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Optimization of total population in logistic model with nonlocal

dispersals and heterogeneous environments
=K QiR | Y N )

In this talk, we investigate the issue of maximizing the total equilibrium population with
respect to resources distribution m(x) and diffusion rates d under the prescribed total amount of
resources in a logistic model with nonlocal dispersals. Furthermore, we provide an equivalent
characterization about the combination of resource distribution and diffusion rate such that the

corresponding total population could reach the optimal order Vd as d goes to infinity.

Boundedness to a chemotaxis model with sublinear

sensitivity and logistic source
BAAR LTI
We consider a parabolic-elliptic chemotaxis model for describing a complicated biased
movement of cells towards higher concentration of chemical signals produced by the cells
themselves. The interplay of the sublinear sensitive chemotactic mechanism and the self-limiting
growth mechanism involved in logistic source possibly leads to some complex dynamic behaviors.

We mainly report the boundedness of classical solution to this model in dimension two.

The rigorous derivation of Vlasov equations with local alignments

from moderately interacting particle systems
il GLTK¥)

In this paper we give arigorous derivation of the mean field limit for a interacting particle model
in d dimensions (d>2). For stochastic initial data, we prove that in the probability sense, the solution
of the interacting particle model with properly cut-off converges to the solution of the characteristics

of the cut-off Cucker-Smale model with strong local alignment.



Energy equality in the (compressible) Navier-Stokes system
E#FHF CRME T RF)

In this talk, first, we present a new energy conservation criteria via a combination of velocity
and its gradient for weak solutions of the general compressible Navier-Stokes equations. This helps
us to improve the recent results due to Nguyen-Nguyen-Tang [Nonlinearity 32 (2019)] and Liang
[Proc. Roy. Soc. Edinburgh Sect. A (2020)]. Second, it is shown that classical Lions's condition for
energy balance in the incompressible fluid is also valid for the weak solutions of the isentropic
compressible Navier-Stokes equations allowing vacuum. This is an improvement of corresponding
results obtained by Yu in [32, Arch. Ration. Mech. Anal., 225 (2017)], and our criterion via the
gradient of the velocity partially answers a question posed by Liang in [18, Proc. Roy. Soc.
Edinburgh Sect. A (2020)].

Variational structure and two-dimensional subsonic
jet flows for compressible Euler system with general

incoming flows
& (L@ KE

In this talk, we show the well-posedness of compre551ble subsonic jet flows for two-dimensional
steady Euler system with general incoming horizontal velocity as long as the flux is larger than a
critical value. One of the key observations is that the stream function formulation for two-
dimensional compressible steady Euler system enjoys a variational structure even when the flows
have nontrivial vorticity, so that the framework developed by Alt, Caffarelli and Friedman can be
adapted to study the jet problem, which is a Bernoulli type free boundary problem. The regularity of
the free boundary can be obtained even when the vorticity of the flows is large. Furthermore, the
uniqueness of the solution and the existence of a critical mass flux are also established. This is a joint

work with Wenhui Shi, Lan Tang and Chunjing Xie.



Vortex solutions for pseudo-relativistic Hartree equations
e (M A TLTRE¥E )

We introduce k-vortex solutions of a pseudo-relativistic Hartree equation. Such solutions are
obtained as minimizers of the associated functional. We show that there is a threshold value such
N_.(k) > 0 that the functional admits a nonnegative minimizer vy if 0 < N < N,.(k), and there
exists no minimizer if N > N.(k). Moreover, We discuss the stability of the vortex solution and

the limiting behavior of the minimizer as N — N.(k)_.

Gravity field and gravitational potential energy
AT (OREETRS)

We deal with the gravitational field and the gravitational potential energy. It is well known from

the Newton's law of universal gravitation that the universal gravity F'(r) = — %™ where r is the

distance between the two mass points m and M with M >> m. Moreover, the mass point possesses
gravitational potential energy F/(r) = -—%, for which F(oc) = 0, while the source center r = ()

is a singular point where both the gravity and the gravitational potential energy should be —~.
Obviously, the Earth in the real world is a solid ball, rather than a mass point, and the center of the
Earth is not a singular point. Let the Earth be a uniform ball By, with radius R, and density 1. Then

the mass M = %TI'HS. It is learned from the physics and the calculus that outsides the Earth with

r > Ry the gravity of the Earth can be treated as a mass point with mass A/, while inside the Earth

with r < R the gravity is just due to the smaller ball with radius r and mass %7;’?‘3. This implies that

the contribution of the other part of the Earth with B, \ B, to the gravity would be zero. A simple

computation shows that the gravitational potential energy is a negative monotonic function. In
particular, the gravitational potential energy at the Earth center equals two-thirds of those at the

surface of the Earth, i.e., £(0) = —3 %’;’” = 5 E(Ry). Notice that the difference of potential energy

between any two fixed positions is invariant, independent of the definition of zero potential energy.
For example, it is always true that F(R) — E(0) = [E(cc) — E(Ry)] under any choice of zero
potential energy. It is shown in this paper that the concept of negative energy introduced in physics

is natural and reasonable.
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