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L! convergence to the Barenblatt solution for

compressible Euler equation with damping

L
(PR 5 R AR TERR)

In this lecture, I will present recent works on the convergence rate to

the Barenblatt solution for compressible Euler equation with damping.

Two-dimensional Euler equations in pseudo-steady flow

for conservation laws
BT Rl
(LR 2E)

In this talk, we will show some theoretical and numerical results of the
two-dimensional Euler equations in pseudo-steady flow for conservation

laws.

Chaplygin ARG A 23 Z 9] AL

(BT RE)
AR A 4 Chaply gin AR 5 RE LAY LA, Hpi4ERE 2 1)

RRIAER I G5 53, DL LA e g o il R R M



Construction of the Semi-hyperbolic Patch Waves to the

Two-dimensional Euler Equations

SRS

AN

(PR RIEKRE)

We present a characteristic decomposition of the Two-dimensional
Euler Equations in the self-similar plane. The decomposition allows for
a proof that we construct semi-hyperbolic patches of solutions, in which
one family out of two nonlinear families of characteristics starts on sonic
curves and ends on transonic shock waves, to the two-dimensional Euler
equations. This type of solution appears in the transonic flow over an air-
foil and Guderley reflection, and is common in the numerical solutions of

Riemann problems.

Uniqueness for shock reflection problem

[ £
(AT R F)

We discuss the uniqueness of shock reflection problem governed by
the potential flow equation in a natural class of self-similar solutions. The
approach is based on a version of method of continuity. A property of
solutions important for the proof of uniqueness is the convexity of the free
boundary. So we will also discuss our recent result on the convexity. This
talk is based on joint work with G.-Q. Chen and Mikhail Feldman.
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Hyperbolic problems with totally characteristic boundary

TRER
(FBURF)

We discuss first-order N X N hyperbolic systems

d
A+ xA(t,x, y)dxu + Z Bj(t,x, y)<9ju = f(t,x,y), o
j=1 :

], =38y),
where (t,x,) € (0, T) xRy XIR?, 9; = 9/dy;, and A, B; € C*([0, TIx R x
R%; Mnxn(C)). Note that the boundary at x = 0 is totally characteristic due

to the factor x in front of the coefficient A.

Assuming that the differential operator

d
dr + xA(t,x, y)x + Z Bj(t,x,y)d;
j=1

is hyperbolic in the sense that the matrix

d
Alt,x, )+ Z Bj(t,x,y)n;,
j=1

for (t,x,y,&,1n) €[0,T] X EJF x R™ x (R1+d \ 0) has real semisimple eigen-
values of constant multiplicities, we prove the well-posedness of Eq. (2.1)

in Sobolev spaces and in weighted Sobolev spaces. More specifically, we
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show that the solution © admits an asymptotic expansion of the form

u(t,x,y) ~ Z X" logkx upk(t,y) asx— +0
(p.k)

provided that the right-hand side f(t,x,y) and the initial condition g(x, y)
have such asymptotic expansions. Moreover, the coefficients upy(t,y) are
uniquely determined by the data (f,g) as solutions to certain first-order
hyperbolic systems in (0, T) X R,

We also briefly indicate physically interesting applications to the com-

pressible Euler equations. This is joint work with Ingo Witt (Géttingen).

Characteristic decompositions and wave interactions for

the 2D compressible Euler equations

U
(EiERE)

We will introduce the characteristic decompositions for the 2D steady
and pseudo-steady full Euler equations. Using these characteristic decom-
positions, we construct global supersonic flow solutions to several types of
wave interactions, including rarefaction wave interaction, jump-fan com-

posite wave interaction, and fan-jump-fan composite wave interaction.
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On Admissible Locations of Transonic Shock-Fronts for

Full Euler Flows in an Almost Flat Finite Nozzle

Jidedr
(BRI R

In this talk, we are concerned with the inviscid 2-D steady Euler flow
pattern with a single shock front in an almost flat finite nozzle, which en-
ters the nozzle with a supersonic state and leave with a subsonic one. The
nozzle is almost flat in the sense that its boundary is a general perturbation
of a flat one. We are going to determine the whole flow pattern, including
the location of the shock front, the supersonic flow field ahead of it and the
subsonic flow field behind it, with the prescribed receiver pressure at the
exit of the nozzle. The key difficulty is the information of the approximate
location of the shock front. We are going to overcome this difficulty by de-
signing a free boundary problem for the linearized Euler system which will
yield useful information on the initial approximation location of the shock
front. With these information, we can then further apply a nonlinear iter-
ation scheme to determine the whole flow patten in the nozzle, including
the location of the shock front. This is a joint work with Prof. Zhouping
Xin.
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