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K& Professor Francois Loeser
Motivic Integration: Old and New

Abstract

After providing a general introduction to motivic integration and its his-
torical development, we will focus on some of its recent applications to ge-
ometry and representation theory.

Prof. Francois Loeser is a French mathe-
matician, specialized in Algebraic Geometry,
Arithmetical Geometry and, more recently,
Model Theory. He is best known for his work
on motivic integration, part of it in collab-
oration with Jan Denef. His fundamental
work on arc spaces and motivic integration
found great impact in algebraic geometry
and arithmetic geometry. More recently, his
collaboration with Ehud Hrushovski studied
the topology of non-archimedean varieties.
Their work was presented in 2012 by Antoine
Ducros at Séminaire Bourbaki.

He is Professor of Mathematics at the Pierre-and-Marie-Curie
University in Paris. From 2000 to 2010 he was Professor at Ecole
Normale Supérieure. Since 2015, he is a senior member of the
Institut Universitaire de France. He was awarded the CNRS Silver
Medal in 2011 and the Charles-Louis de Saulces de Freycinet Prize
of the French Academy of Sciences in 2007.




KerEH Professor Tai-Chia Lin

Eigenvalue estimate of nonlinear Schrodinger
equations with square root and saturable nonlinearities

Abstract

The virial theorem is a nice property for the linear Schrédinger equation in
atomic and molecular physics as it gives an elegant ratio between the kinetic
and potential energies and is useful in assessing the quality of numerically
computed eigenvalues. If the governing equation is a nonlinear Schrodinger
equation with power-law nonlinearity, then a similar ratio can be obtained
but there seems no way of getting any eigenvalue estimate. It is surprising
as far as we are concerned that when the nonlinearity is either square root
or saturable nonlinearity (not a power-law), one can develop a virial theo-
rem and eigenvalue estimate of nonlinear Schrodinger (NLS) equations in R2
with square root and saturable nonlinearity, respectively. Furthermore, the
eigenvalue estimate can be used to prove the 2nd order term (which is of
order InT") of the lower bound of the ground state energy as the coefficient
[' of the nonlinear term tends to infinity.

Prof. Lin RIFFSEEEEIEGMERMS HEK
geEyE ETIEEZEEEE, TFEEERED
EEBN A BHENE, TEEEMEHE T EE
AL, 2013 ESEHE UBEHRARER
EHECBEEMAEHT, TR REEE. ER
e HEYHE HEEEBER. e,
VB EBEEBN R IT], WRERENEE
ZIT0 B2 0. MEBGLE R ES BEEENE
—EEEEE, WEESREEREEGE TS
1B EEEE. ENER BT, 22
AR R T RIRER 1, DIRE
B B B IR T Bl e B RS IR S (BT Ay fe g, Bk BIB R R E, &
FEETEEERNFERT, 5 PNP AR 78 8 o s T e
FtE, MR TR AN N ERES A, SIS EEEE. ME
R EM % TT, SEEGEER, R ENIRZ EEETE, 2R
Bl BERARKEE,

.-LJ:.I £ -

|

-
-
b



K& Professor Qiang Du

Localization of nonlocal continuum models
Abstract

Recent development of nonlocal vector calculus and nonlocal calculus of
variations provides a systematic mathematical framework for the analysis of
nonlocal continuum models in the form of partial-integral equations. In this
lecture, we discuss the localization of some nonlocal models and associated
nonlocal function spaces in order to study connections with traditional lo-
cal models associated with partial differential equations and Sobolev spaces.
In particular, we present some recent results on heterogeneous localization
of nonlocal space, including a new extension of classical trace theorems to
nonlocal spaces of functions having significantly weaker regularity. We also
discuss their implications in nonlocal modeling of multiscale processes.



Prof. Qiang Du is the Fu Foundation Pro-
fessor of Applied Mathematics in Columbia
University. He is also an affiliated member
of the Institute for Data Sciences. Professor
Du earned his Ph.D. in Mathematics (1988)
from Carnegie Mellon University, after which
he has held faculty positions at University
of Chicago, Michigan State University, lowa
State University, and Hong Kong University
of Science and Technology. Prof. Du
was most recently the Verne M. Willaman
Professor of Mathematics and Professor of Materials Science and
Engineering at Penn State University. His research interests are in
numerical analysis, mathematical modeling and scientific computa-
tion with selected applications in physical, biological, materials, data
and information sciences. Prof. Du currently serves as a Section
Editor (since 2015) and an associated editor of SIAM Journal of
Applied Mathematics (since 2012), SIAM Journal of Numerical
Analysis (since 2003), Mathematics of Computation (since 2016)
and 8 other international journals. He has been elected as the Chair
of the SIAM Activity Group on Mathematical Aspects of Materials
Science (2014-2016). He also serves as a representative to the U.S.
National Committee on Theoretical and Applied Mechanics, the Na-
tional Academies (2015-2019). Recognitions for his work include the
Frame Faculty Teaching Award (1992) at Michigan State University,
the Liberal Arts and Sciences Award for outreach/extension (2000),
the Feng Kang prize in scientific computing (2005), the Eberly
College of Science Medal (2007) from Penn State University, and his
selection as a 2013 SIAM Fellow for contributions to applied and
computational mathematics with applications in materials science,
computational geometry, and biology.




¥ Al EE Rz Professor Seung-Yeal Ha
Mathematical challenges for classical and quantum
synchronization

Abstract

Synchronization of oscillators denotes a phenomenon for the adjustment
of rhythms among weakly coupled oscillators, and one of collective modes
appearing in oscillatory complex systems such as ensembles of Josepson junc-
tions array, pacemaker cells and fireflies etc. In this talk, I will briefly report
the recent progress for synchronization and discuss some challenging open
problems arising from synchronization via the Kuramoto and Lohe models.

Seung Yeal Ha is the professor of Depart-
ment of Mathematical Sciences at Seoul
National University in Korea. He was born
in Jeonju of Jeonbuk province on April 1st
of 1971. He received a B.S. degree with
Summa cum Laude from Seoul National
University in 1997 and Ph.D. degree from
Stanford University in 2001 under the guid-
ance of Prof. Tai-Ping Liu. Ha’s primary
research interests are applied nonlinear analysis such as hyperbolic
conservation laws, the kinetic theory of gases and collective dynamics
of many-body interacting systems, application of flocking theory
to finance and sociology. To date, he has written more than one
hundred research papers. He was elected as a member of the
next-generation researcher group from KAS (Korea Academy of
Sciences) 2013 and is currently a Kavli fellow. He has received
numerous honors and awards including 14th Presidential Young
Scientist Award in 2010. He has given a plenary one hour talk at
AMC (Asian Mathematics Conference) in 2013, a 45 min invited talk
in sessions ”Mathematical Physics” and ”Mathematics of Science
and Technology” at ICM 2014 in Seoul, and a plenary one hour talk
at HYP 2014 (the largest conference in hyperbolic PDEs).




B E Professor Goong Chen

Application of Computational Mathematics and
Mechanics to Study Airplane crashes and Aerospace
Engineering Problems

Abstract

During the past two decades, rapid progress has been made in copmpu-
tational mathematics, computational mechanics and supercomputing power.
Many computations for complex dynamic processes, whose software and al-
gorithmic development took many years requiring large groups of developers
previously, now can be carried out with just a small research team using
open-access software and be computed on a supercomputer.

In this lecture, the speaker will use three examples to illustrate the ap-
plications of computational mathematics and mechanics to study aerospace-
related "real-world” problems:

(1) the crash of Malaysia Airlines Flight MH370 into the ocean;

(2) the "pulverizing” crash of Germanwings Flight 9525 Flight in the
French Alps;

(3) the design of the next generation BWB (blended-wing-body) airliners
for civil aviation.

These studies require fundamental knowledge in aerodynamics, solid me-
chanics, impact engineering and flight dynamics and they are highly inter-
disciplinary. The challenges involve turbulence modeling, fracture material
behavior, grid generations and software development. The research results
will be shown by several video animations together with interpretations.

The research work is partially supported by Qatar National Priority Re-
search Projects (NPRP) grants and funding from King Saud University in
Riyadh, Saudi Arabia.
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Kazhdan-Lusztig polynomials and irreducible
characters of general linear Lie superalgebra

Nagu Lam(#4)
National Cheng Kung University
nlam@mail.ncku.edu.tw

Abstract

In 2003, Brundan formulated a Kazhdan-Lusztig type conjecture for the
characters of the irreducible and tilting modules in the BGG category for the
general linear Lie superalgebra for the first time. In this talk, we will discuss
some backgrounds and a proof of Brundan’s conjecture.

This is based on joint work with Shun-Jen Cheng and Weigiang Wang.

10



Higgs moduli spaces and indecomposable bundles

Jyun-Ao Lin(#M&3#)
Academia Sinica
jalin@math.sinica.edu.tw

Abstract

We provide an algebraic approach to compute the invariants of the mod-
uli spaces of (parabolic) Higgs bundles over a smooth projective curve.
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EXPLICIT PULLBACK FORMULA FOR
SAITO-KUROKAWA LIFTS

Shih-Yu Chen
National Taiwan University
r98221018Q@ntu.edu.tw

Abstract

Period integral of automorphic forms often related to critical values of L-
functions. It has important application to the analytic and algebraic theory
of L-functions. The main theme of this article concern with a special case,
namely the pullback of Saito-Kurokawa lifts. The purpose here is to give an
explicit pullback formula, generalizing the formula of Ichino to higher level
modular forms and lifts the condition on weights. As an application, we prove

the algebraicity of the central values of certain automorphic L-functions for
GL2 X GL3

12
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11:10~  On special values of Fisenstein series over function fields
12:00 Fu-Tsun Wei ZRi&@HY

(EEEEX I AH Organizer RIFRTE)
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On special values of Eisenstein series over function
fields

Fu-Tsun Wei(ZRigH)
National Central University
ftwei@math.ncu.edu.tw

Abstract

Eisenstein series play a major role in various topics of number theory, and
the study of their special values leads to plenty of arithmetic consequences.
In this talk, I will first recall the classical story on the Siegel-Weil formula
and the Kronecker limit formula, and then present analogous results of these
two formulas over function fields.

14
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11:30~  Nonhomogeneous T'1 theorem for singular integrals

12:20  Chun-Yen Shen RIEE (EIFA: MEREHE)

13:40~  Murray-von Neumann classifications of C*-algebras

14:30 Ngai-Ching Wong =¥HE (EFA: RIER)

15:00~  Clarleson measure characterization of weighted BMO associ-
ated with a family of general sets

15:50 Ming-Yi Lee FHAIR (EHA: D)
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Nonhomogeneous T1 theorem for singular integrals

Chun-Yen Shen(GL{&ER)
National Central University
cyshen@math.ncu.edu.tw

Abstract

In this talk, we will review the history of the famous two weight problems,
and report our solution of two weight T1 problem for the Hilbert transform,
a problem that had been open for 40 years. We will also introduce our
recent advances on T1 theorems for higher dimensional singular integrals
and discuss some of their main difficulties.

16



Murray-von Neumann classifications of C*-algebras

Ngai-Ching Wong(&E&5)
National Sun Yat-sen University
wong@math.nsysu.edu.tw

Abstract

The famous work of Murray and von Neumann about decomposing W*-
algebras into different types (which is known as the classification theory of
W-algebras) is based on the study of projections in W*-algebras. Quite dif-
ferent from W*-algebras (which are generated by projections), a C*-algebra
may contain no non-zero projection. Therefore, we cannot transport the clas-
sification theory of Murray and von Neumann directly to C*-algebras. In our
recent works, we have developed two classifying (or decomposition) schemes
of C*-algebras using the properties of their open projections and properties
of their positive elements, respectively.

In this talk, after a briefing of our two classifying schemes of C*-algebras,
we introduce a more general classification framework that, on top of giving
many other possible schemes, can be used to obtain, compare and refine the
two classification schemes mentioned above.

17



Carleson measure characterization of weighted BMO
associated with a family of general sets

Ming-Yi Lee(ZHAIE)
National Central University
mylee@math.ncu.edu.tw

Abstract

In this talk, we introduce a weighted Carleson measure dvg,, associated
to the family E, where E = {E,(x)},ez..ex is a family of open subsets of a
topological space X endowed with a nonnegative Borel measure pu satisfying
certain basic conditions. Using Calderén-Zygmund theory, we show that the
weighted BMO associated with the family E can be characterized by the
weighted Carleson measure duvg,,,.

18
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14:50  Kai-Cheng Wang EZW (EHA: EHS)

15:20~ A quadratic operator which is a product of two positive con-
tractions

16:10 Ming-Cheng Tsai ZEHHER (EHFA: EEHUH)
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Orthogonally additive maps on Figa-Talamanca-Herz
algebras

Ya-Shu Wang(FEHE)
National Chung Hsing University
yashu@nchu.edu.tw

Abstract
Let G be a locally compact group. In this talk, we will introduce the

Figa-Talamanca-Herz algebras A,(G) and the representation of linear or-
thogonally multiplicative maps on A,(G).

20



Wavelet frames in Lebesgue spaces and Besov spaces

Kai-Cheng Wang(Eg)
Feng Chia University
gtotony98@Q@gmail.com

Abstract

Jackson and Bernstein inequalities are essential for Besov spaces. Smooth-
ness based approaches are widely used in establishing the inequalities. How-
ever, little research has been carried out into characterization on function
spaces from a mild decay wavelet perspective. Our study reports on the
feasibility of decay (only) based approaches to the establishing Jackson and
Bernstein inequalities. Moreover, we show how wavelets with decay (only)
enable descriptions of Lebesgue spaces and Besov spaces. The aim has been
accomplished by means of completeness of wavelet frames in Lebesgue spaces
and stability of wavelet coefficients.

21



A quadratic operator which is a product of two
positive contractions

Ming-Cheng Tsai (2885
National Taipei University of Technology
mctsai2@ntut.edu.tw

Abstract

Let T be a quadratic operator on a complex Hilbert space H. We give a
sufficient and necessary condition on T which can be written as a product
of two positive contractions. We discuss a bounded linear operator T that
can be written as a product of two positive contractions. We also give some
related results.

22
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Stability and Uniqueness of Minimal Surface Systems

Mao-Pei Tsui(EiXIE)
National Taiwan University
maopei@math.ntu.edu.tw

Abstract

It is well-known that the solution to the Dirichlet problem for the mini-
mal surface system may not be unique. In this talk, we explain some recent
results about the stability and uniqueness of minimal surface systems.

This is joint work with Yng-Ing Lee and Yuan Shyong Ooi.

24



Minimal genus problem

Chung-I Ho({0/5#H)
National Kaohsiung Normal University
ciho@nknu.edu.tw

Abstract

The minimal genus of embedded surfaces within a homology class in 4-
manifolds has been a study topic for a long time. It involves many important
technique in 4-dimensional topology. There has a big breakthrough since the
invention of Seiberg-Witten theory. In this talk, I will survey the progress in
the past as well as some recent work in this problem.

25



Szego kernel asymptotics in Complex and CR
geometry

Chin-Yu Hsiao(F;#E)
Academia Sinica
chsiao@Qmath.sinica.edu.tw

Abstract

The Szego kernel is a classical subject in several complex variables, CR
geometry and complex geometry. The study of the singularities of the Szego
is closely related to topics like Tian-Yau-Zelditch asymptotics , Berezin-
Toeplitz quantization, CR embedding problems, CR positive mass theorem,
Sasaki geometry and mathematical physics. In this talk, I will survey our
result about the asymptotics of the singularities of the Szegt kernel and its
applications in CR and Complex geometry.

26



A% {a]
Organizer:Min-Lin Yau
PEEM 2R

ithEh: IEA314

Applied Mathematics FF5E:2016F12H11H (H)

11:10~  Lefschetz fixed point formula on a compact Riemannian man-
ifold with boundary for some boundary conditions
12:00 Rung-Tzung Huang =EHRR

14:00~ TBA

14:50 Si-Ye Wu REE

(EEEEX I AH Organizer RIFRTE)

27



Lefschetz fixed point formula on a compact
Riemannian manifold with boundary for some
boundary conditions

Rung-Tzung Huang(F%&R)
National Central University
rthuang@math.ncu.edu.tw

Abstract

In this talk I will first introduce a pair of new de Rham complexes on
a compact oriented Riemannian manifold with boundary by using a pair of
global boundary conditions. Then I will discuss the Lefschetz fixed point
formula on these complexes with respect to a smooth map which is a local
isometry on the boundary and has only simple fixed points. This is a joint
work with Yoonweon Lee (Inha University, Korea).

28
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11:30~  Global bifurcation and exact multiplicity of positive solutions
for the one-dimensional perturbed Gelfand problem from com-

bustion theory
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13:40~  Heart Modelling of Some Genetic Channelopathies

14:05 Chu-Pin Lo BEW (EHA: RER)
14:05~  On the topology of tree-shifts

14:30  Chih-Hung Chang Rk (ERA: £BR)

15:00~  Exact multiplicity and bifurcation curves of positive solutions
of a one-dimensional Minkowski-curvature problem and its ap-
plication

15:25  Shao-Yuan Huang EAMNE (ERA: REIR)

15:25~  Classification of bifurcation curves for the one-dimensional
perturbed Gelfand equation with mized boundary conditions

15:50 Yu-Hao Liang BZ (EHA: REIR)
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Global bifurcation and exact multiplicity of positive
solutions for the one-dimensional perturbed Gelfand
problem from combustion theory

Shin-Hwa Wang(E{E%)
National Tsing Hua University
shwang@math.nthu.edu.tw

Abstract

We study global bifurcation curves and the exact multiplicity of positive
solutions for the two-point boundary value problem arising in combustion
theory

at+u

{ u"(x)+)\exp(““):0, —l<z<l,
u(—1) =u(l) =0,

where A > 0 is the Frank—-Kamenetskii parameter and a > 0 is the activation
energy parameter. We prove that there exists a critical bifurcation value ag
~ 4.069 such that, on the (), ||u||)-plane, the bifurcation curve is S-shaped
for a > ay and is monotone increasing for 0 < a < ag. That is, we prove the
long-standing conjecture for the one-dimensional perturbed Gelfand prob-
lem. We also study, in the (a, A, ||ul|)-space, the shape and structure of the
bifurcation surface.

This is a joint work with Shao-Yuan Huang.
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Heart Modelling of Some Genetic Channelopathies

Chu-Pin Lo(F#IK)
Providence University
cplo@kimo.com

Abstract

I will introduce some arrhythmia caused by genetic mutations, in partic-
ular related to the Ca2+ handling proteins of cardiac myocyte. For example,
the Catecholaminergic polymorphic ventricular tachycardia (CPVT) is a ma-
lignant arrhythmogenic disorder linked to mutations in the cardiac ryanodine
receptor (RyR2), calsequestrin (CASQ2), and CaMKII- - - predisposing the
young to syncope and cardiac arrest. I will introduce some models related to
CPVT. Since Beta-adrenergic receptor (BAR) stimulation is closely related
to CPVT, I will also introduce some BAR modeling issues.
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On the topology of tree-shifts

Chih-Hung Chang(GR&IR)
National University of Kaohsiung
chchang@nuk.edu.tw

Abstract

Topological behavior, such as chaos, irreducibility, and mixing of a one-
sided shift of finite type, is well elucidated. Meanwhile, the investigation
of multidimensional shifts, for instance, textile systems is difficult and only
a few results have been obtained so far. This paper studies shifts defined
on infinite trees, which are called tree-shifts. Infinite trees have a natural
structure of one-sided symbolic dynamical systems equipped with multiple
shift maps and constitute an intermediate class in between one-sided shifts
and multidimensional shifts. We have shown not only an irreducible tree-
shift of finite type, but also a mixing tree-shift that are chaotic in the sense
of Devaney. Furthermore, the graph and labeled graph representations of
tree-shifts are revealed so that the verification of irreducibility and mixing
of a tree-shift is equivalent to determining the irreducibility and mixing of
matrices, respectively. This extends the classical results of one-sided sym-
bolic dynamics. A necessary and sufficient condition for the irreducibility
and mixing of tree-shifts of finite type is demonstrated. Most important of
all, the examination can be done in finite steps with an upper bound.
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Exact multiplicity and bifurcation curves of positive
solutions of a one-dimensional Minkowski-curvature
problem and its application

Shao-Yuan Huang(Z|ER)
National Tsing Hua University
syhuang@math.nthu.edu.tw

Abstract

In this paper, we discuss exact multiplicity and bifurcation curves of
positive solutions of the one-dimensional Minkowski-curvature problem

{ [~/ /VT—u?]" = \f(u), —L<z<IL,
w(=L) =u(L) =0,

where A > 0 is a bifurcation parameter, L. > 0 is an evolution parameter,
f€Cl0,00)NC?*0,00), f(u) >0 for u >0, and f”(u) is not sign-changing
on (0,00). Under some suitable hypotheses on f(u), we find that the bifurca-
tion curves on the (A, ||ul| )-plane may change with varying L > 0. Also, we
study, in the (X, L, [[u|| . )-space, the shape and structure of the bifurcation
surface. Finally, we give an application for this problem with a nonlinear
term f(u) = u” + u? where ¢ > p > 0 satisfy some conditions.
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Classification of bifurcation curves for the
one-dimensional perturbed Gelfand equation with
mixed boundary conditions

Yu-Hao Liang(28%)
National Chiao Tung University
yhliang@nctu.edu.tw

Abstract

In this talk, we study the classification of bifurcation curves of positive
solutions for the one-dimensional perturbed Gelfand equation with mixed
boundary conditions given by

x) + Aexp (Hu) =0,0<z<1,
(0)—0 w'(l) = —c<0.
We prove that, for positive a < ag (= 0.501) and ¢ > 0, the bifurcation curve
is strictly increasing on the (A, ||ul|o)-plane. While, for a > a; (= 4.107),
there exists ¢; (= ¢1(a)) > 1.057 such that, on the (A, ||u||o)-plane, (i) when

0 < ¢ < ¢1, the bifurcation curve is S-shaped; (i) when ¢ > ¢;, the bifurca-
tion curve is C-shaped.
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STRUCTURAL AND DYNAMICAL ANALYSIS OF
MULTIMODE SOCIAL NETWORKS

Chi-Jen Wang(FEH{D)
Tunghai University
cjwang@thu.edu.tw

Abstract

We employ the recently developed theory of isospectral network reduc-
tions to analyze multi-mode social networks. This procedure allows us to
uncover the hierarchical structure of each mode of the networks we consid-
ered. Additionally, by performing a dynamical analysis of these networks we
are able to find a number of other network features. We apply both of these
approaches to the Southern Women Data Set, one of the most studied social
networks and demonstrate that these techniques provide new information,
which complement previous findings.
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From Cantor to Misiurewicz along parameter rays

Yi-Chiuan Chen(fRIE=)
Academia Sinica
Y CChen@math.sinica.edu.tw

Abstract

We consider degeneration process from a Cantor Julia set to a Misiurewicz
one in the family of complex quadratic maps. We give an estimate of the
speed of the holomorphic motion when the parameter moves along a pre-
periodic parameter ray of the Mandelbrot set. Then we conclude that such
a particular motion dynamically converges.

A joint work with Tomoki Kawahira of Tokyo Institute of Technology.
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Exact multiplicity of positive solutions of a
one-dimensional prescribed curvature problem

Kuo-Chih Hung(GEEIZ)
National Chin-Yi University of Technology
kchung@ncut.edu.tw

Abstract

We study the exact multiplicity and bifurcation diagrams of positive so-
lutions u € C?*(—L,L) N C[—L, L] of the one-dimensional multiparameter
prescribed curvature problem with nonlinearity f(u) = u” 4+ u?. We prove
that the problem has at most two positive solutions for any 0 < p < ¢, 00
and A\, L > 0.
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A numerical study of a dengue model with changing
proportion of patients hospitalized

Bo-Ru Lin(#{E%)
National Kaohsiung Normal University
snell109@gmail.com

Abstract

According the 2009 revised World Health Organization (WHO) dengue
case classification for the diagnosis and management, we propose a determin-
istic model which includes the proportion of patients hospitalized, the time
from bitten to case classified, recruitment rate and death rate of mosquitoes.
The basic reproductive number (R0) with reasonable biological meaning is
obtained. We also prove that the disease-free equilibrium is locally asymp-
totically stable if R0 < 1. Numerical investigations demonstrate decreasing
of that basic reproduction number (R0), human data of infected cases and
accumulative deaths after intervention.
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An inextensible vesicle interacting with Navier-Stokes
equations

Ching-Hsiao Cheng
National Central University
cchsiao@gmail.com

Abstract

In this talk, we study the dynamics of inextensible vesicles inside viscous
Newtonian fluids. I will first talk about how to derive a mathematical model
describing the underlying physics and then talk about the a priori estimates
in order to capture the possible solution spaces in which we look for possible
solutions. Some new information which may enhance the accuracy in numer-
ical simulations will be provided.
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On the the bubbling phenomenon of rank two Gauge
theory

Hsin-Yuan Huang(Z{E7T)
National Sun Yat-sen University
hsinyuanh@gmail.com

Abstract

In this talk, I will survey the recent developments of the system arising
from the Chern-Simons Model with two Higgs Particles.
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A reaction-diffusion-advection system modeling the
growth of phytoplankton consuming inorganic carbon
with internal storage

Feng-Bin Wang
Chang Gung University
fbwang0229@gmail.com

Abstract

This talk presents a PDE system modeling the growth of single species
population consuming inorganic carbon that is stored internally in a partially
mixed habitat. Inorganic carbon takes the forms of 7CO2” (dissolved CO2
and carbonic acid) and ?CARB” (bicarbonate and carbonate ions), which are
substitutable in their effects on algal growth. We first establish a threshold
type result on the extinction/persistence of the species in terms of the sign of
a principal eigenvalue associated with a nonlinear eigenvalue problem. If the
habitat is the unstirred chemostat, we add biologically relevant assumptions
on the uptake functions and prove the uniqueness and global attractivity of
the positive steady state when the species persists.

This talk is based on my recent work joint with Drs. Sze-Bi Hsu and King-
Yeung Lam.

44



Absolute stability and synchronization in neural field
models with transmission delays

Chang-Hong Wu(RE&i8)
National University of Tainan
changhong@mail.nutn.edu.tw

Abstract

Neural field models can be seen as the continuous networks of cortical
units. Since the pioneering works of Wilson and Cowan, and Amari, there
have been tremendous efforts towards developing mathematical tools to in-
vestigate neural field models. In this talk, we would like to introduce the
background briefly and discuss the stability and synchronization for some
neural field models with delays.

This talk is based on the joint work with Chiu-Yen Kao and Chih-Wen Shih.
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Asymptotic behavior for Rayleigh’s problem based on
kinetic theory

Hung-Wen Kuo (Z/IEX)
National Cheng Kung University
hwkuo@mail.ncku.edu.tw

Abstract

We investigate Rayleigh’s problem at small Mach numbers in rareed gas
dynamics. We show that the asymptotic behavior of the gas represents a
perturbation to the free molecular gas when the time is much less than the
mean free time. On the other hand, if the time is much greater than the
mean free time, we show that the gas dynamics is governed by the linearized
Navier-Stokes equation with a slip flow on the boundary and establish a
boundary layer correction with thickness of the order of the mean free path.
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Classification of Standing Wave Solutions to a Coupled
Schrodinger System

Zhi-You Chen(BREB)
National Changhua University of Education
zhiyou@cc.ncue.edu.tw

Abstract

In this talk, we consider a nonlinear elliptic system which is an extension
of the single equation derived by investigating the stationary states of the
nonlinear Schrodinger equation. We establish the uniqueness of solutions to
the Dirichlet problem on the ball and entire space as the parameters within
certain regions. In addition, a complete structure of different types of solu-
tions for the radial case is also provided.
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An inextensible vesicle interacting with Navier-Stokes
equations

Ching-Hsiao Cheng
National Central University
cchsiao@gmail.com

Abstract

In this talk, we study the dynamics of inextensible vesicles inside viscous
Newtonian fluids. I will first talk about how to derive a mathematical model
describing the underlying physics and then talk about the a priori estimates
in order to capture the possible solution spaces in which we look for possible
solutions. Some new information which may enhance the accuracy in numer-
ical simulations will be provided.
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Asymptotic limit for rotational compressible
magnetohydrodynamic flows

Cheng-Fang Su(&&75S)
National Central University
dododo@url.com.tw

Abstract

In this talk we consider the compressible models of magnetohydrody-
namic flows giving rise to a variety of mathematical problems in many areas.
First, we will introduce the asymptotic limit for the compressible rotational
magnetohydrodynamic flows with the well-prepared initial data such that
a rigorous quasi-geostrophic equation with diffusion term governed by the
magnetic field from a compressible rotational magnetohydrodynamic flows is
derived. Finally, we will show the two results: the existence of the unique
global strong solution of quasi-geostrophic equation with good regularity on
the velocity and magnetic field and the derivation of quasi-geostrophic equa-
tion with diffusion.
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Asymptotic behavior of equilibrium states of
reaction-diffusion systems with mass conservation

Tien-Tsan Shieh(#HXR)
National Center for Theoretical Sciences
ttshieh@ncts.ntu.edu.tw

Abstract

We deal with a stationary problem of a reaction-diffusion system with a
conservation law under the Neumann boundary condition. It is shown that
the stationary problem turns to be the Euler-Lagrange equation of an energy
functional with a mass constraint. When the domain is the finite interval
(0, 1), we investigate the asymptotic profile of a strictly monotone minimizer
of the energy as d, the ratio of the diffusion coefficient of the system, tends to
zero. In view of a logarithmic function in the leading term of the potential,
we get to a scaling parameter & satisfying the relation ¢ := v/d = v/Iog K/K2.
The main result shows that a sequence of minimizers converges to a Dirac
mass multiplied by the total mass and that by a scaling with x the asymp-
totic profile exhibits a parabola in the nonvanishing region. We also prove
the existence of an unstable monotone solution when the mass is small.
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The Profile of Random Digital Trees

Michael Fuchs(fF%5R)
National Chiao Tung University
mfuchs@math.nctu.edu.tw

Abstract

Random digital trees are an important class of random trees due to their
usage as data structures in Computer Science. Properties of their shape have
direct relevance in the analysis of the complexity of algorithms performed on
these trees. Thus, the analysis of their shape has attracted a lot of attention
over the last few decades. Recently, a more universal view started to emerge
via the introduction of the so-called (node) profile which encodes the whole
silhouette of the tree. Apart from allowing one to re-prove and strengthen
previous results, the investigation of the profile is also interesting in its own
right. In this talk, we will review some of the results obtained so far for
the profile of digital trees. IN particular, we will present some of our recent
results for the profile of symmetric digital search trees which fill one of the
major holes in the theory.

The talk is based on joint work with Michael Drmota (Technical Univer-
sity of Vienna), Hsien-Kuei Hwang (Academia Sinica) and Ralph Neininger
(Goethe Universitaet).
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Basic WK-recursive Pyramid Networks and Triangular
Pyramid Networks

Su-Tzu Juan(FtBZE)
National Chi Nan University
jsjuan@ncnu.edu.tw

Abstract

FEA BRI ET L E1F L, BEF SRS LAV I B st 7E I 2 50
r—ERERE A8, e i, EAE. B E . SR A, AT, A8
B, HIBE., EnEEEREEEERRE S, — Rk, RMRG—EH
Ry, BRI EREEROMERS R BAR, SRR AL MR A R e AR
EEAE SRS 2 B R, N2, FRFEE DL E S e R
o RIMRRGET— AR 7258 Lo ML R IR B P Ry B Rk, RAHE EEM TR, &F
HEHEEE (pyramid network) B—{ERIIDIREFTHE L, MR ZNZ GEE
R B WS E. BTRESSTFEMBHEE, R RWESFEERE
FERVE: H—E WK REEFEREE (basic WK-recursive pyramid net-
work); A —EAIZ=AESFEMEE (triangular pyramid network), FHIEAE
25 A L e A 2 (L < B R SRR R R I L
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Strongly Balanced (m,n)-Tadpole Systems

Ming-Hway Huang(=HBEE)
Yuanpei University
rudin86@yahoo.com.tw

Abstract

The (m, n)-tadpole is a graph obtained by joined a cycle C,, to a path P,
with a bridge. An (m, n)-tadpole system of order v is a pair Simga = (X, B),
where X is a finite set of v vertices and B is a collection of edge disjoint (m, n)-
tadpoles (called blocks) which partitions the edge set of the complete graph
K,, defined in X. In this talk, we will determine the spectrum of all types of
balanced (4, 2)-tadpole systems.

o6



Pair L(2,1)-labelings of graphs

Roger K. Yeh(ENXE
Feng Chia University
rkyeh@math.fcu.edu.tw

Abstract

An L(2,1)-labeling of a graph G = (V,E) is an assignment of non-
negative integers to V' such that two adjacent vertices must receive num-
bers (labels) at least two apart and further, if two vertices are in distance 2
then they receive distinct labels. This article studies a generalization of the
L(2,1)-labeling. We assign sets with at least one element to vertices of GG
under some conditions.
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P2,P3-free linear forests are antimagic

Jen-Ling Shang(&I21&)
Kainan University
jlshang@mail.knu.edu.tw

Abstract

A graph with g edges is called antimagic if its edges can be labeled with 1,
2, ... , q such that the sums of the labels of the edges incident to each vertex
are distinct. A linear forest is a graph of which each component is a path
of order greater than one. A Pk-free linear forest is a linear forest without
any path Pk as its components. Recently it was shown that P2,P3,P4-free
linear forests are antimagic. And conjectured that P2,P3-free linear forests
are antimagic. This paper settles this conjecture and shows that P2,P3-free
linear forests are antimagic.
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Acyclic orientation and circular coloring

Li-Da Tong(ZIIX)
National Sun Yat-sen University
ldtong@math.nsysu.edu.tw

Abstract

An (m.k)-coloring f of a graph G = (V,E) is a function from V to
{0,1,---,m — 1} such that if uv is an edge of G then k < |f(u) — f(v)| <
m — k. The circular chromatic number cc(G) of a graph G is min{m/k :
G has an (m,k)-coloring}. Let C' = (v1,v2,--- ,vt,vl) be a cycle of a digraph
D, c+ be the number of arcs (z,y) in D with (x,y) being (vi, vi+1) or (vt,v1)
for some i and ¢— =t — ¢+, and 7(C) = max{t/c—,t/c+}. Then the flow-
ratio r(D) of an acyclic orientation D is max{r(C') : C'is a cycle of D}. God-
dyn, Taris, and Zhang proved that if GG is a simple graph with cycles, then the
circular chromatic number cc(G) of G is min{r(D) : D is an acyclic orientation of G}.
In the talk, we will discuss the relations between acyclic orientations and cir-
cular colorings in a graph.
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Relaxed distance-two colorings on wireless

Wu-Hsiung Lin(#REH)
National Chiao Tung University
wuhsiunglin@nctu.edu.tw

Abstract

Distance-two colorings of graphs provide a solution to the interference
problem for communication in a wireless sensor network (WSN), which pro-
hibit a node from using the same time slot as those of its 1-hop and 2-hop
neighbors. The interference problem of data collection in a dense duty-cycle
wireless sensor and sink network (DC-WSN) has been studied by Navarra,
Pinotti and Formisano in 2012. In 2009, Wu and Tesng proved that when
performing data collection in a WSN, the set of the interference neighbors
can be relaxed with respect to the data-collection tree. By proposing a dis-
tributed relaxed distance-two 6-coloring algorithm, we solve the interference
problem for tree-based data collection in a dense DC-WSN with the concept
of the relaxed interference set; and by proving the lower bound is 6, we con-
firm the optimality of our algorithm.
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A matrix realization of upper bounds of spectral
radius of nonnegative matrix

Cheng-Yen Jen (E1R{2)
National Chiao Tung University
yjc7755@gmail.com

Abstract
In this talk, I will introduce a general way to express upper bounds of the
spectral radius of a given nonnegative matrix in terms of the spectral radii

of 2 x 2 matrices, which extends the Perron-Frobenius Theorem and gives
matrix realization of new and many previous known results.
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Designs over binary field with constant block sum

Chia-An Liu(ZIX%)
I-Shou University
liuchiaan8@gmail.com

Abstract
Several balanced incomplete block designs (BIBDs) and group divisible

designs (GDDs) over binary field with constant block sum are proposed in
this research. The parameters of each design are also provided.
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Decomposing Kn - Qt into 4-Cycles

Yu-Fong Hsu(i5&1%)
Tamkang University
joliwugy@gmail.com

Abstract

A decomposition of a graph G into subgraphs H1,H2,....Hn of G is a
partition of the edge-set of G into the union of edge sets of H1,H2,... Hn
and Hi and Hj are edge disjoint subgraphs of G. If each Hi is isomorphic to
a k-cycle, then we say G can be decomposed into k-cycles. A quartic graph
of order t is a graph which is 4-regular, denoted by Qt. In this talk, we show
that for each ¢ > 5 and n > ¢+ 3, if (1) n =5 (mod 8) when t is odd or (2)
n = 1(mod 8) when t is even, then Kn - Qt can be decomposed into 4-cycles.
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The Nested Chain Decompositions of Some
Normalized Graded Posets of Rank Three

Wei-Tian Li(ZFi&X)
National Chung Hsing University
weitianli@nchu.edu.tw

Abstract

A graded poset P is a normalized matching if the normalized matching
property holds for any two levels of P. It is conjectured by Griggs in 1975
that every finite normalized matching rank-unimodal poset has a nested chain
decomposition. This conjecture is widely open and is only verified for posets
of rank 2. In this talk, we will learn the early results of Shahriar et al. on
some normalized matching posets of rank 3. Moreover, we will modify their
approach to show more posets satisfying the Griggs’s conjecture.

Joint work with Mr. Yu-Lun Chang
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Optimal Solution for Lights Out and its Application to
Twisty Puzzle

Jun-Yi Guo (' E&)
National Taiwan Normal University
junyiguo@gmail.com

Abstract

This talk introduces the minimal solution of Light-out games and other
similar commutative puzzles. In 1998, Anderson and Feil used algebric ap-
proach to find a solution. In 2009, Goldwasser et al. proved the lit-only
restriction is not different for the sigma game. In 2014, Schicho and Top dis-
cussed many variation of Lights Out. Those results heavily rely on computer.
In this talk, we use mathematical methods to find an upper bound of minimal
solutions, and furthermore, give an estimation algorithm to the upper bound.
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Some of the Recent Developments of
High-Performance Matrix Computations for Big Data
Analysis and Large-scale Numerical Simulations

Wei-Chung Wang(E&{H)
National Taiwan University
wwang@ntu.edu.tw

Abstract

The latest CPU and GPU equip advanced features and perform efficiently.
More and more co-processors such as GPU and Xeon Phi have also been in-
stalled in the major parallel systems. On the other hand, a fast growing size
of data sets is collected, censored or derived ubiquitously in almost all fields.
To fully take advantages of these modern and powerful computer systems
to conduct large-scale data analysis and scientific computations, we need to
design novel algorithms that explore and utilize the properties of the tar-
get data or simulation problems, the matrix structures, and the hardware
architectures. In this talk, we focus on a direct linear system solver and
a truncated singular value decomposition to show how we design new al-
gorithms along the trend of fast-evolving processors and computer systems.
First, the direct solver is a GPU-accelerated compressed hierarchical Schur
algorithm (G-CHIS), and it is used to solve ill-conditioned linear systems
arising in 3D photonic device simulations. Second, the integrated singular
value decomposition (iSVD) is designed to decompose large matrices, which
broadly arising in data analytics, by using multiple random projections and
equipped with several variants on parallel computers. Numerical results will
be presented to show the advantages of the proposed algorithms.
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Iterative Method for Space-Time Fractional
Advection-Diffusion Equations

Min-Hsiung Lin(#R8I%#)
National Cheng Kung University
mhlin@mail.ncku.edu.tw

Abstract

In this talk, we discuss practical numerical methods for solving a class of
initial-boundary value problems of space-time fractional advection-diffusion
equations. First, we propose an implicit method based on two-sided Gru?nwald
formulae and discuss its stability and consistency. Then, we develop the pre-
conditioned generalized minimal residual (preconditioned GMRES) method
with easily constructed preconditioners. Importantly, because resulting sys-
tems are Toeplitz-like, fast Fourier transform can be applied to significantly
reduce the computational cost. We perform numerical experiments to demon-
strate the efficiency of our preconditioners, even in cases with variable coef-
ficients.
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Toward Deep Learning for Application in Finance

Yen-lung Tsai(Z2XEE)
National Chengchi University
yenlung@nccu.edu.tw

Abstract

Deep learning has seen many successful applications in various domains.
We survey different methods and structures for deep learning, and how could
we apply these techniques to financial problems. There are several reasons
why deep learning has much potential to deal with complex financial prob-
lems. For instance, the feature engineering can be done almost automatically,
and deep learning is less prone to overfitting.
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3D image morphing by large deformation
diffeomorphic metric map in conformal parametric
domain

Chin-Tien Wu(REH)
National Chiao Tung University
ctw@math.nctu.edu.tw

Abstract

In this talk, we will introduce some of our recent works on 3D images.
Brief reviews on global parametrization using conformal mapping, point
cloud registrations and mesh completion will be shown. One of the ma-
jor challenge on 3D animation is to efficiently manage huge amount of data
generated by scanner. To overcome this difficulty, recently, Gu and Yau
propose to compress the data using mean curvature H and conformal fac-
tor A. In this work, we follow Gu and Yau’s idea and further apply it to
video compression. Details include extracting key frames from the video,
matching landmark points on parametric domains, interpolating (H, \) for
the remaining frames, and finally reconstructing 3D geometric and texture.
The corner stones in our frame works include (i) a robust energy-minimized
conformal parameterization by Yueh for building the Riemann map (ii) Fi-
nite element method combined with multigrid method for multi-resolution
surface reconstruction and (iii)Computation of large deformation diffeomor-
phic metric map via landmarks matching. We shall briefly address the above
key steps and show some of our numerical results.

71



The Scientific Computing Journey for the 2015
Dengue Epidemics in Tainan

Yu-Chen Shu(8¥FE)
National Cheng Kung University
ycshu@mail.ncku.edu.tw

Abstract

Dengue, an infectious tropical disease, has recently emerged as one of the
most important mosquito-borne viral diseases in the world. In 2015, Tainan
experienced severe dengue epidemics. According the open data, we found
some interesting issues. First, we show the distance between a new patients
and an existed patient obeys exponential distribution. Second, we use SEIR
model and a smooth effective contact rate to fit historical data. The effective
contact rate decays after the epidemic prevention works by the government.
Third, we perform a Monte Carlo simulation to estimate temporal prevalence
of asymptomatic dengue viremia (ADV) among people aged 20-64. A very
high prevalence of asymptomatic dengue viremia was found in Tainan. We
also recommend that measures to ensure blood safety should be evaluated
and implemented during dengue epidemics, even in non-endemic areas.
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Regularity for elliptic equations in heterogeneous
media

Li-Ming Yeh (ZE1IHR)
National Chiao Tung University
liming@math.nctu.edu.tw

Abstract

In this talk, we introduce some regularity results for elliptic equations in
heterogeneous media. The problem has applications in oil recovering indus-
try, transport in superconducting multifilamentary composites, the stress in
composite materials, and so on.

First we consider a periodic case. The medium consists of a periodic
connected sub-region with high permeability and a periodic disconnected
matrix block subset with low permeability. Let ¢ € (0,1) denote the size
ratio of the period to the whole domain and let the permeability ratio of
the disconnected matrix block subset to the connected sub-region be of the
order w2 € (0,1). For elliptic equations with diffusion depending on the
permeability, the elliptic solutions are smooth in the connected sub-region
but vary rapidly in the matrix block subset. Indeed, in the connected sub-
region the elliptic solutions can be bounded uniformly in e, w in Hélder norm,
but not the case for the solutions in the matrix block subset. It is well-
known that the elliptic solutions converge to a solution of some homogenized
elliptic equation as €,w converge to 0.In this talk, we explain that the Loo
convergence estimate can be derived as €,w converge to 0. More results on
W1,p and Lipschitz norms will also be presented.

Next we consider a random case. The medium is separated by a random
ensemble of simply closed interfaces into a connected sub-region with high
conductivity and a disconnected subset with low conductivity. The elliptic
equations, whose diffusion coefficients depend on the conductivity, have fast
diffusion in the connected sub-region and slow diffusion in the disconnected
subset. Without a stationary-ergodic assumption, a uniform Hélder estimate
in w, e, A for the elliptic solutions can be derived, where w is a realization of
the random ensemble, ¢ € (0,1) is the length scale of the interfaces, and
A2 € (0,1) is the conductivity ratio of the disconnected subset to the con-
nected sub-region. W also note that if external sources are small enough in
the disconnected subset, the uniform Holder estimate in w, e, A holds in the
whole domain. If not, it holds only in the connected sub-region. Meanwhile,
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the elliptic solutions change rapidly in the disconnected subset.
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Use Linear Regression to Minimize the Total Error of
the Numerical Differentiation

Jeng-Nan Tzeng(EI1ES)
National Chengchi University
jengnan@gmail.com

Abstract

It is well known that numerical derivative contains two types of errors.
One is truncation error and the other is rounding error. By evaluating vari-
ables with rounding error, together with step size and the unknown coefficient
of the truncation error, the total error can be determined. We also know that
the step size affects the truncation error very much, especially when the step
size is large. On the other hand, rounding error will dominate numerical
error when the step size is too small. Thus, to choose a suitable step size is
an important task in computing the numerical differentiation. If we want to
reach an accuracy result of the numerical difference, we had better estimate
the best step size. We can use Taylor Expression to analyze the order of
truncation error, which is usually expressed by the big O notation, that is,
E(h) = Chk. Since the leading coefficient C contains the factor f(k)(&) for
high order k and unknown &, the truncation error is often estimated by a
roughly upper bound. If we try to estimate the high order difference f(k)(¢),
this term usually contains larger error. Hence, the uncertainty of £ and the
rounding errors hinder a possible accurate numerical deviative. We will in-
troduce the statistical process into the traditional numerical difference. The
new method estimates truncation error and rounding error at the same time
for a given step size. When we estimate these two types of error successfully,
we can reach much better modified results. We also propose a genetic ap-
proach to reach a confident numer- ical derivative.
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Geophysical fluid models with time periodic forcing

Ming-Heng Shiue(EZ&RX)
National Chiao Tung University
mingcheng.shiue@Qgmail.com

Abstract

In this talk, several mathematical models related to geophysical fluid dy-
namics including two-dimensional Navier-Stokes equations and three-dimensional
viscous primitive equations are considered. In particular, time periodic mo-
tions of the fluid are studied. Depending on the smallness assumption of the
applied time periodic force, the existence and uniqueness of the time periodic
strong solution hold and this time periodic solution is globally asymptotically
stable in the some sense. Without smallness assumption of the force term,
the stability is unknown. It is expected that when the size of the force term
is increasing, the time periodic solution may no longer asymptotically sta-
ble. For 2D Navier-Stokes equations, the numerical experiments to study the
bifurcation of the time periodic solutions with increasing amplitude of the
force are presented. The bifurcation diagram is presented to conjecture that
the time periodic fluid patterns are asymptotically stable when the earth re-
ceives a relatively small amount of solar energy regularly, ; However, it will
lose its stability when the earth receives too much solar energy even though
in a time periodic way.

This presentation is based on a joint work with Dr. Chun-Hsiung Hsia, Dr.
Chang-Yeol Jung and Dr. Thien Binh Nguyen.
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Newton—Noda iteration for finding the Perron pair of
a weakly irreducible nonnegative tensor

Ching-Sung Liu(ZI512)
National University of Kaohsiung
chingsungliu@nuk.edu.tw

Abstract

In this talk, we present a Newton—Noda iteration (NNI) for computing
the Perron pair of a weakly irreducible nonnegative mth-order tensor A, by
combining the idea of Newton’s method with the idea of the Noda iteration.
The method requires the selection of a positive parameter 0 in the kth it-
eration, and produces a scalar sequence approximating the spectral radius
of A and a positive vector sequence approximating the Perron vector. We
propose a halving procedure to determine the parameters 6y, starting with
0, = 1 for each k, such that the scalar sequence is monotonically decreasing.
Convergence of this sequence to the spectral radius of A (and convergence of
the vector sequence to the Perron vector) is guaranteed for any initial pos-
itive unit vector, as long as the sequence {6y} so chosen is bounded below
by a positive constant. In this case, we always have 6, = 1 near convergence
and the convergence is quadratic. Very often, the halving procedure will
return 0, = 1 (i.e., no halving is actually used) for each k. If the tensor is
semisymmetric, m > 4, and 6, = 1, then the computational work in the kth
iteration of NNI is roughly the same as that for one iteration of the Ng—Qi—
Zhou algorithm, which is linearly convergent for the smaller class of weakly
primitive tensors.
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Maximum shear stress in finite element method for
viscoelastic fluid flows past a transverse slot problem

Hsueh-Chen Lee(ZEER)
Wenzao Ursuline University of Languages
87013@mail.wzu.edu.tw

Abstract

The work concerns least-squares finite element solutions of the PTT vis-
coelastic fluid using adaptively refined grids. Model problems considered
are the flow past a planar channel and transverse slot problems. Results
of the adaptive refined meshes generated by the maximum shear stress are
presented, along with comparisons using a velocity gradient refinement for
the least-squares functional. In addition, adaptive grids using the maximum
shear stress outperform those using velocity functions, and satisfactory re-
sults are obtained using a lower total number of elements. Numerical results
indicate that the refinement results of the stress are effective for analyzing
viscoelastic fluid flows. Finally, the effects of polymer parameters are also
investigated.
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Analytic and Numerical Solutions of Cerebrospinal
Fluid with Poroelastic Theory

Shih-Gang Liao (L)
National Cheng Kung University
L18021010@mail.ncku.edu.tw

Abstract

Poromechanics has been widely applied for the biomechanics, e.g. cere-
bromechanics. In this talk, we focus on the simplified coupled u-p formulation
which was derived by O. C. Zienkiewicz who originally used it to depict lig-
uefaction phenomena in geomechanical engineering. The main difficulties are
the non-linear boundary condition and extra force term. First, we give a nu-
merical analytical steady state solution via Maple. In addition, we introduce
the additional force term to conquer the difficulty caused by the external
force which breaks the CFL condition. Stagger grid and scaling analysis are
used to eliminate the numerical rounding errors. Numerical results show
the first order convergence of the steady state solution. At last, we will show
a pressure wave induced by sudden change at the boundary from steady state.
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Algorithms for Conformal Parameterizations with
Applications

Mei-Heng Yueh($E%F)
National Chiao Tung University
henryyueh@gmail.com

Abstract

Surface parameterizations have been widely applied to digital geometry
processing. In this talk, I will introduce an efficient algorithm for computing
conformal parameterizations of simply-connected open surfaces, and demon-
strate some applications on 3D animations.
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Mean-field bound on the 1-arm exponent for Ising
ferromagnets in high dimensions

Akira Sakai
Hokkaido University
sakai@Qmath.sci.hokudai.ac.jp

Abstract

The Ising model is a statistical-mechanical model for magnets. It is now
known that, if the spin-spin coupling is non-negative and reflection-positive
(e.g., the nearest-neighbor model is reflection-positive), then it exhibits a
continuous phase transition: the critical 1-spin expectation at the center of
a ball of radius r vanishes as r goes to infinity. It is believed to decay in
powers of r, with an exponent p called the 1-arm exponent. Presumably this
exponent takes on the mean-field value 1 in high dimensions, but the best
possible bound so far is (d — 2)/2, due to a hyperscaling inequality.

I will show how we may achieve the mean-field bound on the Ising 1-arm
exponent, i.e., p < 1.

This is ongoing joint work with Satoshi Handa and Markus Heydenreich.
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Large deviation of a stochastic processes in magnetic
fields

Li-Hu Xu(iRigrk)
University of Macau
xulihu2007@Qgmail.com

Abstract

Fluctuation theorem is one of the major achievements in the field of
nonequilibrium statistical mechanics during the past two decades. Steady-
state fluctuation theorem of sample entropy production rate in terms of large
deviation principle for diffusion processes have not been rigorously proved yet
due to technical difficulties. Here we give a proof for the steady-state fluctu-
ation theorem of a diffusion process in magnetic fields, with explicit expres-
sions of the free energy function and rate function. The proof is based on the
Karhunen-Loeve expansion of complex-valued Ornstein-Uhlenbeck process.
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Generalizations of Weierstrass’s polynomial
approximation

Jyy-1 Hong(GEIER)
National Sun Yat-sen University
hongjyyi@gmail.com

Abstract

The celebrated Weierstrass’s theorem characterizes the set of continu-
ous functions on a compact interval via uniform approximation by algebraic
polynomials. Among many proofs and generalizations established, Berstein
(1912) provided a constructive probabilistic approach using binomial distri-
bution. In this work, we generalize the Weierstrass’s polynomial approxima-
tion to continuous functions defined on the k-dimensional unit simplex, the
k-dimensional "unit cube”, and a general metric space (S,d) with a family of
probability measures.
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Diffusion Map with Application to Sleep Stage
Assessment

Gi-Ren Liu(ZIR1(D)
National Cheng Kung University
f96221004@gmail.com

Abstract

I would like to talk about how to use the respiration signals, including
the thoracic (THO) and abdominal (ABD) movement signals during sleep,
to capture the time-dependent sleep stages, consisting of Awake, Rapid-
Eye-Movement (REM), N1, N2, and N3. Traditionally, the identification of
the sleep stage within each time slot relies on expensive and labor-intensive
Polysomnography (PSG). This limitation motivates the development of an
objective and automatic identification system about the sleep stages. The
diffusion map with the features extracted from respiration signals is applied
to re-parameterize the time slots during sleep. Our simulation results show
that the time slots with the same sleep stage are roughly clustered together.
After getting the clusters, we apply the support vector machine to separating
them into five regions and use the cross validation to assess the performance
of prediction. In summary, our simulation results show that the accuracy of
prediction can reach around 80% at least.

This is a joint work with Hautieng Wu (University of Toronto) and Yuan-
Chung Sheu (National Chiao Tung University).
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Martin Boundary for Brownian Motion and Some
Applications

Wei-Da Chen(BRE5E)
National Central University
dxdydzdtds@gmail.com

Abstract

In this note, we study the Martin boundary for some Gaussian diffu-
sion processes X;. General theory of Martin boundary for Markov process
has been well developed in the literature. See Kunita-Watanabe (1965),
Dynkin (1969), Salminen (1981). One of its important applications is to give
the unique representation of harmonic functions in terms of minimal Martin
functions. There are very few concrete examples that properties of Martin
boundary are studied, such as Brownian motion. Martin bounday for 2D
Gaussian transient diffusion process were studied in Cranston-Orey-Rosler
(1983). They studied the space time Martin boundary for such diffusion
process. As a result, they obtained the representaion for positive harmonic
functions. The space-time Martin boundary is to consider the Martin bound-
ary for X; = (t,X;) € (0,00) x R? as a Markov process. In this note, we
show how to generalize this idea to the high dimensional space. We will dis-
cuss the convergence of some h-diffusion process, the diffusion process under
h-transform, where h is a positive space time harmonic function. We also
consider the relation between a positive space time harmonic function and
limiting distribution of h-diffusion process. Finally, we will use the repre-
sentation of the space-time harmonic function to get the Boundary-Crossing
probability.
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Infinite divisibility in classical and bi-free probability

Hao-Wei Huang(&Ei&E&)
National Sun Yat-sen University
hwhuang@math.nsysu.edu.tw

Abstract

In 2013, D. Voiculescu introduced the notion of bi-free independence as a
generalization of free independence in order to simultaneously study the left
and right random variables in a vector space. This research field is later on
called bi-free probability. In this talk, we will provide an analytic approach
to bi-free probability and bi-freely infinite divisibility . Specifically, we will
begin with basic definitions and results, and then introduce bi-free limit the-
orems, bi-free infinitely divisible distributions, and bi-free stable laws.
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Scaling limits for one-dimensional parabolic Anderson
model

Chien-Hao Huang(ZEER)
National Center for Theoretical Sciences
chhuang@ncts.ntu.edu.tw

Abstract

We consider the statistical mechanics model with Hamiltonian described
by one-dimensional random walk in random scenery. In the continuum and
weak disorder regime, the partition function as a random variable converges
weakly to a Wiener Chaos expansion.
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The properties of the American volatility in
time-homogeneous diffusion processes

Hsuan-Ku Liu(2IE%)
National Taipei University of Education
hkliu.ntue@gmail.com

Abstract

This paper studies the parabolic free-boundary problem arising from the
valuation of American-style volatility options. With the volatility index fol-
lowing the mean-reverting 3/2 volatility process, we propose the initial value
for the early exercise boundary of the finite-time horizon American volatility
option and the closed-form expression for the price of the perpetual Ameri-
can power option.
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Moments’ thoughts about martingale with
independent increments and its applications

Ching-Tang Wu(REEZ)
National Taitung University
ctwu@nttu.edu.tw

Abstract

In this talk we study the cross moment of martingale with independent
increments. Applying this result we can give an alternative proof of an iden-
tity between quadratic functionals of Brownian motion holds in law, which
plays some role in given an explanation of the Ciesielski-Taylor identities.
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The Mabinogion sheep problem

Yi-Shen Lin(#RZZ{H)
Academia Sinica
yslin@stat.sinica.edu.tw

Abstract

In this talk, we will introduce an optimal control problem for the Mabino-
gion sheep model, which was first considered by D. Williams. There is a
magical flock of sheep, some black and some white. At each stage t=1,2,...,
a randomly chosen sheep bleats; if the bleating sheep is white, one black
sheep instantly becomes white; if the bleating sheep is black, one white sheep
instantly becomes black. Suppose that this system can be controlled by re-
moving any number of white sheep at (the end of) each stage. The goal is to
find a control strategy to maximize the expected final number of black sheep.
By applying the martingale optimality principle, D. Williams shows that the
problem is solvable and admits a simple solution. We propose a more gen-
eral model M(p,q), in which at each stage, when the bleating sheep is white
(black, resp.), a black (white, resp.) sheep (if any remain) instantly becomes
white (black, resp.) with probability p (q, resp.) and nothing changes with
probability 1-p (1-q, resp.). Note that the original model corresponds to
(p,q)=(1,1) and that M(p,q) is equivalent to M(p’,q’) if p/q=p’/q’. Follow-
ing Williams’ approach, we show that model M(p,q) admits a simple solution
if p/q=1/2 or 2. We also present some numerical results for model M(p,q)
when p/q is not in 1/2,1, 2, indicating that an intuitively appealing strategy
is not optimal for the general model.
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Highlight on recent progress for the trust region
subproblem and its variants

Ruey-Lin Sheu (55
National Cheng Kung University
rsheu@mail.ncku.edu.tw

Abstract

The talk aims to highlight important feature and results of the trust re-
gion subproblem and its variants. The trust region subproblem minimizes
globally a possibly nonconvex quadratic function over the unit ball, whereas
the generalization we discuss and review here is either to replace the unit ball
with a general quadratic function; or to add additional linear inequality con-
straints to it, but not both. It is not until very recent that people completely
understand the aforementioned variants of the trust region subproblem, so
the results are relatively new and not known to many audiences in the so-
ciety. As many results are scattered in some highly technical papers and
many were indeed contributed by the same authors of this talk, we feel that
it is necessary to address the core concepts and highlight the connections in
between the technicality of different extensions. We shall focus on the poly-
nomial solvability of the problems, by exploring the hidden convexity and
strong duality through a tight SDP relaxation, or by an induction scheme
reducing to the basic trust region subproblem.
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Minimax problems and two-person (zero-sum) Dynamic
game systems

Hang-Chin Lai (¥ ;g %)

National Tsing Hua University
hclai@math.nthu.edu.tw

Abstract
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Solving Bipolar Max-product Equation Constrained

Cheng-Feng Hu (fH&73)
National Chiayi University
cfhu@mail.ncyu.edu.tw

Abstract

This work considers a generalization of the linear optimization problem
with fuzzy relational equations by allowing for bipolar max-product con-
straints, i.e., constraints in which not only the decision variables but also their
logical negations occur. Some critical features associated with the feasible do-
main and optimal solutions of the bipolar max-product equation constrained
linear optimization problem are studied. An integer optimization based tech-
nique is developed for solving the linear optimization problem constrained by
a system of bipolar fuzzy relational equations with max-product composition.
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Multi-layer Structures for Set-valued Mappings

Yen-Cherng Lin(#R3£X)
China Medical University
yclin@mail.cmu.edu.tw

Abstract

We study the minimax theorems of non-continuous set-valued mappings
with multi-layer structures. Based on our new create scalar multi-layer mini-
max theorems, we construct many versions of multi-layer minimax theorems
for non-continuous set-valued mappings. These theorems include many spe-
cial cases. Some examples are also proposed in order to illustrate our new
theories.
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Second order duality for a minimax programming in
complex spaces

Tone-Yau Huang(=EE)
Feng Chia University
huangty@fcu.edu.tw

Abstract

In this talk, we consider a minimax complex programming problem (P).
The goal of this talk, a second order dual problem for problem (P) is formu-
lated. The weak, strong, and strict converse duality theorems are constructed
under generalized ©-bonvexity assumptions. This means that there are no
duality gaps between primary problem and its second order dual problem.
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From symmetric cone optimization to nonsymmetric
cone optimization: spectral decomposition, nonsmooth
analysis, and projections

Jein-Shan Chen(FRFRL)
National Taiwan Normal University
jschen@math.ntnu.edu.tw

Abstract

It is well known that symmetric cone optimization can be unified under
Jordan algebra and Euclidean Jordan algebra. To the constrast, there is no
unified framework for nonsymmetric cone optimization. Nonetheless, we fig-
ure out that there seem some common concepts between them. In this talk,
we focus on what the bridge is between symmetric cone optimization and
nonsymmetric cone optimization.
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Optimization problem over the solution set for the
sum of two functions with applications

Lai-Jiu Lin(#%RE)
National Changhua University of Education
maljlin@cc.ncue.edu.tw

Abstract
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Construction of convex functions and cone on
Euclidean Spaces

Yu-Lin Chang(3RE:E#)
National Taiwan Normal University
ylchang@math.ntnu.edu.tw

Abstract

In this talk we will relate convex functions and cones. They seem have
some close relationship.
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Some Results of Alternative Contractions

Yi-Chou Chen(FR1&)
National Army Academy
cycu.chou@gmail.com

Abstract

Let (X,d) be a metric space, Ai,i = 1,2,...,m nonempty subsets of

(X,d) and T": |J Ai — |J Ai a nonlinear operator. We call that
1<i<m 1<i<m

T is an alternative map if T(Aj) C (JAi for any j = 1,2,...,m and
an alternative contraction if there exists a constant a € [0,1) such that
d(z,y) < ad(x,y) + (1 — a)d(Aj, Ak) for some x € Aj and y € Ak for some
1 <7,k < m. In this paper, we prove that if an alternative map 7' satisfies
the alternative contraction with the UC condition, then the best proximity
point for 7" exists.
Key words and phrases : Alternative map, best proximity point, convergence
theorem.
2000 Mathematics Subject Classification: 47H10
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The choices on particle swarm optimization
parameters and their applications

Chi-I Yang(1ZHiE)
Feng Chia University
yesheslhamo@gmail.com

Abstract

There are numerous factors, such as government decision making, inter-
national situations, company fundamentals, and corporate operations which
could all lead to dramatic fluctuation of stock prices. The use of wavelet
as the function of prediction model is based on its advantage of noise filter-
ing in order to effectively reduce the complexity in waveform and prediction
caused by external factors. This research examines the forecasting perfor-
mance of wavelet neural network (WNN) model with particle swarm opti-
mization (PSO) by using published stock data obtained from Taiwan Stock
Exchange (TWSE) 50 index. Moreover, we provide a new method to demon-
strate PSO parameters for WNN. The findings come with advantages. By
means of PSO, WNN initial parameters can be ”automatically” selected. We
not only achieve a success rate over 73%, but it is not necessary to create
new math model to certain stocks.
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Some properties for numerical hierarchical minimax

theorem B{E: & RS A M/ NE R —LMHH

Wei-Yu Yen (EEIZHED)
China Medical University
ul04072803Qcmu.edu.tw

Abstract
In this research, a whole intersection property with hierarchical struc-
tures is obtained. We also establish a new type minimax theorems with

hierarchical structures. Furthermore, as an application, the existent results
of maximal element are also discussed.
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Ko-Wei Lih(ZEI&)
Academia Sinica
makwlih@sinica.edu.tw

Abstract

HERHMENE? SHFEARY (EREER) H&EH—ASEEGETRA,
EFR—IRBEHZET R (Guido Menzio) fEERFRBEHAES, EEAM LETE
Mg, B ERERE N ERPEAEERR, DU R B S HE A
BOEITE), WM 22k B R ER T RB TR AN Fo BRI BYGEE THHAE,
BRIk HERREN S, Rt s O AR EREE, RSN EiGH
BEANERE, REMEEEREE, TEFIROTRLERT 2L /N, ISR
TIEGHRBEMBA R R SRS,

BEPRPEHPBEBNAMERENE, REEENE IR, BRTEIER
FHERHEBEUE, FEERIEREEAMGNERE. ERARE. Bl G
LA S Z A R R T, BIRRBEB S &£ EE (Jacques-Louis Li-
ons) 199245 H6 HE, #2000 E & [MEAEEE |(World Mathematical
Year, WMY 2000), :2HERH FEHEREEHMENER, E—RARAALIE
REBHELENFESTHENER A6, NOBFKERT WMY 2000 RFC2E
E. BTWSIE L R, EBIAGER - FEEEERIEFAT (Isaac Newton
Institute for Mathematical Sciences) ZEE T 1231, 7E MBI FEEZ
HER AL [ FREURAE | AR EITERC R E SR AREE, 2 TRRA B2 E R LUK
BRRER, FEZRNEIEEMENES, —EFSH,
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Wei-Tung Chuang(Ft 1)
National Taiwan Science Education Center
wtmathmagic@gmail.com

Abstract

EYHE—HEF Mathemagician [JEEAT ], BRAE [BEZ ] WEEE
BORETE T EERE (Martin Gardner) @& M4 K FHIEE, TEME Scientific
American $E T+ AFERNEREREMU R EER LN E FE, BEm G
M —, T ABRME, LAEEE. BEEHNXERT 5 E MR H 2
AE, [FIRE X RES 3% B E R, 5 B B EIHNE (Noam Chomsky) f&1HAY
#iE (R EE. RENEPEERNEMENEMR, 2B, ] ML
B2 B BEZH R EE % B R AR AL E R R ERW G F2—] AlZ
LG ERBARIERE RIS (Douglas Hofstadter) BEEZE L
% = R

EEEZ 2%, 15 TR KB — B2 R R 5 B AT & 2RI,
Arthur Benjamin, Persi Diaconis, Colm Mulcahy, Ronald Graham &Sz
BRI - T AR & [FERRENHERE] AL AY, (BB —RNE
Persi Diaconis £ %Kit SRR FE S, ERM T LI H .
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Bayesian Sparse Support Union Recovery

Ray-Bing Chen (BRI##?)
National Cheng Kung University
rbchen@mail.ncku.edu.tw

Abstract

This paper studies the variable selection problem in high dimensional re-
gression, where there are multiple response variables (or vectors), and there
are a potentially large pool of predictor variables (or vectors). It is assumed
that each response variable can be explained by a subset of predictor vari-
ables. This subset is called the support of the corresponding response vari-
able. It is further assumed that these multiple response variables share the
same or similar supports. The goal is to recover the union of the supports of
all the response variables. We propose to solve this problem using a Bayesian
method where we introduce two nested sets of binary indicators. In the first
set, each indicator is associated with a predictor variable, indicating whether
this predictor variable belongs to the support union. In the second set, each
indicator is associated with both a predictor variable and a response variable,
indicating whether the predictor variable belongs to the support of the corre-
sponding response variable. The support union can then be recovered based
on the posterior distribution of these indicator variables. We develop MCMC
algorithms to sample from the posterior distribution for support union re-
covery. Our simulation studies show that the proposed Bayesian method
outperforms the Lasso-type methods. We also illustrate our method on a
real example of image representation.
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Goodness-of-fit Statistics of Proportional Odds Models
Based on the Pooled Observations

Wei-Hsiung Chao (#8##)
National Dong Hwa University
whchao@mail.ndhu.edu.tw

Abstract

Cross-sectional data involving categorical responses are often fitted by
polytomous regression models using the method of maximum likelihood es-
timation to study the dependence of the response on the covariate. The
assessment of goodness of model fit is an important issue for model check-
ing. Without using any grouping strategies as in other ad-hoc statistics of
Pearson type, we propose a Pearson-like W statistic based on pooled ob-
servations which was shown to have asymptotic chi-square null distribution
under certain rank condition. Through numerical studies, we show that the
rank condition is satisfied for ordinal response with cumulative logit link.
To study the finite sample properties of the W test statistic, we focus on
the proportional odds regression model and conducted simulations. For all
sample sizes and simulation scenarios being considered, the W statistic was
found to have a good size performance. In addition, the power performance
of the proposed test was compared with two existing ad-hoc methods using
simulated data. The W test was found to be significantly superior to these
ad-hoc tests in detecting the omission of a quadratic term and a false link
function, and comparable to these ad-hoc tests in detecting the omission of
an interaction term.

This is a joint work with Yi-Ran Lin.
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Systemic Risk and Stochastic Games with Delay

Li-Hsien Sun(3RiIFE)
National Central University
tpsun7246@gmail.com

Abstract

We propose a simple model of inter-bank lending or borrowing with the
corresponding delayed obligations. The evolution of log-monetary reserve of
N banks is described by coupled diffusions driven by regular controls and con-
trols with delay in the drifts satisfying the optimization for coupled objective
functions. The amount of each bank desiring lending to or borrowing from a
central bank is evaluated through the comparison of its log-monetary reserve
and the ensemble average. Systemic risk is characterized by a large number
of defaults, the log-monetary reserve reaching the given default barrier in the
fixed time horizon. The equilibrium is obtained using fully coupled forward
and anticipated backward stochastic differential equation. We observe that
the lending or borrowing leading to the mean-reverting at ensemble average
creates stability but systemic risk. In addition, we obtain that the delayed
obligations not only give diversity leading to the avoidance of systemic risk
but affect the liquidity rate of borrowing and lending.
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On High-Dimensional Cross-Validation

Wei-Cheng Hsiao (FEHN)
Academia Sinica
hsiaowc1220@gmail.com

Abstract

Cross-validation (CV) is one of the most popular methods for model se-
lection. By splitting n data points into a training sample of size n. and a
validation sample of size n, with n,/n — 1 and n, — oo, Shao (1993) showed
that subset selection based on CV is consistent in a regression model of p can-
didate variables with p << n. However, in the case of p >> n, not only does
CV'’s consistency remain undeveloped, but subset selection is also practically
infeasible. In this paper, we fill this gap by using CV as a backward elim-
ination tool for eliminating variables that are included by high-dimensional
variable screening methods possessing sure screening property. By choosing
an n, such that n,/n converges to 1 at a rate faster than the one in Shao’s
(1993) paper, we establish the consistency of our selection procedure. We
also illustrate the finite-sample performance of the proposed procedure using
Monte Carlo simulation.
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On Developing Markov-based Regression Models for
General Trend Analysis of Bivariate Continuous Panel
Data

Wei-Hsiung Chao (#8##)
National Dong Hwa University
whchao@mail.ndhu.edu.tw

Abstract

In many longitudinal studies, the underlying continuous response pro-
cesses of interest may undergo natural fluctuation over time, as is the case
with blood pressure. In these situations, transitions between specific states
are often not as interesting as the general direction and rate of movement,
since uncountably many transitions between states are involved and they do
not provide a summary information about the evolution of the process. To
provide such general trend information for panel data of a single continuous
response, Chao and Chen (2009) developed a Markov-based regression model
that can be viewed as a continuous time first order autoregressive regression
model with time varying lag effects of the covariate. In this talk, we further
extend their model to settings of panel data of two continuous response vari-
ables. This is done by using the technique of reparameterization to search
for meaning parameters. In addition to assessing the general trend of each
underlying response process, the proposed model can help determine if there
is feedback effect of one response process on the other process. For robust
inference on parameters in the conditional mean structure, the generalized
estimating equation approach is adopted, along with the method of moment
for estimating the nuisance parameter matrix.

This is a joint work with Yi-Ran Lin.
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Asymptotic Theory for Linear Mixed-Effects Model
Selection

Chih-Hao Chang(3R&iS)
National University of Kaohsiung
jhow@nuk.edu.tw

Abstract

In our research, we propose a conditional generalized information crite-
rion (CGIC) for linear mixed-effects model selection. The CGIC includes the
conditional Akaike’s information criterion (CAIC) proposed by Vaida and
Blanchard as a special case. In practice, CAIC is considered to be an ade-
quate criterion for prediction purpose of mixed-effects where the criterion is
an unbiased estimator of the expectation of the squared error loss function of
the best linear unbiased predictor established under the linear mixed-effects
model. In this talk, we propose CGIC to select fixed-effects and random-
effects models simultaneously which is convinced helpful for the prediction
purpose if the random-effects model could be properly selected. In general
we aim for two asymptotic properties: consistency and asymptotic loss/risk
efficiency, which are kernel asymptotic properties for prediction purpose of
linear mixed-effects data analysis. In this talk, we establish the asymptotic
theory of CGIC for the linear mixed-effects model selection under some reg-
ularity conditions.

Keywords: Variable selection, linear mixed-effects model, Conditional GIC.
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