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Bound state solutions for the supercritical fractional Schrodinger equation

AU BDUR

We prove the existence of positive solutions to the supercritical nonlinear fractional

Schrodinger equation (—A)*u + V(z)u —w? =0 in R", with u(z) — 0 as |z| — 400,

where p > 2428 for s € (0,1), 2s < n. We prove that if V(x) = o(|x| %) as |z| — +o0,

then for p > 21‘35 :1, this problem admits a continuum of solutions. More generally, for

p > ;”:i:, conditions for solvability are also provided. This result is the extension of (Davila-

Del Pino-Musso-Wei JDE 2007) to the fractional case. The main contributions for the
fractional case are the existence of a smooth, radially symmetric, entire solution of
(—A)*w = wP in R™ and the analysis of its properties. The difficulty here is the lack of
phase - plane analysis for a nonlocal ODE; instead we use conformal geometry methods

together with Schaaf’s argument.
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Blow-up phenomena for the constant scalar curvature and constant

boundary mean curvature equation

BRer MRURE

Inspired by the non-compact examples for the Yamabe equation due to Brendle, Brendle-
Marques, we construct an example to show that the full set of the solutions to the constant
scalar curvature and constant boundary mean curvature equation is non-compact. More
precisely, for each fixed positive constant ', there exists an integer ng = ng(C') > 61, when
n > ny, the aforementioned set for all conformal metrics with scalar curvature 1 and

boundary mean curvature C' is non-compact in C"-topology. This is joint with Nan Wu.

Mean field equations on tori and the associated pre-modular forms

BREA IERRY

Let E. :=C/(Z + Z) be aflat torus and consider the mean field equation with four

singular sources:
3
Au+e" =8 Z nké% on E., )
k=0

where 4, /o is the Dirac measure at “. The solvability of (1) essentially depends on the
moduli 7 in a sophisticated manner. In this talk, [ will introduce a precise characterization of
those 7’s in terms of zeros of pre-modular forms such that (1) has solutions on such ;. This

is based on joint work with Prof. Chang-Shou Lin and Ting-Jung Kuo.

New solutions for Neumann problems in R

METe  PURFR

In this talk, I will present some results about the existence of bubbling solutions for Neumann
problems in [R2, which is related to the critical Trudinger-Moser trace inequality. In particular, we
construct positive solutions for critical Neumann problem that concentrates around some points of

the boundary. This is a joint work with M. Musso.



Bifurcation results of two semilinear elliptic equations

RC R i TN 2

We consider the mean field equation on the unit sphere

Agu—l-p(fe— l)=0 in $%

o €tdp Arm
where p is a real parameter. We obtain the existence of non-axially symmetric solutions
bifurcating from u = 0 at the values p = 4n(n + 1) for any odd integer n > 3, by using
bifurcation theory. For Allen-Cahn equation involving fractional Laplacian, its all periodic
solutions admit lower bound. By using bifurcation theory we prove that the lower bound of all
periods is not larger than some exact positive constant. This is a joint work with Changfeng

Gui, Jiaming Jin and Yuan Li.

Analysis on cross-diffusive SIS epidemic models

Rl ks

We are concerned with two frequency-dependent SIS epidemic reaction-diffusion models
in heterogeneous environment, with a cross-diffusion term modeling the effect that
susceptible individuals tend to move away from higher concentration of infected individuals.
It is first shown that the corresponding Neumann initial-boundary value problem possesses a
unique global classical solution which is uniformly-in-time bounded in any spatial dimension.
It is further shown that the models admit threshold-type dynamics in terms of the basic
reproduction number. Our results on the asymptotic profiles of endemic equilibrium illustrate
that restricting the motility of susceptible population may eliminate the infectious disease
entirely for the model with constant total population but fails for the model with varying total
population. In particular, this implies that such cross-diffusion does not contribute to the

elimination of the infectious disease modelled by the second one.



Nonlocal power-type curvature flows of immersed locally curves

TN KRR

We provide sufficient conditions on an initial curve for the area preserving and the length
preserving curvature flows of curves in a plane, to develop a singularity at some finite time or
converge to an m-fold circle as time goes to infinity. For the area-preserving flow, the
positivity of the enclosed algebraic area determines whether the curvature blows up in finite
time or not, while for the length-preserving flow, it is the positivity of an energy associated

with initial curve that plays such a role.

Study of some shallow water wave equations with peakons

Wk PUNHRTRECRS

In this talk, we consider the Cauchy problems of some shallow water wave equations
with peakons. We focus on the local well-posedness, wave-breaking and persistence
properties of these equations. Meanwhile, from the viewpoint of Lie symmetry analysis, we
obtain some conserved quantities for these equations and present a general procedure of how
these conserved quantities come about. Based on these conserved quantities, some analytical

results are presented.

Clustering Phase Transition Layers with Boundary Intersection for an

Inhomogeneous Allen-Cahn Equation

W% S IE R

We consider the nonlinear problem of inhomogeneous Allen - Cahn equation

X du
EAu+ V(y)(1—uH)u =0 inQ, ol 0 on 99,
v
where € is a bounded domain in [R? with smooth boundary, ¢ is a small positive parameter, v
denotes the unit outward normal of 9€2, V' is a positive smooth function on 2. Let T’ bea
curve intersecting orthogonally with 9§} at exactly two points and dividing €2 into two parts,

which satisfies stationary and non - degeneracy conditions with respect to the functional



Jr V'1/2, We will show the existence of a solution wu, with clustering transition layers near T’

with mutual distance O(e|log ¢|), provided that ¢ is small and away from a discrete set of

values at which resonance occurs.

On the local uniqueness of the blow up solutions

W3 R UL 5 A

In this talk, we shall discuss the local uniqueness and non degeneracy results on the blow
up solutions of the Mean Field equation. Based on these properties, we derive some
conclusion about the Mean Field entropy and some symmetry result on the solution of the

Mean Field equation on torus.
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