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Models of shallow water wave equations having peakons, periodic
peakons and compactons
AR
L NS
Abstract: Water waves in channels and oceans are usually described by the Euler

equations. Due to their complexity, several approximate models have been derived in
various wave regimes. Indeed, considering long waves propagating in shallow water
but without assuming small amplitudes, Serre derived a fully nonlinear weakly
dispersive system of equations which, with some approximations, include the

Korteweg-de Vries, Saint-Venant and Boussinesq equations as special cases. In 2010,

Dias and Milewski presented a generalization of the Serre equations, which are
fully-nonlinear, weakly dispersive and bidirectional (orisotropic) equations under a
built-in assumption of irrotationality. It is very interesting that the corresponding
traveling systems of these water wave models are singular traveling wave

systems. In this talk, we state how to use the dynamical system approach to study

the peakon, periodic peakon and compacton families for these water wave models.
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Wolbachia spread dynamics in mosquito populations under period
switching environment conditions
o X
PN
Abstract: There is currently great interest in releasing Wolbachia-infected Aedes
mosquitoes worldwide to replace wild ones and mitigate arbovirus transmission. For
Wolbachia establishment in natural field populations, we should consider the impact
of environmental heterogeneity. To the end, we develop a discrete periodic switching
model to characterize the Wolbachia spread dynamics in mosquito populations with
non-overlapping generations, where the environmental change is periodic. The
introduction threshold of Wolbachia-infected mosquitoes that must be surpassed for
Wolbachia establishment is located, together with the location of that infection will

ultimately reach. When the environments switch periodically, we find that the

3



introduction threshold becomes an unstable periodic solution, and the infection will
ultimately reach a stable periodic solution when maternal transmission is imperfect.
Our model not only includes all the existing work since 1959, but also raises some

theoretical questions that need further investigations.
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One- and two-hump solutions of a singularly perturbed cubic
nonlinear Schrodinger equation
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Abstract : This talk considers the existence of one- or two-hump solutions of a
singularly perturbed nonlinear Schrodinger (NLS) equation, which is the standard
NLS equation with a third order perturbation. In particular, this equation appears in
the field of nonlinear optics, where it is used to describe pulses in optical fibers near a
zero dispersion wavelength. It has been shown formally and numerically that the
perturbed NLS equation has one- or multi-hump solutions with small oscillations at
infinity, called generalized one- or multi-hump solutions. The main purpose here is to
provide the first rigorous proof of the existence of generalized one- or two-hump
solutions of the singularly perturbed NLS equation. The several invariant properties of
the equation, i.e., the translational invariance, the gauge invariance and the

reversibility property, are essential to obtain enough free constants to prove the



existence. The ideas and methods presented here may be applicable to show existence

of generalized 2”k-hump solutions of the equation.
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Discrete boundary value problems involving the mean curvature
operator
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P
Abstract: In this talk, we will introduce some results on the positive solutions for

some nonlinear discrete Dirichlet boundary value problems involving the mean
curvature operator by using critical point theory. First, some sufficient conditions on
the existence of infinitely many positive solutions are given. We show that, the
suitable oscillating behavior of the nonlinear term near at the origin and at infinity
will lead to the existence of a sequence of pairwise distinct nontrivial positive
solutions. Then, the existence of at least two positive solutions is established when the
nonlinear term is not oscillatory both at the origin and at infinity. Examples are also

given to illustrate our main results at last.
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Global dynamics of a class of delayed differential systems with
spatial non-locality
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Abstract : In this talk, we will study the global dynamics of a class of delayed

differential systems with spatial non-locality. We focus on three cases:
quasimonotone  nondecreasing case, mixed quasimonotone case and
non-quasimonotone case. For the quasimonotone nondecreasing case, by using the
extended maximum principle and the method of upper and lower solutions, we obtain
certain monotonicity of maximal and minimal solutions and the global attractivity of
steady states. For the mixed quasimonotone case, by using the technique of
introducing appropriate relaxation variables, we obtained some sufficient conditions
which ensure the convergence of time-dependent solutions to a steady-state solution.
For the non-quasimonotone case, by introducing some appropriate relaxation
variables and employing the results for mixed quasimonotone case, we obtain some
sufficient conditions which ensure the convergence of time-dependent solutions to a
steady-state solution. As far as we know, this is the first attempt to study the

non-quasimonotone case by using the above approach.

BRE: WEWH, JTHRFEESE BRI E R R AT, 2001
I R T KA, 2009 AEAEINEE K PG 22 K0g KA Vs ] — 4. 24Kk —H
MNHEEBRGE . 2 R0 77 12 SR A R #e 5 N R BF9E, 7 JDE. U,
London Math. Soc.. JDDE. JMB. (H[EFRlF) S5 [H brE N 8 EZ 1Y) ERFRIB L
80 Z i, Hrbsclliik 60 i, SBEFFERBARIFIEEH EIH 401, &



INE X B AR RE G I H 1 0 3R45 2021 SRR A HARRH AR SR
LD
A mosquito population suppression model with a saturated
Wolbachia release strategy in seasonal succession
R
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Abstract: Releasing Wolbachia-infected male mosquitoes to suppress wild female
mosquitoes through cytoplasmic incompatibility has shown great promise in
controlling and preventing mosquito-borne diseases. To make the release logistically
and economically feasible, we propose a saturated release strategy, which is only
implemented during the epidemic season of mosquito-borne diseases. Under this
assumption, the model becomes a seasonally switching ordinary differential equation
model. The seasonal switch brings rich dynamics, including the existence of a unique
periodic solution or exactly two periodic solutions, which are proved by using the
qualitative property of the Poincare map. Sufficient conditions are also obtained for
determining the stability of the periodic solutions.
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Standing waves for the NLS equation with competing nonlocal and
local nonlinearities: the double L2-supercritical case
MR 5
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Abstract: In this talk, we investigate the NLS equation with competing Hartree-type

and power-type nonlinearities. We establish conditions for the local well-posedness in



the energy space. Under the double L2-supercritical case, we prove the existence and
multiplicity of standing waves with prescribed mass by developing a constraint
method. Moreover, we prove weak orbital stability and strong instability of standing
waves by considering a suitable local minimization problem and by analyzing the
fibering mapping, respectively. A new analysis of the fibering mapping is performed
in this work. The lower bound rate of blow-up solutions for the Cauchy problem is

given as well. Due to the different “strength” of the two types of nonlinearities, we

find some essential differences in our results between two different competing cases.
Additionally, the competing pure power-type nonlinearities case can be derived from

our study thanks to a good choice of the kernel of the Hartree term.

BREN: IMRYE, Z0%. HS, LRE T RPHES SR FRIATHK, IR
BRIIFHEHFFER, WREATT.2011 4 6 H3kPp RFE A L5400, 2018
SRR T % . RN FR G JT R B R G R ELB AT AL, 1 SIAM ). Math.
Anal.. J. Differential Equations. Nonlinearity. Sci. China Math.%5 [E P #1144 $1 2
TR AR SRS 50 /s, EHF GERO Ex B AR e LI H  HHEEE,
IWARERFTEGMHALL EIIE 8 IT, 3K 2018 FFZILIARE HAFHE -5 (HE4
L .

Global dynamics for a rational difference equation with higher order
and solutions to several “Open Problem and Conjectures”
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Abstract: In this talk we show that the unique non-negative equilibrium point of a

rational difference equation with higher order is globally asymptotically stable. As

application, our results not only improve many known results, but also completely

»

solve several “ Open Problem and Conjectures presented by famous

mathematicians--Professors G.Ladas and E.Camouzis.
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Long time dynamics of the damped forced generalized Ostrovsky
equation with below Energy space
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Abstract: In this talk, first, by using Fourier restriction norm method and Tao's

$[k,Z]$- multiplier method, we establish the multi-linear estimates, including the
bilinear and trilinear estimates on the Bourgain space $X {s,b}.$ Then, combining
the multi-linear estimates with the contraction mapping principle as well as
$\widetilde{L}"{2}$ energy method, we establish the global well-posedness and
existence of the bounded absorbing sets in $\widetilde{L}"{2}.§ Finally, we show
the existence of global attractor in $\widetilde{L}"{2}$ and its compactness in
$\widetilde{H}"{5}$ by means of the high-low frequency decomposition method,
cut-off function, tail estimate together with Kuratowski $\alpha$-measure in order to
overcome the non-compactness of the classical Sobolev embedding. This result

improves earlier ones in the literatures.
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