
For more information, please visit:
https://meeting.tencent.com/dm/q8xdOFK9uxpW

VooV meeting: 454-611-753

1

Program  Schedule

9:00-9:10  (opening  speeches)

9:10-9:50  Georgios  Fotopolous  (Xiamen  University  Malaysia)

9:55-10:35  Sitai  Li  (Xiamen  University)

(break)

10:45-11:25  Zhiping  Mao  (Xiamen  University)

(Lunch  break).

14:00-14:40  Amirul  Aizad  (Xiamen  University  Malaysia)

14:45-15:25  Nina  Yu  (Xiamen  University)

15:30-16:10  Jiajun  Ma  (Xiamen  University/Xiamen University Malaysia)

(break)

16:20-17:00  Sabah  Ifthikar  (Xiamen  University  Malaysia)

17:05-17:45:  Wen  Huang  (Xiamen  University)



TITLES & ABSTRACTS

Talk 1 given by Georgios Fotopolous (Xiamen University Malaysia)

Title: "Inverse scattering problems and dynamics of the discrete nonlinear Schrödinger
with gain and loss"

Abstract. The talk is divided in two parts. The first part will cover part of my re-
search in inverse scattering problems and the second one my current research in nonlinear
physics. Firstly, we will consider some inverse scattering problems for the two-dimensional
Schrödinger equation with a rather general nonlinearity. In particular, using the so-called
Born approximation we will show that all singularities of the unknown potential can be
obtained uniquely by the scattering data. Next, we will proceed with the numerical compu-
tation of the Born approximation using regularization methods. Numerical examples with
noisy data will be given to illustrate the effectiveness of the method.
In the second part of the talk, we will consider the dynamical behavior of a discrete non-
linear Schrödinger equation where linear and nonlinear gain/loss parameters have been
added. In the parametric regime examined, the global-in-time existence, as well as the
existence of an attracting set, of the solutions will be shown. More- over, by considering a
proper weighted functional space we will prove the existence of localized solutions both in
space and in time. Next, we will present a numerical investigation in which we will show
the existence of rogue Peregrine-like waves and the emergence of oscillatory spatiotemporal
structures as well as their dependence on the discreteness and the parameters of the system.
Finally the asymptotic behavior of the solutions will be examined.

Talk 2 given by Sitai Li (Xiamen University)

Title: "On the Maxwell-Bloch System in the Sharp-Line Limit Without Solitons"

Abstract. We study the Cauchy problem for the Maxwell-Bloch equations (MBEs) of
light-matter interaction via asymptotics, under assumptions that prevent the generation of
solitons. Our analysis clarifies some features in which physically-motivated initial/boundary
conditions are satisfied, including: (i) A boundary layer phenomenon is fully explained in
which, even for smooth initial data, the solution makes a sudden transition over an in-
finitesimal propagation distance. At a formal level, this phenomenon has been described
by other authors in terms of a self-similar solution related to the Painlevé-III (PIII) tran-
scendents. We make this observation precise and also identify this self-similar solution
appearing exactly as the leading-order terms in the asymptotics. We show that such PIII
functions are identical to the ones discovered recently to play an important role in several
limiting processes involving the focusing nonlinear Schrödinger equation. (ii) Our analy-
sis of the asymptotic behavior of solutions reveals slow decay of the electric field in one
direction that is actually inconsistent with the simplest version of scattering theory. (iii)
The asymptotic results validate a previous proposed causality requirement for MBEs, and
demonstrate that it is a build-in mechanism of the Riemann-Hilbert problem studied in
this work. (iv) Finally, the spontaneous decay process of an initially unstable medium is
proved via a large family of incident optical pulses. This is a joint work with Peter D.
Miller.
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Talk 3 given by Zhiping Mao (Xiamen University)

Title: "Solving high-speed flows using PINNs and DeepMMnets"

Abstract. Abstract: Recently, neural network-based deep learning methods, which are
different from the classical numerical methods, have attracted lots of attention not only in
the traditional artificial intelligence community but also the scientific computing commu-
nity. In this talk, I will introduce my work using physics-informed neural networks (PINNs)
and deep multi-scale multi-physics nets (DeepMMnet) for high-speed flows. In particular,
I shall solve the inverse problems of the shock wave problems in supersonic flow by using
PINNs based on the information of density gradient ∇ρ and limited data of pressure and
inflow conditions instead of using boundary conditions. Then I will introduce the inference
of the flow past a normal shock in hypersonic flow by using the DeepMMnets with the help
of DeepOnets.

Talk 4 given by Amirul Aizad (Xiamen University Malaysia)

Title: "The decomposition of electroencephalography signals during an epileptic
seizure"

Abstract. We explore how electroencephalography signals (EEG) signals during the
epileptic seizure are decomposed into their elementary components through the Krohn-
Rhodes decomposition and the Jordan-Chevalley decomposition methods. First, the recorded
EEG signals of a seizure were transformed into a set of matrices. Each of these matrices
was decomposed into its building blocks using the Krohn-Rhodes decomposition method.
The components were then further decomposed into semisimple and nilpotent matrices us-
ing the Jordan-Chevalley decomposition. These matricesâwhich are the extended building
blocks of elementary EEG signals–indicate that the EEG signals recorded during a seizure
contain patterns similar to that of prime numbers.

Talk 5 given by Nina Yu (Xiamen University)

Title: "Introduction to Vertex Operator Algebra"

Abstract. This is an expository talk about vertex operator algebra. In particular, I will
talk about background/motivation, main directions of study, important conjectures and
recent development in the field of vertex operator algebra.
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Talk  6  given  by  Jiajun  Ma  (Xiamen  University/Xiamen University Malaysia)

Title:  "Generic  Hecke  algebra  and  theta  correspondence  over  finite  fields"

Abstract.  Theta  correspondence  is  a  basic  tool  to  relate  representations  of  different  clas-
sical  groups,  which  is  expected  to  be  a  concrete  realization  of  certain  Langlands  functori-
alities.  In  this  talk,  we  consider  the  theta  correspondence  of  type  I  dual  pairs  over  a  finite 
field  Fq.  Aubert-Michel-Rouquier  and  Pan  established  an  explicit  formula  for  theta  cor-
respondence  between  unipotent  representations  using  the  character  theory  of  finite  groups 
of  Lie  type.  We  will  discuss  an  alternative  method  to  attack  the  problem:  considering  the 
correspondence  of  generic  Hecke  algebras  modules.  We  will  illustrate  that:
(1)  Fourier  transforms  appear  in  the  computation.
(2)  The  normalization  of  Hecke  algebra  leads  to  the  conservation  relation.
(3)  The  generic  Hecke  algebra  bi-module  dictates  the  correspondence.

  (4)  Specialization  at  q  =  1  recovers  AMR  and  Pan’s  results.
The  work  is  a  joint  with  Jialiang  Zou  and  Congling  Qiu.

Talk  7  given  by  Sabah  Ifthikar  (Xiamen  University  Malaysia)

Title:  "Some  Generalizations  of  Weighted  Newtonâs  Type  Inequalities"

Abstract.  First,  we  establish  a  generalized  integral  identity  based  on  three  step  quadratic 
kernel  utilizing  the  concepts  quantum  and  fractional  calculus.  Using  this  new  auxiliary  re-
sult,  some  new  Simpsonâs  second  type  integral  inequalities  also  known  as  Newtonâs  type 
integral  inequalities  are  established  for  the  class  of  convex  and  nonconvex  functions.  We 
establish  a  new  version  of  the  (p,  q)-HermiteâHadamard  inequality  for  convex  functions 
in  the  framework  of  post-quantum  calculus.  Moreover,  we  establish  some  new  estimates 
for  midpoint  and  trapezoidal  type  inequalities  for  (p,  q)-differentiable  functions  using  the 
notions  of  left  and  right  (p,  q)-derivatives.  It  is  also  shown  that  the  newly  established  in-
equalities  are  extensions  of  some  existing  inequalities  in  the  literature.  Finally,  we  consider 
some  mathematical  examples  to  show  the  validity  of  newly  established  results.  We  use 
the  newly  established  identity  and  prove  some  new  Newtonâs  type  inequalities  for  differ-
entiable  co-ordinated  convex  functions.  We  also  recapture  some  existing  inequalities  and 
obtain  some  new  inequalities  in  the  special  cases  of  newly  established  results.  Furthermore,
we  present  an  example  with  graphs  to  illustrate  the  obtained  main  results.  We  derive  some 
error  estimates  of  Simpson’s  second  type  quadrature  formula  for  functions  of  bounded  vari-
ation  and  Lipschitzian  mappings.  Also,  similar  error  estimations  for  absolutely  continuous 
functions  whose  first  derivatives  belong  to  Lp  with  p  >  1  are  established.  Finally,  with  the 
help  of  the  results  given  in  this  work,  some  Simpson’s  type  inequalities  involving  special 
means  are  presented.
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Talk 8 given by Wen Huang (Xiamen University)

Title: "A Riemannian Optimization Approach to Clustering Problems"

Abstract. The task of clustering problems is to group a set of objects such that the
objects in the same group are more similar under certain criterion to each other than
to those in other groups. The applications include but not limited to K-means, spectral
clustering, normalized cuts, and community detection. In this presentation, we formulate
the clustering problems as non-smooth optimization problems on a subset of the Stiefel
manifold. It is shown that the subset forms an embedded submanifold. The geometry
structures are derived. A proximal gradient method is proposed and used. Numerical
experiments are used to demonstrate the performance of the proposed model and algorithm.




