0000000000
7240 1990 0 125-141 125

T~k 2 HEREN B uAFEHE A EH Y

X ¥ ww %AW ( Takaaki Nishida )
LOK = @e HE#E ( Mg Okada )

EREBIERFABH T, 6 wBEREF->BA . HFe BE
cHT> B DB PIEEE R T 3. REmBMF M= - Rx
. bav—o‘b\»ot’?o TRAFETHhIWAIZIF, Eulew B (T, &

WM.l rrRE TN S,

() ey =e,
2 2 2 pyve 2 w2y -
S SW 5T (3uT ) =57 (P33 — 8§,

TZO0, 0£3< Y (), 222, 5, U B nt hihKa g

FedfEeZhL. PEN Clamtropic © P = a 3’7”‘, A 1z

Ez&‘w@wﬁwlJUK?uL%ﬁ)er##ﬁ&(

EEH), $=0 g EEH(EvEHp) THI, §=0

TEEART, Yor RFe it cahR (BndkB) ek
T h U REHETEta TR,

°Z>’i%§l==“tt'%un>4,'3£t;%«tﬁ)==0 o

,



126

N BE R ReiET, FRANREE Lagrange e e
ot x) (TR 3BV tiRBTF 3,

H
( e={"sceidy b=t e
G) 3 0
Q_____:_&___ SM._B_. .?__.: g_?_
2¢ ot ¢ s 2% X

(1

REWVCEFHRARET, RaTE 202,

[ 7 oY _
{ 7‘02“’ $ =% =°
4) | :
2 U 2P _ @ 2Y —
qt*%i‘-ﬁ(FS)?i@} 3,
_ 40) - N
¢ g S(0,3)43 = | EREZTwIT, LRFBAR
120 0sxs| THELRIFT W,

tf%?:/ﬁ-/‘%:{fh:-?\\lli\ I=0(?@z%: |
(&) uCy,0) =0, tzo0

A=1 8o EB

/

() fLt,Ed=0, tzo

B2 2,

AlmEE L LT E,

(7)) Scocxy= §, ) Utox)=U ()  osxs=],

T3, 8, ), Ue) 1T Lo 1T X Hslder B8k, (0, 1]
mn. %2 (0,1 8 5, c0)>0cd 3, Py

1‘-7%6,
TRAAFEBE LTI ] 3,
2



‘127

Kt REREEEABG) - (DR >V ZAEZT 3T E
o, FRATERL TR, Lyrange BRBLEES K
BRI §=0 afB@amBhIZ . KRAOAIRHELNT FHH
TahiTEEFoumFu, |

& c)—(DatirFE 2 REAR=> W 2T,

§, ) 2 Co (1-xYT 0 << |

/

(8) ‘M ‘g,,ot.)\ C (l—x) - CO,C.I?E%%‘(,

W00 #< Lo, 1] TGN

T3EHAT T T3, BFEL o Stont X217
BB 3 FREEH,

. EHAR o Eoi=Ed BT ENAS MR
LZRIr2, &t. [o, IJzME aX= NJ,/z nFE 3=
AT aRIELAEBE, €, (£) | U B) , W=,
2, N v (2. B®pdBEINL (n=1.2, -, V)

UNan — Nan-2

.DT'E‘ ?2“_—\ <+ ?2u__| i A 2 ZD )
((f) }é{;ul“"\— .P(.gz_ni—\)A;LP(gz_n—\)
Wz — U uzm. “({‘:u\-
= }A SZV\*’\ +A7L 2 f/kg)_“ -1 ey = -3-
A>(C

@:f\Pmmo~amMJeﬁL\é%4ﬁtﬁan

CCRE#O,
3



128

o) U ttY =0 , S,y (BY=0 , T2 0,
MBERHRE . RTH 2,
LY San (0)=8(0,(N=-E)aX) | Usn (O)=(0, nax) ,
AF (AT TE. g)— (1) T EFMRKAERFL. N
Wed 2L, )7y aERat =i 2. —Hiefed g
FRATI e, T2 X - %, BBa ATFr= F ! ek
T¥3 (00,21 A%, 2. @ar . =3 mf‘zp,
G Gy R KA (5, M)(tx)fz\t-?wa\ﬂﬁi
@) =(7) " BB (5, u)= (| L0 M‘g , 0)=, Lo, 4]
T-RERETI 2 cdFLh2n 3 (24K
BAFTHEAIENEE., BEATRAR (1) 9 AL
el & 3BT I RAERTH 3. |
Sm‘: = S Ckat, (n-L)ax)
U, = W (kat, nax )
E Zat3ltaflie L2,

Rt kR kt | kx|
32_“__‘ - gZV\—\ Rl k. U — U 2M—2 O
At gzv\q gzv\ -1 AX - f

x ' k.
(l2) M::“ \’{Z\a P( gzvx-\-l)“ P(gzv\—|)
at + ' AN

-1
(ax)*

k by, o k
“"32‘,\*&%2“&1‘ M:.V\} —fAS:m-\ UA':E«“ ('{ZIA‘}?-))‘
—~ 4.
TAEBERT A B RN RET 3 0 C HH\0) 20813 K
# |



129

FzZwFum, waaona%s CRb A 3EE s s Ra s
W2, Lo LT RL, BRI RAEARMESL T 354 42
tm;.$E7$&w&iﬁaﬁwizﬁuz%ﬁétén‘w%
PAX X HE ) MWTCTEN Coo | BEYBALRAFa . T
Koy E38 T wBERRELRKD.

AFERT. EFuU, BES. 680 EBa 45 7 o x8IT,
Euler % 12 k&kzﬁ%LEémz“};e}.
21 Yy=1o0, a=i(.0, ¢=0.5% | F==o\ol

ooy (0) = ws (n-L)Tax

Uzw (0) = sinnTCAX =1, 2, "=, 64
t=0 .
4 T
%
er U
3r i
1+ i
K . 2r B
0 —} ‘ _
* 1\ N
-1 F i | .
00 1 2
+t =2 4 ! g
°r un] 3} |
ir . ok |
N -
T ] | 0 4 x
0 , 1 9




130

U

[@4]




=30

131

t= 60

= (000




132

Stetionary Solution

| Q
2} W - .
1 F 7
0 : = .
._'l L | -
“2f | | xz
g W_Vk?rﬁ %5
2 1. T T T l‘ T T
0 ! L L 1 ! 1 1
0 100 200 300 400 500
2 x- T i I ] .rv T
,1 - -t

300

1000



133

2 - ] [ | T ] I i i ]
1 - .
O ! | 1 1 1 1 { . | A ! .1
. 1000 1100 1200 1300 1400 1500

t f

:*/\,ta)E]D\ L,Lm;ih\) LRt = 0aRFx - BE TR
BNBbh T3, 2 alfmdiE. Aso Za §=0 aifgio
%@f&q.%%<omﬁmtﬁﬁfma%;kzv%o:
AT YnL FEL T ;ﬁgﬁgﬁgaﬁi{ 35 1= 1F, uz“;\7t{1"“z<o
A KA ERT 2. Newmann - Richtmyer HAIH

sz-u B glv&-l
A0 7

€ ax h=1t, 2, -, N

- (13) /
| Usne 2= Uz \~( L{:z.vwz‘(/(zy‘)_ Urntzr ~Uanm

g)mﬂ = %ZV\*I 2 : A X

TRt AN LERX

R k
;21\41—1 — 'gzn-t
zaX Py, & ) A

R
k. k. (u;{mz"uz‘?\ l“ (sz\‘:}_"‘ uz%\)' Mzm-n.“uz‘i

2wt = 2+l Vi AdC

(%)

EFLASNMD aF2Xenolol=m 2 EEv.
AT, L ada eEmz 2o ¥ (RERERT
o |



W RmPRHAL T2 e EF< b, (€£=4.0)
3 2 %_‘%ﬁﬁ_ §= (1-x>% , u=o (= WE Lz vy,

4 T
er w1 3
1 i |
2r _
0 ‘ ] |
: 1k . _
N I \
X
0 1
0 1 2
‘ "t= 5
. 5 T
2r U S
4t i
1- = .
0 N } =1 3 -
2t R
_1- -
1 . i
o I
d X
| OO | P
t=6 5 . g
L ..
2 U 4k |
1— = .
0 T x A
-1k i |
-2k i v %
1 2




30

v/

135

2L




136

Stationary Solution

/A




137

0 L L 1 1 L ! 1
0 100 200 300 400 500
t
27( T T T T T T T
1+ i
0 1 ! 1 L 1 L 1
500 600 700  800 900 1000
-
2 T T T T T T T
X
1.._ -
0 ! 1 L‘v-'l ! L !
1000 1100 1200 1300 1400 1500
.



138

= R R KR S = MR 3 A o ARIBAETR (1) X
JonBHRERT. (REL. 2= 40 TiHE)
B3 F=z20, a=1.0, t=0.1 , p=D5 BHRE

el | cRlC 2, EE)R 3=§u~x)3§/2, U=o0 [=WRE .

2t o S U _ 3 T g
1+ - 2r .
: ’ 1\ | |
X
1k | )
O0 1 2
t=7
- (4 B 3 T > g
| /\ | | |
0 t Z 1+ _
-1‘_ ‘ -1 \_’/\\\"’1 X
: 00 - 2
t= 40
1+ L{’ 3 ; ?
0 — o} ]
_.1'.. ] 1L. . u
\ | . y
er % 1 2

4



t= 1500

Stationary Solution

1._

5

S
\ | .
0 1 2
3 T
N
2»—- .
1—- -
\ L )
OO 1 2
3 T
S
ot -
1+ .
o\ . 2
0 o 2



140

& Ebﬁil?\-a\ %

2

I

T

L

300 1000

{

1

.

i

L i

0
1000

1100

1200

t

/6

1300

1400 18500



~ 141

ErR 02) + KRB UL) o BB ARRIEAR T F 2
e, BEAFEXR (D= R Neumann ~ Ricktmyer
NI UBDEARTERE L 21F, paE ZE 1217
WEIERN TF B, AL HE A (4)- (DA R BRI £ IE
Bl OB VT . TEX VY -E. BlaETaf shh LBIC
BRI M- 1R EARERAfR. N2 w2 (4)-
(7) aReR@IERET I vzl (31 B58&),

A L K
[l] T. Nishida, Equations of Motionrpf Cbmpressiblegviscous
Fluids, in Patterns sﬁd Wa&es;,97f128 (1986), ed. by Nishida-
Fujii-Mimura, North Holland/Kinokuniya
[2] M. Okada, Free boundary value prOblems for the equation of
one-dimensional motion of viscous gas, Japan J. Appl. Math.,
'v§1.6, No.1, 1989,_i61-1f7.

[3] T. Nishida & M. Okada, On the Neumann-Richtmyer method for

one-dimensional motion of viscous gas, (to appear in Recent

Topics in Nonliner PDE)

17



