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1 5]

anf

F] IR SR Euler J7 24109
ut +p(7)s =0,

{T:—UI :O, (11)

Herr >0, u,p(r) > 0 pRFRRSEHE, BEUKLER. S8 Van der Waals SR
A a

r—b 72
R o fl b RARIFHERE, A RWH WE 1 PR, BB A TN, LEEF
DEF Bt p/(r) > 0, A (1.1) 7EX B LRMEAR, mMAEREL, »'(r) <0, TE4H
(1.1) ERHAEY.  Maxwell i p'(7) > 0 358 T RI#RE e R\EAT¥RE
R, p(r) BAURIRIER, O T RAAY I EA T CHEIE, Maxwell Mg T — 45
BUEN (e 1), FH— AP RO ES REE. B o, 76 K p. W2

/ " p(P)dr = Blre —7¢), plre) = p(r) = B (1.3)

MK p(r) T e M 70 LIEATRE), HAERBELH T, §5 p(r) & e M 76 bR
RS AT

p(r) = (1.2)
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1 Van der Waals S&EMREFIE p = p(7) BR

AT IERR, BAURE p(r) WRUTHRME (WA 2 PiR):
(1) p(r) ZRELEF]THY;

=0, a<7<L8, 7=7,
<0, <7<,

@) p,(T){<O, b<r<afp<r,

>0, b<T<aB~y<T,
(7)
=0, a<7<Lp0,

(3) lim p(7) =400, lim p(r) =0,

T—bt T—+00

“+oo [e%
(4) Vv —p'(z) dz = +o0, /b vV —=p'(z) de = 4o0.

v

1972 4%, Wendroffl!l 7 ¢/ (1) < 0, p" (1) IVEWANE HPI AT, 83T (1.1) Riemann
WM. 1982 4F, Shearer™ 85| T —HIRBA R4 Riemann [ FAYMHE.  Yangil®) 2
B EROL T —28 Van der Waals S4RH) Riemann [H]8H, {F FHB0E. oM LA
W F93E T Riemann FIEIHE.  Hattoril® 7ERE HRAHZMES M T2 T SR Van der
Waals S ARSFIEE 72 Riemann FIEIHE. 58%F B FH MR EMEE T 3B Euler J7
R4 Riemann R, I+ ABFSE T EAWMEAER. X% O HiEvE S s T
WA 1% 7 4 Riemann MM, FF45H T B4R 00 AH B A ALE A 45 R

p(T)tg

- — g ;/y -

2 {8IEfG Van der Waals S#REFIE p = p(r) HIER
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2 X FE%

g (1.1) RAPARLE
M=V (1), A=V (),
Horf p(7) FBIERLH) Van der Waals SURHPIRETTE, WEZMF (1)-(4). BATEEFm
D:7>b4 3% D=D,UDyUDg, iXH
Dy ={(r,u) | b<71<a, —o00<u<-+00},

Dg ={(r,u) | 7>, —o0 < u < +oo},
Do ={(r,u) |a <7< B, —00 <u< +00}.

R EAIE, RATATVEER (1) REEA EFAIRE (1o, uo) Al (r,u) HI2E
A

1 % Uy = (70,u0) € Do UDg Bf, 1 U = (r,u) FARRBGE, &8 — ik
(shock) BRI (wave fan) (HLATHEZE (45) EEMR AT B R 382, fRTFK 24 jump-fan (fan-jump))
EBFIRE (r0,u0). 2H3A S(S), F(F) FRaTmsE (5 k), Bimmgs o m
BTG ) X2 L A

g(?) UZUOZFU_ZT):f_z(T_TO)v (2.1)
?(F) D u=ugF /T v =p'(z)dz. (2.2)

FI JEF, JEJ 4351587 B 160 3 Ak 150 D57 B J05 0 R0 7 16 50042 s D57 3 5 08 336 K R i iy A
?&,

JF: u= uo — /=P ( / V= (z) dz, (2.3)
(1)
- . _ P1 — Do Y
JEJ: =g =\ |- = m0) = V(@) de = /=pr, (T —y),  (24)
,_p(m)—plo) . p(r) —py)
Poo=———"—, Dpy=—T-">.
™ — 70 T—Y

fA PRI R TE jump-fan FIHTIE jump-fan-jump. HAtl AR 2 JLHA P #9275 14 T UG 2.
2 X‘Tﬂ:‘ Uy = (To,UQ), U = (T,u) S DQ, ﬁ‘ A=Ay = 0, lﬂﬂfb U= (T,u) € Dy ﬁ%@i_‘
AR BRI BOERE, PR LRBRER, JEHMA J #RR,
J: u=up.

T Up = (10,u0) € Do, U = (1,u) € Do U Dy REBLIREL. 5 TE 15 SCHE Al 1] B 22 2.

THEFENZG HERE Uo = (10,u0) 5 U = (1, u) BHTFKIE (v,¢) FHEREERR, H
T KBS ] e, B AT EORF R B SRR A 8 (anfE] 3).

RTHETTRR (L.1) W PR, BAI5EH (1, u) FHD RILD K, XAk A
REWALEDE. TR (L) W) SRl BERMBER A S, ZHEH
GRS T IER S AL E e E. Bk, T—2®OTE%¥ (ru) FHSH b <7 <
6, c<Tp<a a<T<B B<T0<y, ¥<T0<df 10 >diX 6 PNXE, XE cFldiF
2 p'(e) = p'(d) = B Fg i HEA R R
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AVHR u > o B A WAL, I E(U) (E (Uo) FAR (§F) WAk
4, B ou < uo HEIEAHERRLL, I C (Vo) (C(Uo) R (§1) EARHEL.

7N
s F FJ JF
(10, "V(Tv u) (70, u0) (T, u) (7o, UO)%ﬂ ) (70, o) )

<l

(7, u)

JFJ FJF
(7’0,11,0)% (7, ) (m,uo)k (7, ) (70, ug)

3 E*% Uy = (TO’UO)’ U= (7" u) ﬁﬁr‘lﬂi&

21 BB bLb< T <cC

N T E IR b <10 < c BHEARPL, RATIHIFEIN m0 K HHIHT LR )E 7

2.1.1 BIFEEZ

b <71 <c N (r0,p(10)) EhE—HKUELE p(r) MHUIT (r1,p(n)), LT H—HK
(12,p(72)), 71, T2 i 2

P _ p(11) — p(70) _ p(11) = p(72) —
(11) = Plo P P P12

XHE < <y, >d FTXHEWIA n,m & CGXEME, RNE——uH.
(D) Hb<7 <7, X(r)HE 7 BR/TER, N (70, u0) FTLAE L AT i B 3
EER (1),

?(UO,T): u:uo—/ V=p(x)dz, b< T < 7.
= — B
‘LE,' E(Uo) = F(Uo,T).
2) Y m<7T<m B, H

_P(T) — (7o) '

A < o9 < A , =
2(7) < 02 < Aa(70), 02 -

H, (70, u0) HET B ERER (1,u), B

_p(1) - p(To)(

—
S(UQ,T,Tl)Z U= Uy —
T —1T0

T—1), To<T<Ti.

(8) % <<y Bl M (r,u) B (r,u) BB BB BERE, H JF(Uo,7.7):
uzul—/\/—p’(:t)dxzuo— —pho(T /\/ z)de, T <T<7.
XA R HI ZLTAN (10, u0) HREBRERE (1, w1), RIFELAE] (7, u).
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(4) %y < 7 <7 B, FATRAELESEF BRI BORER:, WRTEE—A y = y(7), 7S
py) — p(r)
y—T
BATREBIN (r1,u(n)) WE—RIBE, 83 (v, u(), REN (v, ul) B (r,u(r) &
A — A B EWTERE (r,0), B TEJ(Uo, 7,70):

1/ _pTy T = =u Tl / \/—d,’E Y _pTy (T - y)
y(7)
— V=Dl ( / V- d:b— —pTy (T—y), b<T <m0
(5) ijl T > To Erj‘, )\2(7’) < 09 < )\2(7’0), .,[HS

=p(y), m<y<n.

_p(1) = p(To)(

—
S(UOaTaTQ): U = ug —
T —1T0

T—1T0), T>To.

g LR, C(Uo) H S (U, m) 8L JE(Uo,7,v) 8 JEJ (Uo7, 7) B, S (Up,7,72), Fefi]
fAie A (anfEl 4):
6()([]0) = ?(Uo, T, 7-1) U ﬁ(U07 T, FY) U m(UOa T, 7-2) U §>([]05 T, 7-2)'

! E() (W)
T—’T //
= (70, up)
\
\ —>
b c Q@ 6} v o d

B4 b<1<cidF

2.1.2 ek

(1) % b<r<mB, A (r0,u0) Bl (ru), M(r) < o1 < Ai(m), oy = —/—20Z2m),
B (10, wo) BT LAER G I E R (1, u),

_p(1) = p(70) (

—
S(UQ,T)Z U = Ug +
T —1T0

T—1), b<T<Tp.

it C(Uy) = S (U, 7).
(2) Y 10 <7<, \(7) BEE 7 B RTMIER, M (10, u0) 7 LA LL S5 ] B FE U8 1 42
F (7,u),

<IF(UO,T,Oc): u:u0+/ V-r(z)dz, c<7T<a.
70
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(3) % a <7< B, WA A(r) =0, REEHEER 7 B RTIHER, N (o, u(e)) FTLAEE
— A LR BREREREE] (7, w),

(UO, ,B) U:U()—l-/a\/—p’(x)dx, a<T<p.

Ao i i 1) i BB SRR E] (o, u(a)), FERBBIE N (o u(e)) HEBEKE]
(7, w).

(4) 2% g <7 <dB, M (10,u0) FJLASEEILIE B TEBEREER] (13, u(rs)), FRELBE
BT (r,u), HH ¢ <75 < o MR p/(ry) = L2

(Uo, ,6 U—U0+/ vV -— d + M(T—Tg), 0 <T<d.

T — T3

(5) & 7>d i, M(r) BEE m BERTIER, FIN (10, uo) W] LASEHELL )R 7] FE
BOEEF (c,u(c)), FEBEBEERE] (d, u(d)), %Fiﬁﬁ“}:ﬁ)ﬁ%iﬂiﬁ%?ﬂ (1, u),

FJF(Uo,Td u—uo—|—/ Vv —=p'(x)da+1/ — /\/ x)dz, 7>d.

gr Loty faicoh (W 4)
E(Uy) = F (Up,7,,) U FJ (U, , B) U FT(Us, 7, 8) U FIF (Up, 7, d).

ARYE LA LT 24 b < 70 < c WP SCHCERE, HAA AR AT LU L U B 2 A 1S 2,
X ERFEA A,

22 B¥ c<7<a
PO, [FIAEFTH 7, o SR EIBIETERYTIE, T LOREF A S 2 ) 1 5 4 ] S i
E:Z
2.2.1 FimEiEZ (LE 5)
) HBb<7<70bt, H
F (U, 7) - u:uo—/T\/T(x)dx, b<r <o

#EHN E (Uo) = F (Us) (WA 5).
2 Y r<r<n b, A

g)(UO’T’Tl): U="o— _p_pO(T—TO)a To < T <711
T—T0
B)Mn<r<yit, B
ﬁ(UO’T’V): u=1up —+/—po (11 — T0) /\/—dx T<T<Y.
@)Yy <7 <m B, B IFJ(Uo,7,70):

y(7)
U= ug — plo /\/ d:b— —pTy(T—y), b< 1 <10
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(5)“:117'>7'QETJ‘, ﬁ

_p(:)- :f(ETO) (

?(UQ,T,TQ): U= ug — T—1T0), T>Ta.

fajich (Al 5)
5}([]0) = ?(Uo,T, Tl) U ﬁ(Uo,T, ’y) U m(Uo,T, Tg) U ?(UQ,T, 7'2).

UT_. EU,) B (U)
\ P

S

L T
C (Uy) C{Uo)
b ¢ a B v d

B5 E¥c<m<a

2.2.2 FEKEZ% (LE 5)

JH:ETJ‘a ﬁﬂ‘]ﬂy T3, T4, ?—V}%E
p/(T ) _ P(7'3) —p(To) p/(T ) _ p(7'4) —P(To)
0 T3 —To * T4 — To

TXHEWPAE 3,7 B2 XWX EAR, "AOIAFE——3. KL, F
M Bb<T<7B}, H

S o) - _p(r) — p(To)(

U = Ug +
T —1T0

T—10), b<T<Tp.
FLH C(Uo) = S (Uo).
(2) Y mo<T<ahlf, H
F Uy, 7, 0) : uzuo—l—/T\/T(:v)d:v, < T<a.
B)Ya<T<fH, B ’
FJ(Uy, v, ) : u—uo—|—/7_a\/T($)dx, a<T<p.
(4) 24 8 <7< bf, FIE y(T)E(To,a)O, W2

, _p(r) —ply)
P (y(r)) = -

—

1% FJ(Uo, 1,73):

y(7) ) — .
u=u0+/ \/T(:v)dx—l—\/—p—() Py ))(T—y(T)), B<T<T3.

T —y(7)
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G) MY m<T<m B, H

_p(T) — p(TO)(

—
S(UQ,T,T4)Z U = Ug +
T —1T0

T—1), T3<T<T4.
(6) ﬂ:‘[ T > Ty HTJ', ﬁ‘
:]—F(U(),T, T4): u=wug+ —M(m —10) +/ V-p' (z)dz, T> 74

T4 — T0
e (A 5)
E(UO) = F(U077—7 CY) U F<‘_J(U07 avﬁ) U F<‘_J(U05 T, 7-3) U (§(U05 T, 7-4) U F(an T, 7-4)'
2.3 'I%ﬁz a< 1< ,3

o<t < BB, M (r0,u0) B LRI BRERERER] (1,u), B

J(Uo,,8): uwu=u(r), a<t<f.

2.3.1 @Ak (JLE 6)

(D) 2 e<r <alf, W (10,u0) Feilad i IR BRBRERR] (o, u(a)), PRI R 5B
BOEREE (1, u),

ﬁ(U@,T,O&)Z u:uo—/ V-p(e)de, < T <.
70

#EN E (Uo) = TF(Uo, 7,a) (N 6).
(2) % B<7<vBf, &

ﬁ(Ug,T,ﬁ): u:uo—/T\/—p’(x)dx, B <T<n.
(3) 24 7>~ W, FIE y(7) € (B,7),
N y(7) ) —
JEJ (U, T,7) : u:uo—/ vV =p' (x)dx — —M(T—y), T > 7.

fAiic A (Kl 6)

C(UO) = ﬁ(U0777 6) U JF'](UOvTv FY)

2.3.2 JEEKEL% (LE 6)
W Yb<T<all, H

(1) —p(To)(
T —T0

<§(U0,7',Oz): u=ug+ T—1), b<T<a.

#EH C(Uo) = S (Uo, 7, a) (W 6).
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’U,T _
= 5 (U,
- E Uy EU)
J(Uo) S
UQ \
C (Up) _
C (Up)
b Cc « ﬁ ol d

Blé6 B a<to<B

(2)“;115<7'<7'4E¢, ﬁ

_p(T) — p(TO)(
T —1T0

<§(UO,T,T4): u = ug + T—"70), B<7T<T14.

(3)%{7’>7’4EVJ‘, ﬁ‘

ﬁ(Uo,T, T4 u=wup+ —pi(?') _i(m) (T4 — 70) +/ \/T(:E)d:v, T > T4.
4 — 70 T4

e H
— — —
E(Uo) = S(Uo,T, T4) U JF(U(),T, 7'4).

24 B B<T10<~

2.4.1 wiENEE (LB 7)

(1) ﬂ:l[b<7'<7'4 HTJ', ﬁ‘
ﬁ(Uo,T, T4 u=wug— _pi(m) — Do (14 — 70) — / V-p'(z)dz, b<T <7y
T4

T4 — To

)Y ry<r<7bf, B

?(UO,T): U= ug — —M(T—m), 7w <T<T).
— 70

faic oy (A 7)
E(UQ) = ﬁ(UQ,T, T4) U ?(UQ,T).
B)Yrmo<T<yHif, B

?(Uo,T,’y)I uzuo—/ V=p(x)de, 1 <T<7.
T0
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4) B y<T<mbf, FEy=y(r) € (10,7), A

y(7) _
FT)](Uo,T,Tg)Z u:uo—/ —p/(z)dx — —Z%Iy)(y)@'—y), v < T < T3,
(5) ﬂ:‘[ T > T3 H{[‘, ﬁ
?(UQ,T, T3): U =wug— _pi(T) — p(70) (tr—10), 72>73.
T—1T0
faiic A
6()([]0) = F1)([]077-7 7) U FT)](UOa T, 73) U §>([]05 T, 73)'

“L E () T (U0)
\
N

C () C ()
d

b ¢ o p y
B7 ®FB<t<~

2.4.2 JEEKE% (E 7)
(D Mb<r<rsht, A

g(U@,T,Tg): U= ug + —pi(T)_pO(T—TO), b<t<mT3.
T —1T0

(2) Y 3 <7< BB, FFEy(r) € (B,70), H

y(7) —
F(T](UQ,T,Tg)Z u=u0+/ \/—p’(x)dx—i—w—p(:)—iz(y)ﬁ—y), T3 < T < Q.
T0 -

(3)%6<’7—<7—0Hﬂ., B
F(U077-76) : U= Uo +/T V —p/(ilf)dilf, 6 <7 <Tp.

faiid A
F(UO) = <§(an T, 73) U E(an T, 73) U ?(U()a T, 6)
4) Y ro<T<my B, B

el —
S(Uo,T,Ta): uw=wuo+ —M(T—m), o< T <
T—1T0



4 # B E & Van der Waals S & Euler 772/ Riemann |75 & B2 446 E.AE 387
(5) Y4 7>n B, H

JE(Uo,T,74): u=wup+ p( 1)~ (14 — 70) /\/ x)dx, T > 74
T4 — T0
A A

— — —
E(Uo) = S(Uo,T,T4) UJF(U(),T,T4).
25 B y<T0<d

2.5.1 HiEiES (JLE 8)
(D Mb<r<mybt, A

ﬁ(UO,T,m): U= ug — p() pOT—T /\/ x)dz, b<7T <714

T4 — To

(2)“;1[7'4<7'<7'3EM‘, ﬁ

?(UQ,T,T3): U =Ug — _M(T_TO)’ Ty < T <T3.
— 70

B)Y 3 <T<ybB, FEy() € (y,m),H

—

y(7) ) —
FJ(U(),T,’}/): u:uo—/ \/—p/(;[;)d;p_ _M(T—y), T3 < T < 7.

Ty
4 Y y<r<mht, H Z?(Uomv)iu:uo—f;\/mdxv v <7 <70 WA
E(Uo) = JF(Uo, 7, 12) U S (Uo, 7, 73) U FJ(Uo, 7,7) U F (Uo, 7,7) (41 8).
(5)%{T>T@Hﬂ', ﬁ‘
?(Uo,T)Z u=ug — —pi(T)_p(TO)(T—TQ), T > Tp.

T—1T0

#HEH C(Uo) = S (Uo.7) (A 8).

UL*T E(Up) _
E (Uo),
\\><
_ Y NG
CUy)
b C a 6 ~ d

B8 ¥ vy<m<d



388 B E T STEAR
2.5.2 JEmEIES (LA 8)
M YBbv<T<m i, H

— T) —
S(Uo,7,7m2) 1 u=ug+ —p( ) pO(T—To), b <1y <o
T — 170

(2) % 75 < 7 < BEE, FETE y(7) € (8,7), B JFJI(Uo, 7, B):

_ y(7)
u=ug+ —pi(:l_) f(m) (11 —710) + / V—p'(x)dz
1 =70 T1

p(r) — p(y)(

T—=Y
(3)%[ﬁ<7'<7’15ﬂ', ﬁ‘

+ T—y), Te<T<pf.

t(]_F(UovTvﬁ)i U = ug + —m(ﬁ—m)—l—/\/—p’(x)dx, 0 <T<T].

T — 70
B n<r<tlt, B

_M(T
T T0

-
S Uy, 7,m1): u=wug+ —7), T <T<To.

fAlidoy (WA 8).

C(UO) = (§(U077-7 7-2) U E(U077-7 6) U F(U0777 6) U (§(U077-7 7-1)'
(5) ﬂ:‘[ T >1T0 HTJ',
?(UQ,T) Dou=ug+ /T v -=p'(z)dz, T > 79
faic oy (A& 8)
E(Up) = F (Up, 7).

2.6 % 70 >d

2.6.1 mimEZ (LE 9)
1) M b<r<cht, H FJEU,,c):
u:uo—/Td\/T(x)dx— —W(d—c)—/:mdx, b<t<e
(2)”:‘IC<TO<WH¢, TFHE y(7) € (v.d), B
FJ(Uo,7,¢): u:uo—/Tj(T\)/T(x)dx— —pi(TT):z(y)(T—y), c<T <.
By Y ~y<r<mbf, B
F (U, m7) : uzuo—/T:\/T(:v)d:v, v <7<
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A A (aniE 9)
E(Uy) = FIF(Uy, 7,¢) U FJ(Uy,7,¢) U F (Up, 7, 7).
(4) ﬂ:‘[ T >1T0 HTJ',

= _p() - p(To)(

S (U, 7): uw=wug— T—T0), T>To.
T —1T0

#EH C (Uo) = S (U, ) (WA 9).

‘L

=1
S

T E(U)

P
—

Q QT
=
e
Q
S

By d

B9 &% n>d

2.6.2 EmiE% (LE 9)
(D Mb<r<mit, A

<§(UO,T,T2): U= ug + p(:)_TpO(T—TO), b<T<1
— 7o
2) % <1< BB, T y(T) € (B8,7), B m(UO,T T2):
y(7)
s PR [V
Y i i 1) PR R
Ty
(3)“:115<7'<7'1E¢, ﬁ‘
ﬁ(Uo,T,ﬂ): u=ug + —w /\/ x)dz, B<7T<T11.
1— 170

)Y <r<7mbf, B

—
S(UQ,T,Tl)Z U = ug +

fith (A 9)
C(Uo) = 'S (Up, 7) UTFJ(Uy, 7, 7) U TF (Uo7, 3) U'S (Up, 7, 71).
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(5)“:117'>7'0E[7J‘, ﬁ

—

FUy,7): u=wuo+ /T V- (z)dz, T >710.
#iLH E(Uo) = F (U, ) (A 9).

3 Riemann [o] &

X, BAVMEITEE (1.1) #H LT Riemann ) {E I f#
(7, 4) (3, 0) = {U =(r_,u_), x<0,

3.1
Up = (T4,uq), 2>0. (31)

p(7)

b: :7_0 C :a :6 FY dET -
10 A\ XEAOME p = g(z;70,7) 11 X MEHMAE p = g(z; 70, T)

AR W (r_u) MW (re,up) 8 {(ru) |u=us + JL V=9 (e, T)da},
X p=g(e;m,7) & p(r) BE (B 11-12), W2

P (z), Ai(T) = Ai(70),
"(z;70,7) = ) — ol i=1,2. (3.2)
T EE, ) < it

T LER W (7 u) R Wy, uy ) B5C AR ME—i ), PR A (1.1) Riemann [ 8516 A%
FRARAn T SRR

(7, u)

(rou) —00<¢<—/=g (-7 70),
{i:;%m —/=g' (77, 70) <E<—/—g' (70, 7, 70),
=\ (o), I ) <E< gl ). (33)

(T4, 4), V=9 (371, 10) <€ < 0.
B — AR (r ), RATRETE (r, ) TEHA MM B (0 ), E(ru ),
Clru), Clrus) MR, NTHHENGORE R RGBT X A L =
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{(ryu) | 7> 0} Zp RN 4 B (W& 12(4)):

I(r_,u_) = {(r,u) | (r,u) € E(7,7), (7.7) € E(r_,u_)},

I(r_,u_) = {(r,u) | (r,u) € C(7,7), (7.7) € BE(7—,u_)},

W(r_,u_) = {(r,u) | (r,u) € C(F7), (7.7) € C(r_,u_)},

NV (r_,u_) = {(r,u) | (r,u) € E(7, 1), (7,7) € C(7—,u_)}.

K, ﬁn%?ﬁﬂ]lﬁlmmﬂt* (T4, uq), AISEIA RS & 1L (B 12(47)). 3
iTATLER C(B), C(E) ZHiEm0. BRH7R (1.1) fREE Y p RENESERE
ABHIKA], FIARFE RIS ML u [H7E o <7 < 6 A%, HERELIRZHEHEY. B
I, XT:F‘ EI/J (T—,u_) ﬁl (T+7Ui>)7 HAEMME (3.1) BFRE (1.1) BY Riemann [w]Bf#R]
B C(U-) (E(U-) #1 C(U) (E(Us)) MAEHR, FAEEH (7, us) ST PHER K
HIRLE P E . H AR A2 BT a1 IR o] 982 A 52 A

u

Ql

_
By

(T+7 U

7

B C
) q )
b a 3 T ) a 0
C c

12 BEfR (%) . E (B KSHETFEE

b?ﬁ?bfﬁﬂ?;}?ﬁﬂ‘]iiﬁl*ﬁ%%ﬁi@ (WA 13). % (74,uq) € D(7—,u <)_ MR EPIR ZS
R EBEWU) M CUL) k. Bib<r <cm >d Nl BU.) = F(U-700) U
FI(U-.0.f) UFT(U_ 7. §)UFTF(U-,7.d), C(U}) = 8 Uy 7). B(U-) fl C(U,) H%
BJE (T) EFJF(U_,T d), M| Riemann [a] &5 A0 ff: FJF(U_,T d) fi1 S (Uy, ) FIRE.
FIt, MEESE] Riemann [0 8H & A TERH).
. T

T—? (F‘]—F(U,,T,d) (7, ) m( ,T,d()ﬂu) S (U, 71)

Swy,7)
(ru) (74 u+) (74 1)
(T—,u_
b ¢ a p d z

13 (74,us) € I(7—,u_) Y Riemann f#
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4 HHMBEHEH
BATRE WA BAEF 2 A i A BRI ATIE . ASCTIR I A BLALTE. AT IR

W 5 AL U AR, ARG 2 S A AR Y A AR R L B A B A LR, T TN AR
B«

(3) JFJS, SJTFJ, FJF Sﬁ?.

HH 1 Bk 50k AR SS:b<Tl<7'm<oz,b<TT<Tm<oz.

MEAER, XE O =(rn,w), @ = (Tm,Um), ® = (7r, u,). JEF /\Q(Ti)) > 0o(71, Tm)
> Xo(mm), M(Tm) > 01(Tm, ) > Ma(7), B, 7E ¢ = 0 BITARTFTROIE S AR F#E
S TERL. AR 7E A PR A B R Y SR A A BLRERE, T B A — D H7THY Riemann
[F&. AT BRERE Riemann MEBAHE, FKITTHE O f © FEHFH (7, w) BFXF
P

S

wl

S/\5
O/ O\ ©

T

14 Bk 53Kk k0 hliE
Mﬁﬁz‘*‘?ﬁﬁ]ﬁf’ﬁﬂ W e ?(@) MO e g(@);_@tﬂ <§(CD) HIEMR, FATATLAIERA
S() M S (@) AATREMAE M. [ (@) € (D), S(D) 5 S (@) M, XEVXAH

#J Riemann Iﬁlﬂﬂﬁﬁ@@/\ﬁ/\?/ﬂﬁﬁ SAS. ﬁ%%ﬁﬁwﬁi ’??%f(di@*ﬁﬁﬁjﬁi)‘ HAH
SERL R IR 183 A U JX/\$7&H§U—F?1T%5E%§/T §5-—9 9.

W 2 WEARE KR FS: b<n<mm<n<a

i 15 B, @ﬁﬁﬁ%q’, Ao (1) < X2(Tim), M (Tim) > 01(Tim, ) > (7). I
B, FEt=0 Kﬁ_l{iﬁi S TERL. AT (x1,t1) RS RIE 5 — AL A,
Yt>4 B, FM S MHEZES. ERFELSRERY, HEMIEL «=2(t) B FXPeE:

15 BURF0FRHS iR i it i
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7'2
Ty —T1)
p(72)
U2—U1+‘/ (r2 —71)
T2 —7'1
(4.1)

—iL'l,

;:\/—p ), piif —Prns

Z—\/—P Tl)dTla (71, u1) = (Tin, Um),
=V _p TQ dTQv TQ,UQ - (Trvur);

iX (_T>1,u 1); (72, u2) ﬁ%ﬂ%ﬁm?i&iﬂi%w = x(t) ZEARBIERA R RE. BATNE
€ , @ € S(D), BiEEE, H SO M 5@ A M Bk © e VD),
(@

) #l F(®) 1 (r,u) TEA MR8, XFRUTEH R A RBP4
2%

FY(

Al

1ot BT SR A T P T I TR e A T T B T R
{st + Aa(7,u)s, =0,

J3F wI® &

ds = du — /—p/(7)dr, (4.2)

s(x,t) = sa(x(t),t), Aa(r,u) =+/—p'(7).

METZ, MRS F AUSRKE S ARG RN EEES, SEHRT F M S
VA IR, B I LB FAEB#R F S — S F.

S AT WREREAN, WEERN SF—FS.
W 3 WO AE LA BRERERERE: ST: b<n <o, a <t <.

K16 Fras, MBS Aa(m) > 02(7'1,Tm) > Xo(Tim)s Ar2(Tm) = Ai2(7) = 0. Bk, 7E
t= 0 B BT T R e L RO BEBRTR B, S T TEAFRAGETIE ¢ = ¢, BPAHELRARE, 2% k)]
RE @ HRA—FH Riemann HEFERAT. % [ HHX A Riemann [WEHHE, HAT
FEFTEHE O M © AT ACE. MEIRFATHL, @ € S(O) M@ e J(@). MIFELE
B, tm=u. © Eij(_% © 2N BN (X BRITAY RS 7 < 70), H2TR © E
© MABIERAN, S(O) M S(@) HLMA, XEYXA Riemann [ G5
AW S F S XEwE S T AERERE AR LA, TR ﬁ%ﬁ{ﬂi*ﬂ)‘ﬁ?}?ﬁ{&i
XA HEHUTHEER: ST — 559,

t

‘S —

16 gk 0% ik 69 Bk ER A0 Bl
&7 4 Fan-jump AIMKIEHORERE: FJS.
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W17, B B < <7,y < T <73, b < T < 1o, HH T3 BT o 430000 R

{p'(n) _pmoplm)

T — T3
p/(Tl):p(Tl)_p(Tm) :p(ﬁ)—p(m)j b<m<a f<m <.
1 — Tm 1 — T2

WUAE ¢ = 0 BEEAHTI fan-jump FJ (Ui, 7,7) FURFIHBE S U, 7,72) T, &2 T A
S AE (w1, t1) EYHERL, HriH) Riemann ML, MWE 1, 7 A1'S RS LA H%
MRS > 0 B, REERE 2, F NS MESR. LR, B TR
®m FJS — SFJ.

ST @atkn), B FRERR SF — FIS.

FI(U, 7, 7s)
®
S (U, 7, 72)
®
17 Fan-jump FOHGKHYEfE
&% 5 Jump-fan MIYOEAIRENE: TS
WMELS, Wb <7 <, 11 < T <7 <7y, o 7 TR
() = pn) —p(n) _p(n) —plr) 5 N

T — T T — T2

WA (2.0) FHIL ¢ = 0 4645 TF (Ui, 7,9) 1S (U, 7) AL, HINEE 2, 5824 ¢ > b0 B,
F RIS HA%E. REWE 1 2 T3 BN, STEDR 25, % LPFR, B

«—

St T EFR JES — SJF. ‘3 FU R Rk, SJF — JFS.
187 6 Jump-fan-jump IR RN JFJS
1% 5 M. NITE

e 19,Mﬂ‘b< < C’l< Tr < T < To, T 7,70 BI5E _}X':j
t= O MBEAT TR (Unr,c) B S (U, ) TR ARABHEE 1, 256 7 A1 S 2EMLTRENLS o
BUESERL, 1> 0 0, BUENWIE 2, F N S AHESL. J RS LA IFKREE
SJFJ. S 1 JFJ gl

T

—

WS GEPE, EHEAUTRSRR. JRS
i’i%?@{ué’g SJFJ — JFJS

& 7 Fan-jump-fan FEI% 5 Al {8 - FJES

M 20, WAY 7 > d, b < 7 < 7 < ¢, MUTE = O itiiE, & FIF(Up7,0) 1S Uy, 7),
AR 2, HEHE ¢ > 6 B, FS MESEM. RIEWE 1, T M S 2Rk S
Eﬂ*ﬁﬁ%}fﬁ F _F A S XERAEER. 5L, A2 AT LA F LA AR 3R

—_— —

FIFS — SFJF. S il FJF pyitds 2mlly, SE/F — FIFS.

I
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@ ®
JF(U[,T,’Y F(Um,T)
(@)
18 Jump-fan FOEGRE A9 GEE
¢ uL D
<§ i JFJ (U, T,c¢)
@
TEJ 1,t1) Z
o @ ® S (Up, 7)
. ®
19 Jump-fan-jump F0EGRE Y AiE
t u L @
S FIE - S (U, 7) W(UZ,T, ¢)
T L)
@ @\ O

20 Fan-jump-fan F0380GHE 5

Bist RIADBE R A RS AT B
Z £ X W
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Abstract This paper deals with the Riemann problem for the Euler equations
and the interaction of elementary waves for isentropic modified Van der Waals
gas. The authors modify the state equation of Van der Waals gas to agree with
the reality by the area equal principle, which Maxwell constructed. Then the
system is transformed from mixed type into hyperbolic type. By the charac-
teristic analysis methods, the authors get the Riemann solutions constructively.
Furthermore, the collisions of shock and another elementary waves are shown.
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