called an operator system. In this lecture I will explain how operator systems a_liated with quantum

measurements can be used to characterise quantum measurements with a certain extremal property called cleanness.
Perturbing eigenvalues of nonnegative matrices
Yiu-Tung Poon, Department of Mathematics, Iowa State University

Abstract: Let A be an irreducible (entrywise) nonnegative  
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 The result improves that of Guo et al. Our proof depends on an auxiliary result in geometry asserting that the area of an n-sided convex polygon is bounded by n times the maximum area of a triangle lying inside the polygon.

Co-author(s): Chi-Kwong Li and Xuefeng Wang.
Characterization of  $k$-commuting additive maps  on  rings

Xiao-Fei Qi, Shanxi University

Abstract: Let k be a positive integer and R a ring having unit 1. Denote by Z(R) the center of R. Assume that the characteristic of R is not 2 and there is an idempotent element e ∈ R such that R satisfies aRe = {0} ⇒ a = 0, aR(1 − e) = {0} ⇒ a = 0, Z(eRe)k= Z(eRe) and Z((1 − e)R(1 − e))k= Z((1 − e)R(1 − e)). Then every additive map f : R → R is k-commuting if and only if f(x) = αx + h(x) for all x ∈ R, where α ∈ Z(R) and h is an additive map from R into Z(R). As applications, all k-commuting additive maps on prime rings and von Neumann algebras are characterized.
Polynomial numerical hulls of the direct sum of a normal matrix and a Jordan block

Abbas Salemi

Department of Mathematics, Faculty of Mathematics and Computer, Shahid

Bahonar University of Kerman, 76169-14111, Kerman, Iran

Abstract :Let 
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                                Linear preservers of tensor products of rank one matrices

         Raymond Nung-Sing Sze,  The Hong Kong Polytechnic University, Hong Kong
Abstract: In this talk, we will give a characterization on linear maps that preserve tensor products of rank one matrices, in which this problem was originally proposed in MAO2012 meeting. This result also extended a recent result of Zheng, Xu, and Fosner about linear maps preserving the rank of tensor products of matrices.

This talk is based on a joint work with Zejun Huang (Hunan University)

and Shiyu Shi (The Hong Kong Polytechnic University).

Nonnegative Square Roots of Nonnegative Matrices
Bit-Shun Tam,Tamkang University

Abstract. By a square root of a (square) matrix A we mean a matrix B that satisfies B2 = A. The study of square roots or pth roots of a general (real or complex) matrix can be traced back to the early work of Cayley [1], [2], Sylvester [11], Frobenius [6] in the nineteenth century, followed by the work Kreis [10] and Cecioni [3] in the early twentieth century. For more recent work on the pth roots or square roots of matrices, see the reference list of [7]. Motivated by the use of stochastic matrices in the theory of Markov chain models, in [7] by exploiting the theory of functions, Highman and Lin have considered the question of under what conditions a given stochastic matrix has stochastic pth roots. Except for this and some other indirect results (see, for instance, [8]), there is no much literature addressed to (entrywise) nonnegative square roots or

pth roots of a nonnegative matrix. Here we offer a study of the nonnegative square root problem, adopting mainly a graph-theeoretic approach. To start with, we settle completely the question of existence and uniqueness of nonnegative square roots for 2-by-2 nonnegative matrices. Then we connect the nonnegative square root problem with the square root problem for a digraph. By the square of a digraph H, denoted by H2, we mean the digraph with the same vertex set as H such that (i; j) is an arc if there is a vertex k such that (i; k) and (k; j) are both arcs of H. We call a digraph H a square root of a digraph G if H2 = G. It is observed that a necessary condition

for a nonnegative matrix to have a square root is that its digraph has a square root, and also that a digraph G has a square root if and only if there exists a nonnegative matrix A with digraph G such that A has a nonnegative square root. For a digraph that is a path, a circuit or a disjoint union of paths and/or circuits, we characterize when the digraph has a square root. We also identify certain kinds of digraphs G, which necessarily have square roots, with the property that every nonnegative matrix with G as its digraph has a nonnegative square root; they include a circuit of odd length, the disjoint union of two circuits with the same odd length, a bigraph (V1; V2;E) such that

V1 consists of two vertices and G does not contain every possible arcs from V1 to V2, etc.

We characterize when a nonnegative generalized permutation matrix and a rank-one nonnegative matrix has a nonnegative square root. It is also found that a necessary condition for a symmetric nonnegative matrix A to have a symmetric nonnegative square root is that the eigenvalues of A are all nonnegative and the digraph of A has a symmetric square root. Some open questions will be mentioned.
             Extension of three matrix inequalities involving unitarily invariant norm
                               Tin-Yau Tam, Auburn University
Abstract: We give extensions of inequalities of Araki-Lieb-Thirring, Audenaert, and Kittaneh that involve unitarily invariant norm, in the context of semisimple Lie groups, in terms of a pre-order of Kostant.
Co-author: Xuhua Liu, University of Tennessee at Chattanooga, USA

Factoring a quadratic operator as a product of two positive contractions
Ming-Cheng, Tsai, National Sun Yat-sen University.Taiwan

Abstract: Let T be a quadratic operator on a complex Hilbert space H. We show that T can be written as a product of two positive contractions if and only if T is of the form 
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 that can be written as a product of two positive contractions.
Orthogonally additive and zero product preserving holomorphic maps

Ngai-Ching Wong,Department of Applied Mathematics, National Sun Yat-sen University, Kaohsiung, 80424, Taiwan.

Abstract: Let A,B be two continuous function algebras C0(X),C0(Y ),or matrix algebras Mn,Mm, or general C*-algebras. Let H be a holomorphic map from an open ball BA(0; r) centered at 0 in A into B. Assume that H is orthogonally additive, i.e. fg = 0 ) H(f + g) = H(f) + H(g), for all self-adjoint f, g in the domain. If H is zero product preserving on positive elements in BA(0; r), i.e.,

fg = 0
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 HfHg = 0; we show, in the commutative case when A = C0(X) and B = C0(Y ), that
there exist weight functions hn's and a symbol map
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Fixed points of some continuous mapping on Grassmann manifold
Wen-Ming Wu, Chongqing Normal University

       Abstract: In this talk, I will introduce one kind of continuous mapping on Grassmann manifold and discuss the fixed points of the mapping. Moreover, I will explain the relationship between this problem and operator algebras.
Products of Two Normal Operators
Pei Yuan Wu, Dept. of Applied Mathematics, National Chiao Tung University
Abstract: In this talk, we give some necessary or su_cient conditions on a Hilbert space operator in order that it be expressible as a product of two normal operators. It is shown that if A is such a product, then dim ker A 
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 ran A*) is a product of two normal operators. Such results complement our previous ones on the products of _nitely many normal operators. We also obtain characterizations of products of two essentially normal operators.

This is a joint work with M.-D. Choi. 
Representations for the Drazin inverse of a modified matrix

Daochang Zhang，Xiankun Du, Jilin University
Abstract：In this paper expressions for the Drazin inverse of a modified matrix ACDdB are presented in terms of the Drazin inverses of A and the generalized Schur complement D − BAdC under fewer and weaker restrictions, which generalizes and unifies several results in the literature and the Sherman-Morrison-Woodbury formula.
Ky Fan's Life as a Mathematician
Fuzhen Zhang, Nova Southeastern University
Abstract:Ky Fan was a distinguished professor and a renowned mathematician at the University of  CaliforniaSanta Barbara. He made fundamental contributions to operator and matrix theory, convex analysis and inequalities, linear and nonlinear programming, topology and fixed point theory, and topological groups. In 1999, Fan and his wife (YuFen) donated one million US dollars to the American Mathematical Society, to support the exchange program of mathematicians between China and USA. Fan passed away in March 2010 in Santa Barbara. The speaker (Fuzhen Zhang, a former Ph.D. student of R. Thompson at UCSB) recently revisited Fan's home. In this talk he will present Fan's personal life and his mathematical legacy.
MAPS PRESERVING PERIPHERAL SPECTRUM OF GENERALIZED PRODUCTS OF OPERATORS

WEN ZHANG AND JINCHUAN HOU, Taiyuan University of Technology
Abstract. Let A1 and A2 be standard operator algebras on complex Banach spaces X1 and

X2, respectively. For 
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multiplied by an m-th root of unity, and the latter case occurs only if the generalized product

is quasi-semi Jordan. If X1 = H and X2 = K are complex Hilbert spaces, we characterize
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that such maps are of the form
[image: image82.wmf]t

A cUAU or A cUAU,

**

aa

 where 
[image: image83.wmf]U B(H,K)

Î

 is a
Displacement structures and fast inversions for q-adic Chebyshev-Vandermonde matrices

                                    Zheng-Hong Yang, China Agricultural University

Abstract:  Q-adic Chebyshev-Vandermonde-like matrices are introduced in this talk. Displacement structures and fast inversion formulas for this new kind of matrices are derived.

                                 Similarity and approximation of linear operators

Sen Zhu, Department of Mathematics, Jilin University

Abstract: Let H be a complex separable infinite-dimensional Hilbert space, and B(H) be the algebra of all bounded linear operators on H. A basic problem in operator theory asks when two operators A;B 2 B(H) are similar, that is, AX = XB for some invertible X 2 B(H). In a real sense, a general solution is very far from existing. So people turn attention to special classes of operators. In this talk, we give some results concerning the approximation of normaloid operators. As a corollary, we give a similarity classification of certain normaloid type operators.
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