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0000000000 GaussO OO
/ E - ndS = / divEdV (2.2)
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0000D0000000000000
)
/—pdv+/ div(pw)dV = 0 (2.3)
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e + div(pv) =0 (2.4)
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gobogoboobbboodgbobobooobbuoobbuooboooboooboobod
gobobooogbobbooogd

aat/vpvdV: —/Spv(v-n)dS—/SpndS-F/Vpgdv (2.5)

do0ogodoiogooooobooonogoogo b oo oo oo b gooouooggn o
gooboobooooob pggdogooboooboboooobboooogobn
GaussO O O

/S fnds = | gradfav (2.6)
1%
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dpv )
—dV+/ div(pvv)dV = —/ gradpdV—i—/ pgdV (2.7)
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OoOovoboooooboooboo
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JodddUpvod0oooon
PULUz  PUZVy  PULU,
pvv = | pu,u,  pUU,  PULL, (2.9)
UV PULU,  PULU,
doodooooooooooooooog
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= — ; 2.1

gobboddidilx; =202 =ylzs=z0000000
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gbbodgdgbbodobbubboobobbuoobbbobegobbuogobboognn
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dU dVv
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gobboodggbbouogobboooobbbooon

%Afﬂqmlﬁ%va=Q (2.14)

000000000000000000000000 (n-v)dSO00000O0O0OOOO0O
gooobbobbogobbogoobobuoobbuobbbodbbuodgbbboobbod
O¢t=0000V(t=000000000O0¢t>00000V)DDODDODO0OO0D0DO000O0O0OO
gobogbuodgbbdobooobobbuooboobooobboobobobboodabbd
gobogbobouooobooobooobooobobbuoobbuoobboobobbobd
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d )
il = : 2.1
dt%;aﬂ/ atx;aﬂf+¥éeﬁl1ﬁd5, (2.15)
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axkﬂﬁ+édnnmﬁz—pﬂﬁuva (2.16)
D0D000000000000000000000000 O
Oe ) .
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0000000000000000000000000000OO0O0OO0 (280000000
gobogbobouootobbuoobogbboobbboobbooobboobbooobobdo
gobbooooood

plv|?/2 2
M—l—div Mv = —wv-gradp+ pv - g, (2.18)
ot 2
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goo

19)
a—f +div|(e+p)v]=pv-g (2.19)

dudegddoooobbooobbbbon
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0000000000000 (24)0(28)000 (219 0000000000DO0OO0OOO
gobbodoggbbboooobbbuooogboboooooobobooon
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1. 1
EJ XB = —EBX (VXB),
B? 1
0oDOO0 (2.8)0
dpv B? 1
ov o __ _v(Z)+ B . V)B 2.22
at+V(Ww Vp+ pg V(%>+M( V) (2.22)

O0O00000oboOobO MaxwellUODOODODODOODOOODOO

apv; 0 1 1
o *’axfp”1“'%p i~ BBt o i) = pg (2.23)
oo b o bbb o b b oo booo o

gobobooggbboooobbbboooooo

0 B2 1
a<e+8—w>+v-[(e—f—p)v—i—E{Bx(va)} —0 (2.24)
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Oo0oooooooooooooon
0B
VxFE=—— 2.25
X 5 (2.25)
ooooooooo
C
VxB=—j 2.26
X e (2.26)
ooooon
j=o(E+vxB) (2.27)
oooooodgoon )
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0000000000000000—0c000000000 (ideal MED)OO OO OO
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goboobbodgbbbodbobbooobbuoobbuoobboobooboogboo
goboooogobboooon
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p
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U=| pv, |, (2.34)
pv.
e
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SO00D000000000000D0000000000
] . _
P9
S = PYy ; (2.37)
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=S(U 2.42
YR _ s (242
goooooo

222 Q0000OOOoooon
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0
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0
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U OFU) 0GU) . .
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U=| pv, |, F=| p?+p |, (2.48)
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gobbogoboogooooboooobuotgeggbboobbboobboobod
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0000000 p0000000v, =000000000000000000|8p| < pol0
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— — =0 2.53
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x4 2P 2.54
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o ( p 0 po\ 90 ([ p
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OrO9000000 (o, /))000000000000D0O000ADCDOOOCOD Y000
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0oooo
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0000000000000000000000£%.40) =6, 000000LR=10LO
ROODODDODOOOOODOROLOODOOOOOOO
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2CspO Cs Lo
000000000 (255 00000000000000000000
oU oU
% L raL%Y . 2.69
or 0 (2.69)

Oooo0bd ROODOOO LOO0O0O0D0O0O0O00boobooboobooboobon
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OLU OLU
A =0 2.70
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gobobooooobbboooobbbboooon

Ow ow, Owy Owy
A A R rl (2.7)
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000000000000000000
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wo(x,t) = wa(r — cst, 0),
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 2pocs

000000000 obobb0oooooobU=RWOUOOOoOooope, O0ooODOO
goodo
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1
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1

to [csp(z — ¢st,0) + povg(x — ¢st,0)] , (2.74)
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2po

1
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gobobooooobbobooooobobbooooo
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A= @—a:u—a, (2.84)
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p

gobbooggbobouogobbboogobbbuoooooo

1 1
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gobboougdaboboo
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gbbbobooobobbuoogoobbo

oUu 3F
2.
ot 8x =0, (2.89)
p PUy
U=|pv, |, F=| poi+p |, (2.90)
e (e + p)ug

000000000004+, 002, 000000000000000000000 2g(t)00
0000000V =dzs(t)/dt000000000

2 / xtdx+d / (¢, 0)dz = F(U(21,1)) — F(U(z, 1)), (2.91)
gooocooooooooobooobooo

[U(s,) — Ulxs,)) v+/xs Uz, t)dx+/” %m:pwm,m—F(U(xR,t)),
" (2.92)
D0000000U(zs,) 0000000000000 2=a5—e¢(e>0)0000U(zs,)0
000000000000 z=254+¢0000000000000000 2 — zs0zg — o5
gooooooooooooobooo

[U(ws,) = Ulzs)]V = F(U(x,t) — F(U(zg,1)), (2.93)

gbodgbugboobobboboooobbobbooboobuooboobooobooobon
o0 voboooboooobooobooobooboboobooobooboboooboboo
ooboooobooboooogoooooboooooboob o, =0, -VOoOoOoooooo
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F(U(z1,0)) — F(U(x,t)) = 0, (2.94)
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p1ul = pPaus, (2.102)
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00000 (2102)00
P2y, (2.104)
P U2
000000 (2.103) 0
2> — (M2 4+ 1Da+ M2 =0, (2.105)

O00000000oo0oMMOOOODOO M=w4/a00000000000
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gogogpooogoobood )
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a
oggno
2.5.2 0O0O0O0O0O0O Riemann( OO
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5 2 5 =0, (2.111)
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BT o o 0, (2.113)
000D (2111)00 (2113) 000000
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_ —_ = 2.114
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goboogoouoood
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OO0 /0000000 Riemann OO O OQOOO
gbbobboooobobuooogbbboooobbibn 2.83-2.88
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ot * Ox 0 (2.118)
a
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(2.121)

0000000000000 0000000000000dz/dt=u—a00000w, 0000
de/dt =u+e00000w, 000000000
0000000 A00ODOOO0ODOOoObobDOoOoooOoo

LU =W, (2.122)

DooooDooOwooO (wb,w®,..)00000 dz/dt = \\Odr/dt =X0...00000
000000000000 moOo0on

dW = d(LU) =0, (2.123)

0000000000000000 ADODDOOOO000O00000000000000
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LdU = dW, (2.124)
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1
" —t<x<(§—g—1)t
0 T < —t
Oogogooogpoooopooouoooogno



52 U220 0O0d0dogobooodd

Pr De
1.2 ; ; ; ; 1.2 :
1.0 e ] 1.0 e ]
0.8} 3o : 0.8} L ]
0.6} L ] 0.6¢ 5, ]
0.4F kN ] 0.4F s ]
0.2} ' : 0.2} o
ool | S R . ool | . | .
04 -02 00 02 04 04 -02 00 02 04
Te VX
20 ; ; ; ; 1.5 ; ;
1.5} RNk ] 1.0F S ]
T SUUT ki
1.0} QAN ] 0.5} 7 ; ]
05F ] 0.0 A SR Ve ]
OO 1 1 1 1 1 '05 1 L L L 1
04 -02 00 02 04 04 -02 00 02 04

027 000000000000000000 p,=1(-05<z<0)0pg=0.1250<2z <
0.5)0p, = 1(—=05 < 2 < 0)dpgr = 0.1(0 < 2 < 0.5) 0wy, = v,p = 0, v = 1.4000 O
+=014200000000000000000000000000000000000000
00000000000000000000000000000000

254 0O0O0OODOOOOOOO

gbuogobuogobuooooobbuoobbuoobbuoobbuoobodgbboobbd
gobobooooooboobod

ég;-+.hfégg =0, (2.138)
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p—_— (2.141)
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T B (2.157)

gobobouggbbooogd

25,5 0O0OOOOOOOoOoOoooog -

gbuogbobuogbbuoobuodobbuobbudobbudgbDiterationd 0D 0OOO0O0OU
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ooboobouou, 0000000000000 0bO0b0O00b0bbO000bO0obO0ob0URrR0bOO
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vy—1|\pL
A 1/2
(p — pr) p+RB if p> pr (shock)
R
fr(p,Ugr) = 5 (—1)/(27) (2.161)
apR p . .
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DDDﬁL:QL/pLDd*:QL/p*LDDD2.168DDDDDDDD
Q2= PP (2.170)
1 1
PxL PL
0000000 oouobooooonooogooo
y—1p.
Pro_ y+lpr (2.171)
PxL y—1 b
vy+1 pg
DDDDD(Q.l?O)DDDDDDD
= — | p. 2.172
Q7 9 (p +,Y+1PL>PL ( )
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pr(ur, — Vi) = par(ue — Vi) = Qy, (2.192)
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