( )
36 6 ACTA SCIENTIARUM NATURALIUM

1997 11 UNIVERSITATIS SUNYATSENI

Vol. 36 No.6
Nov. 1997

AN i AU Sy EL R AT AT Y

ﬂ"‘ ;]\ —‘F—
(PR FHRFR )N 510275)
|l
Riemann S Rieman
0 175.29
' x= ()
uk () (x,t X R
ul = 0= uo(x)
S (u)
S (u) o

s 0.f wy u> 0 w0
£ =1 0= 7(0= 0

fu) u=20 oulx,t) (1) R-H
S (u) (1)
S (u) (1) f(u)
f ) o
1 ( ). Lipschitz x= x(t)
de () | S @(x(@0).0)) = u-
de | e(u ) w7 u-
w-=ulx (6),t), w=ulx" (¢),1)
C(u-sus )
1) Rankine—Hygoniot (R-H )
lu- o )= u_u- : Us N

2) (E e h=f(w = % u- ) <f (u-)=A-.

¢ 1997-05-05 s , 41

[ L1f () , f(u) (3).(4),

(2)
(3)
(4)



50 ( ) 36

2 ). (x.1),

1 uo(x) :@ R © X> 0,
u (= - X)
(= X)
M= () <f (w)= N
u (ur,f(u)) w= f(u) (u w ),

uo(x)=

>0, >t w> 0,ur <0),(1) u(x,t)
1) w< u<u,
wir . 1)= w = xot &
’ u = xot &
, 6= Sw,w).

X0 = 1 r(uﬁ- “?_ uo(xﬂ dx (N> X)

Ur — U N 2

2) - u <uyr <u7 N
w ¥ xor N (t- 1)

u(x, )= M{x‘ xﬂ xob N (1= fo) <x <xot A (1— f0)

t— to
ur = xot A (1= to)
,xo= xi(to)= xr (o) (x1,%r YN = f ).
(-X,0,(X,0) xi(t),xr(1) xi (1)
xi (1)
T>0, (xi (T),T),(x (T),T) xe (1),x- (1) (8= & T).
D(T)= x:(T)=x(T), D(T)=x"(T)=x"1((T)= “u- ,w)~ (u,u )
b =u(xi (T),T),u-=u(x- (T),T) E
N-N<Cu u)— Su,w ) <A =X A= )

o= (0,1)
D(T)=0( =\ )+ (1-0) dr=n) (5)
T X )

D(T)=x (T)-x (T)= & =X )(T- Ti)+ D(T) (6)
T2, , T x x . (6)

D(T)= A =X")(T-Th AT =X1)(Ti—- T2)+

o+ =X (= 0+ D(0) (7)

N=N AT <N <Ai (= 1,20 .n)

D(0)> 0.
(7) =D(TPQ(W—N)T (5
D (TR D(T)+ (1-0) &r=N)



51

6
D(T¥ [D(1)- A=A1)]T+ M =N) T (8)
N= £ w)> f (w)= N D(TE 0. (8 > 0. D(0)= 0,
ul ur Riemann
1) .
Te) = J o (u(x,t) = ) dx (N> x)
T (1) Zjliltjtutdx+ (u(N+ ©€1,t) - w)C=
- f(w(N+ S,0)) = fu(=o2,0)) 1+ (u(N+ Ct,t)-w)©
N T()= = {f(w)- fw)H (w-u)= 0 > to,

T(0 = JfN(MO(X) - w) dx  T(y)=T1(0)

N

(wr=w) (N = xo0)= J_(‘gO(X) - w) dx

X0

Xo= ! JN {J(u—uz)—(u(x)—uz)}dx

0= w— ud - N 2 r 0
2 f(u k(k>—é [e""" = 1) flh= O(i= 1,20+, 2%),
S0 may. | £T0)S 0 (9)
(u) wu=0 Taylor
S y

AR N T (10)

_ 2+ 1
Sl) = bu™ % 2 T 1wy

b= V00 1% 1)
uo(x) supp uo(x)= [0,X J(X ), t (1) u(x,t)

Lu(x, )= c(x,f,uO)ti-Th se(x,uo, f) Xouo, f .
(0,0) (0,X) xi(t),x (), f (u=0 E
dvi () /dt= 0
R-H ( 10)
Cu- ,ur)= u-,0)= =
1 - nfE0)
ar ¥ )F 2 L (2Kt 1+ n)l (2Zk+ D (11)
xi(t) t >0 X [xi(t).x (1) ]

£ e0))= A (g FU 240 (12)
u_gm

£ ()
(11)

! - (2% W
d.x:it‘t)_ e(u, ,Mr): le !+U* 1’ Z - nf (0) Uu- e+ n<

Yo (kv 1 oa) (%+ 1)



52 ( ) 36

et lxrt @ (13)

_ - n " (0) % n
AP S ‘2 (2%+ 1+ n) (2%+ 1Y |

n=1

(10) (| wk Mpolb- ) o<+ oo, (13)
xr(rﬁ[ ] T e (D Dk 21k><1—[—’f] o)
= (e ol )™ s
,.Xr(f): J_)|ﬁf. JL‘I-)£<lfvf'l-)(:z}(
e (0 1ol ) (20 (XMl )™ 0 ) (14)
(10) Flu) = b(%k+ D+ ZIW e
(9
b(%t 1- e )< £ (u)
(12),( 14)

xr(t
t

1
| ul< e(x, f, ol Y %1,

(% 1)
@)

(2t 1= &l s e oo e ol y2( X (Xl )

1 Smoller } Shock Waves and Reaction-Diffusion Equations. New York. Springer—Verlag, 1995.
291~ 301

2 Liu T P. Invariants and asymptotic behavior of solutions of a conservation law. Proc Amer Math
Soc, 1978, 71(2): 227~ 231

3 Lyberopoulos A N. Large—time structure of solutions of scalar conservations laws without convex—
ity in the presence of a linear source field J Diff Equs, 1992, 99 342~ 380

4 Brian, Hayes T. Stability of solutions to a destabilized Hopf equation. Common Pure Appl Math,

1995, 48 157~ 166

Asymptotic Behavior of Entropy Solutions of Scalar
Conservation Laws without Convexity

Ye Xiaoping :

Abstract The large—time asymptotic behavior of solutions of non—convex conservation
laws is studied here. It is shown that if the initial data are just Riemann data of shock
waves or contact discontinuities, the solution approaches that of the corresponding Rie-
mann problem, and when the initial data have a compact support set, the solution con—
verges to zero at an algebraic rate.
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