ooooobboooooobod
—ggoooooooood —

ugboogn

goboobooooboooo

1.000

gbogopooboobooobooobooboobbooboo-o0oboobooboooboooobo
goooboooobboooobb,obbboooobbbooobDbboooobooboboo
gbooooo.coboooboboobooobo,b0o0ob0ob0obbo0b0bO Burgers oo
goboooobooobobooobooobbooobbooboboobbooboboobboon
goo.

2.000000
ubbooboobboobooboboooboobooobooboonog

(1) u + f(u)e = (B(wug), (z€R, t>0),

000, f00000000uw: Ry xR—R™ f:R"—-R™"000,0000000,0
0000000.00,B:R™™ o R™m™O00000000000000000000000
00. 0000000 (B=0)0000000000000,000000000000000,
00 f000000df()00000 R"O00000QO0000000000000(QO000)
AM(u) <Ao(u) <+ < Ap(w) 000000000.00,NwD000000000000 r;(u)
00000,04:0000 Q00000 (r5-VeX)(w) 200000, (- VeA)(u) =00000
0000000.000000+0000“000007, 00000040000 “0000700
000000. 00 B(w)O0OOOOOOD,000000000000000000000000
0000000000.00000000000000000000000 (Kawashima[12])0

(2) B(u)ri(u) #0 (ueQ,i=1,,,m).

gobbooobbbooobbbodb«.bb0ooobboooobobooobboooboboo
By)DOODODOODOOOOODOOOODOODODOOOODOOODODOOODO, “Kawashima condition”
goboboo,obo-oobobooobooobobooobooobobooboboobobboo
gobooboobooboo,ggbooboobooboobooooobobooboonDno 3
gbobooooo.

Burgers 0 00O 0O

(3) Ut + (*UQ):C = HUgg-

O00,pd00000(ODDOO)ODO.
goboooogooooooon

{ pi+ (pw), = 0,

(4) (pu))t + (pw2 +p)x = HWgy-



000, p00000,w000,,00000(000),p0000,000000000000
000000 pOOOO0OO

p=ap’
000O00,40000 (>10000),«00000000
000000000000 000000000

pt + (pw)e =0,
(5) OWOt+gpw2+4ﬁx=:ugau
(ple+ %)) + ((ple + %) + p)w)e = (Kb + pwwy)s.

0o00,00000,k000000 (0O0D0),e00000000D0ODODOOOOOOO,00O
gobooboooboobono p,eddbogn

p= Rpb, e=——>0

O0ooo0oo (ROoOOOOO.

3. 0goaono
0000o0o0O000ooO000ooOoO0o0O0boO. 000000 ()oooooooooo
000000 wreQOOO0O0DOO0DOODODOO
(6) u(0,z) = up(z) (x €R), hHiU(t,LU):Ui (t >0).

xr—

0000,000000000000 (1)()D0OO0OOOD0ODODOOO,0000000000 ueO
gbobobobobobobobobobobob.b0obOob,0b00b0b0o0boboDbo
gboobobooobobobobooo,boobobbooboooboboobobobooobo
gobooboboooboog,booobuoobboo.ggbooboboobboooboobobo
000000000,00000000,00000000000000, Ttaya [10](1976) 00O
000o00o0ooboo0 (W0y=1)0OOOODODODOOOOODOOODODOODOO,0000DO
gooooooboo.ooo,bo0boog,oboooobooooobooboboobooooobog,
googoboooooboboobob,0oboboooboobooobooboooobooobooboon
gbog,goboboobobooboboboobooboboobobooboooboobaon
gobooooboobooo. bo,gobboobboooboooboo.booobobooobobo
U,v-=uy =0 0000,v=00000000000000,00«0000000000
oooOoO0ob.0O0,000000000DOO00DbOO0, Kawashima condition 0O OO0OOO
Ou=au000 Sobolev OO ODOOODOOOOODODOODOOD,0D0O0O0ODO0ODOOOwOO
0000000000 (Kawashima [12],1987). 00 [12)]00,00000000000000O0O
gobo,bbwmoobboooboboobbooobbooobbooobboooboboa. o
0000000000, Burgers0 OO OO OO Hopf [3](1950) O O OO, O Nishida [27](1986),
Kawashima [12], Liu [18](1985) 00 0000000000000, 0000000000000
0000000000000 00000O0000000,000000000, Kato [11](2007) O
O00o000oo0o0ooOo0ooo0o0).00,000w. 000000,00000000000
0000000000,00000 Riemann 0000000000 O0O0O0OO (Riemann O)0O
gbobooooobooon

u+ f(u)y =0 (zeR, t>0),
(7) u((),a:):{ u_, x<0,

Uy, T > 0.



00000 Riemann 0 18600000 [29) 0000,00000000000000000 (O
(40 p=00002x20EuWe0000000)00000000000,000000000
00000000000000000000. Riemann 0000000, 00 Lax [17](1957) 00
0000000000000000000000000000000000000000000
0000000000000000. Lax0OO [17/000,0000000000000000
000, Reimann 0 000000000000,000000000000000 “000700
0¢“0007000,0000000000000000“000000700000000,000
0000 Riemann00000000,0000 “Lax0000007(000000000000O0O
000000000000000000000000000000000000)00, |uy —u_|
000000 Riemann 00 mO00000000000000000000000000000
00000000.00000000000000000000000000,00000000
00000000,000000000000000000000000000.0000000
00000000000, 00 Riemann0000000000000000000000000
00000000000 Win-Oleinik [9)(1960) 00.000000000000000, Riemann
000000000,0000000000000000000, Riemann000000000,
00000000000000000000000000000000)00000000000
000000000000.0000,00000000000000000000000000
0000000,000000 RiemannO00000000,0000000000000000
00000,0000000000000000000000000000000000000
000000000.0000000000000000,00000000000000000
00000,000000000000, Nishihara-M [23](1985), [24](1986), Goodman [1](1986)
000000000,000000000000000000000000000O0O0O0O00O0O0
0000000,00000000000000000000.000000,00000000
000000, Riemann 0 00000000000000000000000000.00000
0,00000000000000000000000003x300 (4)0000, RiemannO
0000000000000000000000000000000000000000000
0000000,000000(4)000000000000000000000000000

4. 0000000000000

0000000000000000000 400000000 DO000OO0oDoUooOoooo
0000000000000, 0000000,Euer000000000O0O (4) 000 Lagrange
oooooooOo,v=1/p0000000,00000000000000O0ODOOOOO,DOO

gdooooooooooooga
vy — w, = 0,
(8) wi + pr = (% )s, (z € RY, t > 0).

2
(e—i—%)t—I—(pw)x:(/i%-l-u%)m,
gobd,pl edddnonoooooon

RO R
p=— 6:79
v v—1
oo0oO00.o0o000 (g)ouoooo
(9) (v,w,&)(w,O):(vo,wg,Go)(m’) (.%ER),
0od,0poooooon
(10) lim (v,w,0)(t,z) = (ve,we,01) (¢t >0)

xr—+00



000000000 0oo0o0o. 000w (>0,ws,01 (>0 000000000,00000
good

lim (vo, w0, ) (x) = (vs, W, 0),

T—300
ggd

inf >0, inf 6 >0
S L

gboobobob.o0000,0000 Remann DO OOOOODOOOOO

VUVt — Wy = 07
Wt +px = 07
(11) (e+%2) + (pw), =0,  (z€R,t>0),

—yw_,0_), x <0
) 79 70 = R7 R’GR = (U = ’ ’
(v,w,0)(x,0) = (v, wy', 05°) () { (ve,wy,0s), @ > 0.

Riemann 00 (11)000000000,0000 ¢000,3000000000000000

A= —Vw/v<0, X=0, A3g=-A1>0

000,01000003000000000000,020000000000000000000
0.000000,Riemann000 100 300000000000000020000000000
01800000000000000000.00000000, 2= (v,w,0),2: = (va,ws,0+),,,
0000,000000000 .. 000000000,0000000 ., 0000002 0R3
DOooO00oO00ooO0oooooog.

1) Riemann 00, 0 i000 (i = 1,3) 00000000000 2/ («/t) 00000000,
Kawashima-Nishihara-M [14] (1986) 0 000, 000000000000000 (8)-(10)000
0000000,00000000000000000000 2/ (z/t)000000000000
000. Riemann 00000000 2(z/t) 0 25(x/t)000000000,000000000
0000,0000,00000000000000000 2j(zx/t)+25(z/t) — 2, 000000
0000000.000,2,02.00000000000000000000, 27(z/t)0 20
%000, 25(z/t) 0 2,0 2, 0000000. 000000,000000000000000
oooooo0o0o0ooo0.

2) Riemann 00, 0000000 200000000000000000000000000,
Huang-Xin-M [7](2006) 0000, 000 (8)0000000000 “000007 24%x/Vt) O
0000,000000000000000,0000000000000000000 (8)-(10)
0000000000,000000000000 23%2/vf)000000000000000.
000,0000000000000,0000000000,000000000000000
0000. 000, Huang-Xin-Yang [8] 0, 000000000000000000000000
000000.0000,0000000000000000,010003000000000
0000000000.00000,000000000000000000000000, 00
00000000000000000, RiemannO000000000000000000000
0000000000000 (Huang-Li-M [4]).

3) Riemann 00, 0000 (i =1,3) 00000000000 zi(z —sit) (s;00000,
s1<0<s3)000000000,0000000000 (8)02..02..000“1000070
0000000 2%(z-st)000,000000000000000000000000000
000000000.0000,000000000000,00000 (8)-(10)0000000



000,0000 ,00000000000000 2¥(z—-sit+o;)000000000000
O00. 000000, Kawashima-M [13](1985) 000000, 00000000O0OQOOOOO
0000 (000 =0000000). J0O0,0000000000000OO,0000D0O
goooboooobbooooobboo,bboooobbboooobbboooobooboboo
ggbobodoboobooo. booobbuoobobooobboob, bbb , OO0 bobd
00000000000, Liu [18](1985) O, 0 s0000000000OOODO “0O00” (OO
000000 Buwgers U0, 0000D00DO0OO00O0OO00ODOODODODODODOODOD,DO
obobooodobd 0OO00O0oboboboobobooooboboobO0. Lmooogoooog,
Szepessy-Xin [28](1993) 0, 000000000 euw,,, OO0O0O0ODODOOOODO, 0000000
000o0o00oo0o0oOo0oo0o0oOo0oUo0. 000000, 0 Woooooooooo
000000000, Lin[190000000000000000O0O0O0O00OO0O0OQO, Zumbrun
(30,310 0000000 (Evans 00 O00OOO0OOODOOODOOODOOODOOODOOODOOODO
00000)0000000000000,000000000DO0DO0O00O0O0 (2x20000
00000000 Mascia-Zumbrun [20] DO 0O). 00000000000 O0OOOOO.

3.2. Riemann 00, 00 000000O00ODO0OOOOOOOO,2x200000000000
go,0b0o0bobobobuo. obobobobobobooooooboob,0bobobobo
gobobooboboooobobooboboooboboobobooooboobbooooooboo
gobooboobbooboobooboooboooo.

3.3. Rlemann 00, 000000 2{(x—s1t) 0 23(x —s3t) 0000000000 O00O0ODO
gobooboooob.ooboobo,0oobobooobooobobooobooan

Zan,as(T,1) 1= 20 (@ — sit + 1) + 25° (@ — szt + a3) — zm

00000000000000. 000, a; 0 q3000000000000000000OO.
00 2,0 2..00000000000000000, 25(z—s1t) 0 2_ 0 2, O, 25(z—s3t) O 2,
02, 00000.00,Huang-M [5|000 20(2,0) 0000000000 (8)-(10)00000
000000000,000000000 a;,e30000000,00 zg0(z,) 0000000
0000000.000,0000%2,0000002000000000000000000 (4)
0000000000000000,000000 Liu[18)]000000 a1,a300000000
00000000 Kawashima-M [13]000000000000000000000O0O. OO0
000000000000000000000000000000000000, Riemann OO
000000000000000000000000000000000000 (Huang-Xin-M
[7). 000000, Riemann 0000000000000 O0O0OOOOOOOOOOOO, 00O
0000000000000000000000000000000000000000,000
000000000000000000.

5.0000000000004d

gbooboooooo,oboobooooooooobooboob,bobobobobobobob
gbobh,0b000bo0boobuooboooboobooboobobobobo.boobooboo
2x200 (3)0000,000000000000000000 (D000 Inflowd O, Outflow
oo0o00)booOoO000O0O0OO0OOOOODOODOO0OO000OOO0O0DO0DO0O0OO0OODOOOD
gboobooobobooobobooobooobbooobo,0boboobooboboobonoobo
goboboobobooooboboobobooobboooobbooobooobooobboo
googbobooooobooobob,0oboboooboobooobogboooobooobooobob
0000 3x300000000000000000000UO00ODO0O00).00 Inflowd OO
OuwflowO0OOOOOO,00 [21]0000,000000000000000O0,000000



00 Remann OO OOOO0OOOODOODOODODODODODODO,D0D00D0ODODO
gbobodgboobboboobboobduoobobooboobod

Pt + (Pw)x == 07
(12) (pw)t + (pw2 +p)l’ = HWgq, (35 >0, t> 0)7
p=ap’.

goooooo (12)DDDDD
(13) (p,0)(0,2) = (po,wo) (@), (x> 0), inf po(a) >0,
OO0 x=+cc 0000000000

(14) lim (p,w)(t,z) = (p4,ws) (t>0),

Tr—00

gbobdbez=0000000000DODODODODODODODLDODO

Case 1 (DDDOOOOO):

(15); w(t,0)=0, t>0.
Case2(00D00OD00):

(15)2 w(t,0) =w_ <0, t>0.
Case3 (0ODDOOOOO):

(15)3 w(t,0) =w_ >0, p(t,0)=p_ >0, t>0.

0000 p 0wy 00000000 DOOUOOOOOOOODODODOO(14DD0ODOOO (15000
00000000000 0DOD0O000CO000O0. 0000DO0O0DODbOOO0Casel DODOOOOO
000000000,0000000 p00000,00w0000000000000O0D00OO
000000000,000000000000000000DOO00ODODOO0. Case 2 (resp. Case
3) 00 0000000000000 (outflow) OOresp. OO (inflow)0) 0000000000
0,0000000000000 Outflow (resp. Inflow) 00 00000. DO0OCases 102000
oO00DOO0O00DbOO000DOO000DO00O0ODOO0000O Case3d0boooonoboOoQ
0000000000000 0O0O00 )OO0 0O000oO00LOoO0OOooOOOUOD pOO
0000000000000 00000 wOODODOO00O0O000O000000000O00000
000 (wellposed) 0000000000000 0O0ODO-00000000O00OOOOOODO
goobooboo,bobboobooboobboobooboobboobooboob, o
00o0000o00o00o00o0oo0o00oboO0 (8)ooooooo0ooooobooo0o
gobooobobooobdodib z=xc0 0000
lim (p,w)(t,2) = (pssws) (¢ >0)

r—F00

Oo0o0oooboobobbodoobOod Euler 00 00O0O0ODO Riemann JOOOOO0OOODOO
goboooobobooboobgoobobooboboobobooobooboobobobooDbOoobo
gobobooobobooobboobbuoobobooooboooboboobboosbobooobooa
goooboooboooboboobobooobboobbooobobooobboobboon



oobooooooooobOoobooooboOoooDbOo0oo00 “choo’o0DbOoOoooo
0000000000000 O0 (booo0oO0U00oooOoOOOoUOooOOOOOoOoOoO)oooOoO
0000000000000 0,000000000000. O00Euer000000O0O 29>0
000000 Riemann 000000 Riemann 0 0000000000000 (14)0 (p4,w4) O
00,0000000000 (150000000 (p—,w—)OOOODODOO.OOOO,0000O
O Riemann O 0000000000 0Riemann 0000000 (z=0)000000000 (15)
goooooooboodooooogoooobbbb b0 oooobobobobo
0000000000 RiemannOOOOO0OO0OO0OOOOODO RiemannOOOOO0OO (z = 0)
000000000 (1) 0000000000000 00DUDooooOoOooDoUoooOO
0000000000000 0o0b0o0D000bOUO00EWer 0000000 OoO0OOoOoDOO
-, g ooooon
odooobo0oooooobibo0ooooooo0DbUUDEder 00 0goooooboOog
wxe(p) DUO0 ¢(p) 000000000 D0OOOOO0OO0O0OOOODOOOODOOOUOOOD
ggooooobobobboodooooooooboobooobooooobbboodoooooo,
000000000 Case 1l 0000000000000 00OO0OOOOOOOOOO (15000
00000 (p—,0)D0000000Euler0000 Riemann OO0 0O 0wy >0000000
gogoooooobblbwy <0000 ooouoobobobobobbbobbbobb
0000000, (12)0000000000000000000O0O0O0O0O0OOOOOOOOO0O
O0000.0000 Casel 00000000 OOODODOOODODODOOO 2000000000
ggooboboooooboooooooobooooonboooooobboboooobboooa, b
0000000000 wy >000000 Nishihara-M [25](2000), wy <0 000000000
00000 Mei-M [22](1999) 0000000, O00OInflow D00 Outflow 000000000
ggooboooooooobotooooooboobbdoooobobooobboooo,booobo
000000000000000000. 0000,000000000000000000 (<.
Hashimoto-M [2]), 00000 2x200 ()0 000,000000000000O0OOCOOODO
00000000000000000000000000 (cf. 2000000000 ,Nishihara-M
[25], Kawashima-Nishibata-Nishikawa [15], Nakamura-Nishibata-Yuge [26])) 000000000
00.000,000003%x300 (4000000000000 0O0O0O0OO0OOO,000O
000000000o0oO0oO0O000U00ooOOoOOO0O0oUU0O0. 00,000000 (8)OOoO
gd

(16) (v, w,0)(0,2) = (vo,wo,00)(x) (> 0)
U, jgogooon
(17) xli_)rglo(v,w,ﬁ)(t,x):(v+,w+,9+) (t>0)
000,00 z=00000000((000O0O0ODOO0O0OOO,00000000DOO0ODOOODO)
(18) w(t,0) =0, 60,4(¢0)=0, (t>0)
Jooooooboboobboooo. oo, oooon

Jim (vo, wo, 0o) () = (v4,w4,0+),  infwo(z) >0,  inf fo(z) >0

00000000.000000,0002x20000000 Casel 0000,v060000
000,wO000000000000000000, 24 = (v, ws,04) and 2_ = (vg, —wy, 04).



000000,00000 (8)-(10)0000000. 0000,00000 w, 000000,0
000 Euler 0000000 Riemann 00000000 s = —ss 000000000000
Z(z—sit)0 25(z —s3t) 000000,0000000000 2y O 2n = (0m,0,6,,) 0000
000000000000.0000000,w, 0000, 2%)00000000,00000
000 (16)-(18)00000000000000,00000 as0000,0000000000
000000 28z —sst+03) 000000000000000.00000,00000 wy O
00000,000000000000000000000000000000000. 0000
000,000002x2000000000 [22]0 [25)0000000000000000.0
0,0000(18)0000000000000000000

(19) w(t,0)=0, 0(t0)=6_, (t>0), 6_>0

0oobobD, 0000 Remann 0000000000000 0O0OOOOOO0OOOOO0OO
000,0000000000000000D000OO0O0O0 (1YoOOUOOOUDOoOOOoOoO
gbo.obobog,gbboobobooobobooboboobobooboboooboobog,
OO00O0O00DOO0O0bOOO00.0000bDboooo0o0, Inflow000O Ouwflowd OOO, 00
gobobooboobo,bobobobobooooboooooooooo,b0bobooobobobo
gobodobog,boobobooboon.

6. 0000
goog,boobooooo

e NUIDODOODDOODLOODDOODLOODDOODLOODLDOO

ubboobooboobbooboobboo,bobbooboobboobooboo
googooo

ugbooboooobooboooboob,boobooboooobbooobobooooboboaboo, o
gbooboobooboobbooboobbooboobboo,oobbooboooo
boboobooboooooooooon

gboboob,0ob0bo0booboboobooobooboooon

0000000000000 00000000000000 (DOD0D0,000o0oooo
gboboobogoodgd

00000000000,00000000000000O00O0DODO000D0O0 (D0DOoooOo
O0oo0o0oo0n),0000oo0oooooo0g.

go,b0b0,0b00b0bobobobooboobooobooooooboobobobOoboD
oboobooooo.

ugbboobogboa,boobooboooboooboooooboobbooo,obo
00oooo0o0oooOoooO0oUooO0O0oUOoDoO0, —0O00DU00ODO0O0D0Oo0O0 —oO@Wooo
0,2004)0000000000000000O0OODOO0OOOOOOO0OOOOO

gbob 190110 220,00000000000
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