RS 1 RS (D)
%E?ﬁﬁﬁ%;ﬁ;;‘ﬁﬂ?—;;;ﬁjﬁﬁﬁﬁi

3 WMEHNE

3.1 HEMELHE |

TR A U S i e B B R, VSR T Y A B T T B A R BE R X AR E A Y
BRI RGOS, BERRCEINNEREE, AEELFET RN —ATR
AYLE, ATANXEBRER D CANMTRAIMULGE RO EEZR A eI EBELE
ML ER R BB B R, DMEM RS, RE, T, FRoLBRekmER
RZIR. BASAREEXERATHENFREYBEATR. FIXR IR Bk 8
HEMRERZEANBRALN RO, BRTLAENEREN—LRERE
FiEs. HTERRALSBRNE, XBGEXARERKSI NS “ER” . EHER, )
FH— B AW EETI P RERN ‘" RNERFTRA HNER.

BHGENRDISRES TYRMERRBHHEE THREZS, AMEL 2B 5
by SRR HY. T AR R R BT AT M BT R R RS R O T A U
W, BEMSEFRERA XL ENI B LY., $IR40EP-HEERBOREBHIEKR
B AURRBAERAMBERERENRAEANRBANTE. #HREHNY BRRAKE
R, BREREXHETHEESARNAE. BULRE L8 XMA: Courant et al
(1928) , von Neumann & Richtymyer (1950) , Godunov (1959) , Lax & Wendroff
(1960, 1964) , Harlow (1964) , MacCormack (1971) , Potter €1973) , Roache
(1982) , Gottlieb & Orszag (1977) , Anderson et al (1984) , Fritts et al (1985)
i Oran & Boris (1987) . ‘

HAVKA R AERER @SR R, BURERBERINEREEET TS
AENEEWE B ER GMNERRED SRR MERE, SFERAEEN—BME N
ERYEAE., KT ERXERE, HERPUFTNAE. RRNEENPI%, DIEEEMN
EGPEREHELBIARMNSTE WTHERNBEDILAER, EHRFESWRKKE
Mot BT Lagrangelt EMAESI ¥ 5457 0%, EHARENESHES: S TRERS
KN EARENYASEOMBAHE, RARINELHKRE., REAFNERENHTENEH
FEA KL L ATE, EERHERAN Euler fl Lagrange FRENBFEFEHFHKR, #
R—&EABAD, BRAWERRZ. TRHRASREAERFENFTHEE. EEEEHRIRB Tt
BERAIHENERTCBIEERGIEY: (Finite-EleMent Flux-Corrected Transport, &
WFEM-FCT); W'PEHERILMBREER, BT REBHSIERBHE-LTE ATR
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HEMZEREHRSIRLEN E i Lagrange 0238 H:,

3.2 mUHEEHMEE

§5 FRA BEUE WA S 86 BE A TR RI 6 B B 2% VT TESE W 3 IR0 A, 4 3 o 5 6 SR o 2 [
IR T ok O 25 ) KRR RRRRERERERERFT . XA B
J7 85 W A8 8 T 58 B 0B o (£, Boris 1971, Boris & Book 1976, Zalesak 1979), HEY
B SHE MBI RRERYE, 4 van Leer (1979) MSTFIE & 4 10 30 ¥ 8 K% = 3
(MUSCL) A Colella & Woodward (1984) f4Biity: (PPM) . E¥, 5%
BAERERBE (TVD) #3 (Bif Harten 1983, Sweby 1984) 'BEZE A 74N SRR IR
HERITESSESI ERBERZ R, PGB AT R EM S B L, X
—RBWMNFEE L, ARV T8Z B4 B LI R E W R A e R ok R R
Do XBEHE-BRFIEE, BARREBEEXMERAR L LHEERRTRERREY
HWEXHAMAER. ﬁﬁhﬁﬁ:—ztﬁmﬁ%ik&ﬁm ENYHTZHyATNABERESN
W, WEBRAS A TIEER M.

GEILERERFENEE R E T RRBNPA R, WHEYE, XHERER
ALUREBH—-SHBENLE R MRELRHEIZRNTL? BR, FE—BAHEBHYE
BiEWE, BIRARZIMEHEREEBERMER —BELHHERTEY. X1 BE
AR T T B AR B S8 3L, F&ﬁﬁ?ﬁﬁﬁ?ﬂ%)ﬁm%ﬁ E&EM%&&&T%%E‘J%%%
L5 RARKRE,

—AHIE 6 L %%—*mﬁﬂuﬁﬁﬁ% 1, WERAEMbTRLEXERT) 4R
FARNE, REFLEREHBRK. Gibbs HLA I & i 53X A5 W R i B 6 I B 4L R
RERY, XERGAELYEELAHRE, EEENFITRZEBEAERE, FRXFHEE
B E M — %W (Faithful convection) , RFEHHRSPEL XN MER B M| R H
“HI” ZEETHESKPRNEE, I TREXEPERZHIRE, SHRALLHE O K
HFHETUS R, FHERHEENERETYRENEESRTREZ MEFRME, X
¥ Gibbs MW RYG TUREHT B, K4 “BE” WEEcHERA MY T RRAFBRR
REBAE2 (I Oran & Boris 1987) ,

MW E, XANBEREET, bwééﬁﬂﬁmﬁﬁﬁﬁmﬁ&ﬁﬁﬁﬂﬁﬁgﬁmﬁ
ARG, RERERERREREREEXANRAER, B TLERMREEN 2 FHUA,
R, SMAEAER Euler REMBARDTECSBRNFLMIL, THREESKHK
BTRM— L B S WF R, BRI — 5 R R R4 X AR R AT S R
Bl HMKRMMRERMA T TF 6 FAEAETHEERETHMESPERGXF & ¥ E R
Hl, LR ER—FMAFE .

Q2 MWMRIW 4 AW H LM IEMYE / AR

QR B A 5o SR R R R AR 43 0 2 Py BE MR 5 B _

QN RBEEEUAMGEE AR X&) FEA A E B 5 R B,

@R AT E BEN Euler B, - mn-&ﬁfmaﬂ “P%EMEZEH%? P&

@M Lagrange BIEBRBENWMRES .
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@R Euler MM Lagrange #54k, #lmsme i3, KBRS %R &, bt
WS B X BR AR 4 K I e DL

WL b, X E R RBI RSN B, BARRERE 01 RSl 2 0 R A
B, ESFoTHEE, M RBRRMEREE R, RAEAHK. HaRE RSP RE R
W RBNE -, ERERERRETHEM—%E GE, REJE SRR R —F
Fg L, BT E AR EREERIFEL R T. 3335 WHRX =B FENE L.

3.5 BB HIELMARKLERE

ERTHERTRAENTBETEENLRESEOZLE T, B, HRTE oK%
JHF &R SRR TR SN T2k A6 R B, B 3 9% B T R MDA O B ¥ 4R 3 2 1) L
Zienkicwicz & Morgan (1983) HIEERN A RICERBMM AT RITHM 5 8 AT
B, ZABMMEEE SN =S A BNE RTME, B e BT R AN
PR ERAAERROABHRNERE., BEROENET ZABKNESHWMEESE
SR MR R AR BV B P 2 A ROk, P — R LR I UG AR R B A

HBRTGENEERSRERKE., CEFFEAS B K RBEAEENE, 1
—EHERERBEGFEELENIRN RIS ALEESZ. ALENEE, FRIOTERRE
BAKH B, BANE - ZBEFRIFILAERABREEN R RSN ELERES
. BTG, 7E 4 E 248 = i 0, T DR BT

TGk AL A R AR R TR 2 A5 R
HEA.

$oH WL 5 A A BRR AT A % A
kR, EAETRERMESR, SNk E ;
BT MM B S A ., X — RS =

SO 0 A ARG I DR UL T L SS
2, UEFENERRESSHE, REFERD
H i AT AR T 25 4.

S g Bk TR0 AH 5% 4 5ty Iy 2 T Rty 4 b 357 75 1%
ME—® ENEEHHERTE (movinb
finite-element method) (i Miller &
Miller 1981, Gelinas ¢t al 1981, Djomechri
et al 1988) HI Lohner ct al (1985, 1988) &
BHBARER, XPWRITEEREHERTENH
K “BIF Genl) ” BEH—MRIFR, X%
WBR LR, RERGRMBRL RN, A,
R IR A AR X 5.

HEESHABRITER, HAMERLE BT
FEmE, XEERMNBHERSTESERY , e
BARNRAITREARE. XRITENEE RN m3 s am sy ks HITE R
B CRAEY (H, WIBEALEALRTE. R ERNEEIESET (R, Lehner B AMAEMD
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T, HEXZNARGSENEFBHRARERN, KIS0 Ty s, & 558nT
EBRERMEARELAN R, BT, R T A SO0 bR 2 % E R R e, J
HERBERERD, WERE—EREEEHY AR5, |

AR EATFRAT G E, FnEREARMETRETAK, —BRER, S—4
FRTE 2% A5 0 38 B UK K KA A 7 35 4 5 IR A B o o 45— PO O35 B K 8, TR, SR
BITHER RS, CNBFARENMERE. Lohner et al (1985, 1988) 5L H ¥ ¥ iy
BEARBZEEFAGRBIESR, HTRETERNRE, BN ENSE ML EHLR
BEESHW. B3 ABT AR AKEGRBEGHIT, REERLRANYE, XM
PRt L R, ERASAYEREREEROE. SANENSE kY, &
95 RO B 50 B 4 4 B T TOML B PR R 40 4%, T E L T DU WAL R G B A T IR
(IR T BT K, X T 1 32 7 IO A R 0k 47 TR T 9 A R 5 ek B A R AR
h R T SR R A S A TR R

RO — AR, YBREERMNNE, SANKEEEERITENF g R’ R
W, FEENH. AT, XMTEEERG, MWK, AEMERILTIBREE RSN
et R %%iﬁ%ﬁﬁ%ﬁﬁ%m%ﬁﬁ,ﬁﬁﬂ:%ﬁﬁmﬁihmi

3.4 #EAFIE

Mmm(mu)%&ﬁ*ﬁﬂﬁﬁ%ﬂ@%ﬁ%nﬂﬁ&%% KRR B T8
4 LTE A T R AL UL AT R B R AT S R O 2 4 T R 76 W T
i, ERBRA RE A-N T R TR ST AL B, TR, X
A5 Rt T M FRB) BB 5 X5 N 15 15 5 AL SV JH Orszag (1980) BIHEHY J7 3%, 76 3%
o TE SRR E S A BTE “BB”  (parch) HE—BUBRERA R, EH % 5
—TRBNBEFRBREBALEN, FUAS—BEThTBARRERE. KT, XH
JARRAL LR E) A T RO IGBA. Canuto ct al (1988) M7 ¥R M R IR T WHATE
77 ik,

W TR T — A E M IR, O P 2 1 DR A SR 30 R R R R R
524 M3 JRERALFRIE, 07 ol TE 55 4 Sy IR 0 52 2 3 4 PO AR b i v 4% 1
R ERANT REREREBEE R, fT IR0 TRSS R RMmMAE, P7LUSE Y b5
B TR LR B AT S E R B LAT IR, Karniadakis et al (1986) 4 il Ttk /A
TR R OMIF M T, IEW Korczak & Patera (1986) Prigify, A G THEAE
W S SRS SRR, E, 258 TT AR AR, 7B LR LR AT RE R,

2T B AR A SRR IR B, SR R IE B S AR A B T T R B
4k 3 SR R R A BB S 3 TP R A6 4 L 9 T BB DL MO R M DA B
i FLL %R (Zalesak 1981) , McDonald et al (1985) il McDonald (1988) # if i #E
P Zalesak (1979) FE B E S G MR 7 B4 BB, WLURN, WBT
W TAESS Zalesak BB BEREEN—FiF, ZRBEEX L, £ Lohner (1987
:ihmmnmd(w%)$ﬂﬁ%$%ﬁM%&,T%m%ﬂﬂ?m#im%ﬁﬁ,mT
s P 5 AP BT v 5 A = A T 0 I T A B

3.5 B Lagrange ¥ ik
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A RS T B WY, Lagrange HOE KRBT I Euler HEKH &
WAk, Lagrange B4R R R MR E — BB 50, HIGF# S (advective deriva-
tive) Bbiess, B TEANRRSBTHOHE MY TRA, INBEHER B B 5 5 &,
HRBAE RS, FUARAPREELEZEIIENE RET#0 URIER]ERE
MERBENEM. FREERE LK Lagrange M H#E RBERXA R E—&iz 35, KHil
Lagrange J5¥:38 XK M T 439 501 AH i 3l ) R 0 = S AR )

R, XBEBERFAIFERZRE. Lagrange JEE 2FHZT R iy H A 7 &,
Lagrange ¥k 4% 25 i R 48 F 0O s 76 PO » 24 0 BUIE 5% o sl ek P A & TR s 2, Bl 2,
—AHEH B W RBEE M Y Lagrange MARBE AR — K, HPMBHREE HREXL, AT
BEME M — B E TR, BARMRERAERE RIER MR, EXFEA RSN EED
NEHIEEMET .

R TBYLEH Lagrange MR EEKNA 55 [ 8, Crowley (1971) , Fritts & Boris
(1979) , Trease (1985) BFFcHEii = AU Mk R #5 BB B4k & ¥ Lagrange
Pk, XETTIREIMRBF NE BB KT EEE, AR IR B 5 R
B, REEFEmE AR REFNERE, BEEHRERENEBENRESIAFES, X
7£ Euler I P RAHIMM. 7€ Euler RREDP, E%%@JE!&B‘Jﬁiéﬁﬁﬂiﬁﬁﬂ—*%m
JEE R W Y8, AR T RRNE RS REXS B R,

B KRB IR B 4> Navier-Stokes 54}, BH B Lagrange B fi (paradigm)
THEWAKES). SEHBOHARESI N ERFRITEM S T30 1 ¥ 75 2 U
Lagrange A FHAZEREN, AT, KM Lagranpe WA BERBEHKE B &, B &
WIRE AT ERARS 1220 B3 Fah Wiy ik, B, BHE Eirsi gk
RIFIBOLIE I Lagrange LR YRR ARG ORI, Fritts et 2l (1985) ¥H B — %
&R “Hl Lagrange JTE” 145, S8 THEBLMITENIEE. AN, XRPHEEZH
THRY¥ER AR % B Lagrange f#ik, XEXEHMEH, XANSEAEE Euler 7 B
BT EZRES LR, BEERKEE.

1E Lagrange FniEw, HEEBEMRHE Lagrange §5H0E, WHRHEX & 4
ROBEEREERAE. XEH, X Euler FEHMKEGEE—FEKPELTHEH,
Lagrange J7¥6tt Euler P IR R Fs 24 Euler MRS AL B WA AR BB R 4 3
L PARES, Lagrange BIREA AT BB M. BT, B vMBLE 6 %3,
BrLl Lagrange BREP W EHAFTHNARREN, XA Euler FRERRAFME HIK.

BHBEANE JBRENTTHE, B “Bl” Lagrange Bk, XRFEREERD O R
T E LI BT IS, XS ER SH#E Lagrange &0 BB ILE Hilti
Lagrange MSMAELESBHBERN. Fyfe et al (1987) EEMAET M Lagrange M
eI 2 B HE R EMMNE R PR, — BB R BB RS S 05 B3 R R
A 3h Jr 22 BB, WA LB AL R B, — A5 A B — A8 R il —
AIAUERFE R, ZMBUE MW A5 R B ey T, W/, %ﬁhﬁﬁﬁiﬁl‘ﬁd\#ﬂi
BRI BE P BAE G AT AT R b 3 7 T IR K A A BR R Ak

4 FENHTIR
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4.1 Sh#Ruit s : ‘ o :

MEHBEIFEN, Hlm Cray, ETA10, NEC, Fujitsu LlJ HJtachJ, 5 & B %
HBANK RIS . ABRNAR L, NEHBB B EE, §—1ERER
KILAB B, THAEHREEREES (RERFHER, 7 F M3 (oop-index) MBI,
VIR N SERIEFBVE IR, PR X SRR T R RN — R BB 5 B E 28
M. HARBIDESEBE LBRESTHAXLER, FUNTREEENLE, RERE ‘%
B REBX BN LEWERA, R, ERSEBRITENS, XIRE R R P H
W, FBARBHE—TRLR LR TSR “RKE” BMFE TR, FiEEas,
LB (routers) , HARMHIAMBEAMYL. WEHHRBESESNBLITEN, EXRE
—REBITENBENERE S ANLEI. REFESIUUEHTHRERERME ROPHR
R FERE BT, A BAPRIE A WK R B W Ab B, ,

R R BN E - BREEBEIANES (MIPS), X R TXEHEN Wii&
W, ERRENITR, EAENUERSDE R ABHNEHIKE KBS (megaflops).
BEHBRBSOTENARKKETHEE SR T RKESBENEH10°F KEH (gigallops).
B—FREATESH6 S, AHESTEIN BB EAANBRBRAZEE 4
XERET. BABAEET 5 & 6 HBWPITEE FERE 710820, HATEBETH
VIS R B B A SEE T BV T B oW et . RE, MAREZTEND
RBP4 E R,

FREEIFAS AN S XEWUFRAKR T HEVLE W 2R304 55 8 8 B M UL
KB ERHE, XS EN P, B ERNSOHIBENDEBE, A, HEfK
FRSCRRI A, X TR B AR B R ORI BA DK,

fEid 3 LER, BAHMR TILMARRMEEITENEW. TR X SR
MBEREHFIFTTHE: () RBABPEAZERESPRREAREDTRPASAE O FA
FR YL E A% (BIERATRER “RRE (grain) 7 RGEESID 5 © #HREAL
BYLRTIR SRS () HOBEFEMFMERN LRSS (o HEPLRMER
BB AR, FEALGRY, WIS IFLR ARSI 2 ) % 18 5 Fh AR B4,

- QA g E ENERARBRN ) ZHRIREH N, ERERER 1 TR
WEEELE, 4% CARY X-MP, CARY 2, Fujitsu, Hitachi, NEC, ETA 10% R
4. WEHR, BAHRBREBHEES, MBERKLPITIAFLEITE. BRI, 3T
HREREME, —&6 2E 40N, BRHEE “HEAP K (coarse-grained) ” it H
@Az Bt A W EBYAEHI0E 100 KR ABERNEENREHBERSHIAT
AhFEE S, BHALEENRSTENEBENBERE, BE, SR R b
FERHN., SEEKSZITENMLL, BT EE GRS R K2 58 T 35
Mg, X/ R ENLERE, CDC CYBER, Convex C1H1 C2, SCS 40, Multiflow,
Alliant, Elexi%, H¥:gEHB L #HABIFRERANME T BV RENIA S L.
XU ARG T R RRDRE .

® & A& 3 f7 sk JiﬁbmgghfﬁE%ZFE‘J“T/J&ﬂ‘%&EUﬁU%%Hﬁ, HEBBS0KE
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2500 YRR MIEHM. TEREREE, i — B T R AR E B
VL4, RREEA W2 H B LTI AR S R PLEE, X SR TAREEaR. TMC
b, 5% BBN #i, Navier-Stokes 3& #lL (Princeton) , & F &8 3 75 & it H HL M
NCUBE 1 AMATEK %%, WHEKEH Gystolic array) . W FXIBRILHEMN, H3HF 1T
M S ROE R WHOR S CHER” (ERBENICE 128 MEEHD N WRE” ERt
FHRBRERE, BF 2556 ARELNAEID .

@rdi4% TENEERILANSHAS. ATz —RERBEEFLAMES (GAPS),
EMERITEEFAIIEYE SRS PR EHEN, THHEFUNRN., XEHE#
RS HETHBRWE A%y, RASBBATERERERE (ARITHEHKSN
{1 200 KFHEBHD . E'—ﬂﬂﬁkﬁ\%‘f&a‘?ﬁﬂﬁwrﬁmﬂ@ﬁﬁi‘, S B A BB TR
HREhJ32% R B AR RGN, B, SR SRS MRS RAHEENIFELAR, EN
FTF TR ARy R R B RIS B SR IR ERAE. — AW K4 64000 S ALEBLEY
BV, WHREREA Cary WEEFHI MM —REA K, 78 Cary WML LTTREH B 5ER B9 R
Wh i, ENBRENNE 5 AERNBS Cary PPHRE — AT E LSRR B
HEATRE, ERIERER, RAGEMERANERATHEITEIRES, BEBMR
BABEERE, RERTFXMAMMARTHE M EH 022185 TR,

O s Mgt Ap LW 4.3 WREIE— B e, IR D B R i B3R 1T
W8 Kz PL(special-purpose highly parallel computational engines) BINL4, BEIAER ¥R
AARERBEEMHELT, AFNSURERERBFZHIAENSFROBEERTER.
FEEEMERAAELCH, FUARAFEERE. FHESAHARGEXLITLAABSRIT
BOPHE - ZHRRE, ERI10BER, &M Navier-Stokes HENMBO T H W
;MY E, CEBRAFT BB IAER R,

4.2 RATHEAREHNFGHFITRE

AT, AT RYL104ER H MBI ZRE, S REEFM ML, MEBEER LR
MBI E RS, HEBPRSRRAE, DXE RN BIRERIE 7 N H A S E &
#, MAUHAERIENES. B TARNEEANRD R LB RS ST BB H10244M8
REOMLEENBERE, BB EMNEREREGH10—20K T ME R R KL KT K
AL, ER RGBT RE R R X% R EEA S S BT TTH B shPLIRRE B
YERE (Fldm Hillis 1987), 7E LYWW LN 5 38 “EEHEN” , HAwREEsHEyLR
BT ENATESE B ITR, EARATRT W, BNEEREE—-MIFFLIE, B
FITHEN AR REES TR B BN TE.

—AEZEMBORE, SINAITABEEN AWK 2 R TR R B R A
1k, %rﬁlﬂiﬁ%ﬁﬁﬁf‘?x TIE BB AR A E AN ERBR, HAXSBeRE
HHWBEN TR ITHEEN, SERGFEWR AT ERRL, TAEATHEESEEN
SHHEGE SR HE. XHHERERE, BERILHRBEN T XA BT
PORAF R, AERINLAET L RO N LSRR, 2ERE, HR M)
RN IR WEHN, BNOBSEREIRESHAERNEE. %%, HITE
ERFIFIT B RE S AR SR B 1 2 I VP & 0 T P R34 R IR AR
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BARRLISE2HITHITR B SRR, BT LB SO0 B R % Rk
58, BRERBUHAHRKARWTERIDRERBERRREMEE, TR, BTG
MR BENFRERE, UEREERBHBEEUERFTHER, BEDSRNFIHERE
TS FEIFRERMN. SR B TFHEAR T TR 7 K R TR AT AT 5
ey ke IR, (HRTEE T IATA 7 A b A H S B BN WEE.

Waterman (1988) BUKAET TRAENFHTRE: HENPETREERE HER
AR, BN KB ESLELBNZ HBEERESEMIIENEH KW E R T
i, XMERHTENRSRFREMAE, STERGEEFROEBERES NN, HTEK
FRE LA A G BT, FUNATFERTERERS, FRSBEEEH L HE L E
&, AhSHEEBBENNE, BB R—EHBEERILRSEE, XBRRAM
— R BIERRKEETEHIAE.

FES5&50BAL (GAPS), EATHERKINE, AT, ¥R N ¥ 5
i A3 RSB BV REN— 0. Bl Ll DK 2] 8 4 A — 2 4) 85 iy B ) 4k
HYLAR, XEEFEHAPLEE >R THERE, SMEEVEERAE NN ERKES (B
4l Clementi ct al 1985, Boris 1986b, Boris & Oran 1988) . BB S5EMLCRRLEWRE
jJ%K%&EiEB‘Jﬁ?&ﬁ%'ﬂL%B@ﬁk (REMEHEETD , BEBTEEEERSHGHE
38 H Pk FT.

EEEEIGBRER BB, FEALF M EF RS, HHH 12 ¥ 5 I
REFEHERUR KL 3 TREATRBFHBSHER VAX 11/780 # APTEC 2400 N/ %
WHBNAR. BESHILHEVEREEEILABERIFATE, 4% 6 4 Numerix MARS
432 LBl (BABEHEAE N EEB0KTE AER) . X 6 AMFUCEL B Fortran B
RMBEEIHAEARBABEEREASRME. 3AB 2B E L 6 6B K ES
Tectronix 4128 YeMRE, —4> Iris WAERB RS, —4 Metheus Q 3600——HE AL
MF B RS, SEBEEMCEBRENENSGRHEFRERERFQIELN, XHHYE
FRAEB ROk, HEERFEANMA VAX, KEE S RERRBEFCEY, BHE N
CARY HRHL 2 REE. :

ZBHLF R — /i*i%"l%azz@ﬂiﬁ&ﬁﬂ@ﬁﬁ:, X H LRSS 2 R IITE
WAL SEIINBERESMEA. Kk EERREREREE, RN RRT I
RAMBH B PEARNREKRMRBFFEWEL TR, ZEBSEIILERE
X—PAETHE, 16255 5 A e A0 24 5 0 43 B 38 F 347 LR SUL R T S 1) B 4k
HiE, ENERERZMENEERLAEROERTETM. YFH6 A B 51 ik BEALER % AH
Ie] g 1 R AT L AR, Cary XMP ARFEIHLAN LK HE 80% IPERE, TUHMIA Aptec 38 5 B 4k
IR /NT50%.

SFHBREEHE, 2XMRENEENZHT IS B MM RE L2 BE
4, BEEEEEERBIOXLEEY T E. S TREARKEEYOR, gt
To5 BN B TR E AR IT X R TN, AXAMMEEMA S, $—, BREL
BHIBRLWKBLFSHBIEENEREK. £, EENEGEENAAEEIS I
BHLE, BUAE LA R 5 b A B N A {5 B, AR 7 S HE T R b @ 15 T BT

» 258




W AR A B, B LT BT A R o T B %E,AﬁﬁﬁmU¥T%mﬁ
H 3T S A J1 A R R AT e B AL B R

B&ﬁ&%#%ﬂﬁm@%ﬁfﬁ%,Eﬁﬁkﬁmﬁ&%%%ﬁﬁﬁ)ﬂﬁﬁﬁ%m
WH. My RS BB Fox & Otto 1984, Seitz 1985, Gustafson et al 1988)
# log,N BB BAEG LB, ATkl —FBREALBIRES. —HBEEAN
RIBAEAAEA KRR B, EEEP, §-0EILE5HASH—A LB
HiE, BE5T—ABPNHE, 544 BE0HE, 58 AERLEWHE, MLES, L2
WRBKED S N/2 AE T A BLHE. SRBEERE—LBEISE A — A48, &
YL M B E T, log.N MIBEKEG—ANRE AT, EEWALER K &
BEE, REBITEPEEEFERETERAN - N ERBHA—F RN EE— R “4
B L. SR, R B BOE A W S — A T B, —EF
8 R i A S AN ﬁ%,m%ﬁﬂﬁ%%ﬁ%mmﬁﬁb&N%um5¢,Mﬁﬁsﬁ
¥, XH log,N BN N A ABHLE KBS R RS B 007 B F 3.

4 Eﬁ§~A%ﬁ§ﬁﬁmﬁﬁ#~%ﬁE@,ﬁ%ﬁ%@ﬁﬁﬁ*ﬁLﬁ%ﬁﬁmEm
I B Rk, Brol MER — B B3I E 51— B B A 2 H IR, X
ﬁ%@%mﬁ,u&%%ﬁﬁﬁ%mﬁ%%%ﬁy%%ﬂ&%ﬁﬁMN”&&ﬂNbuNm
RS, XEREEEEATERESD I EPARARENTEENHALBEIW—RER
RRE A4 EE, FABGEGRANDEERATERT B ASHRERER, XL RR
SR EEBRBIE MR, Gustafson ct al (1988) Uil TZELMH AT, WEIH 2%, Hiksh
JIEE R 10244 8 AR SL T IR IZ . BB IEB R BRI 2B RE
W FE4E BT LD () REAE iR BB L, SR RERAH SR AL BEAL 2 IR R B 5 B AW B T B b B
i 8] B H 4322 L. ﬁﬂﬁ#ﬁkﬂ%ﬁ%ﬁh%?%%?&%#ﬁﬁ%@h%ﬁ&

4.3 R4 A HTF
Gl BBV E T B SR B I, e R ﬁ%%%m,#ﬁﬁu
MNﬁm?%%%%Eﬁxﬁmi%m%%&%*%TﬂAﬁu,MEEEEM%Nﬁﬁ&
MEMRBHEEEER, EXIPMEXLL, BEZHREERAMESERKEARAKBRAR
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