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(RERTASTLERENITERLAERE, 116023)

(8 B) ALHRATAFHMUHLXBERGRRIE, BFTE
M ZHE RIS, AoWTARNIFGSERARRAY,
[(X|WE] 7%, #F, TEAR, #A&

NENEEMER, SRE. 98, 3. HREMEURTEE
AHERAEEEVHRER, BFIFAHI AR R 8RR EA BT
A, HZBCALERR, TR, HEMKIENRRE®RE, SN
NEFFRMERDLY, HTEEARTEENEH. 2 XRENERBIE
ERAFHENESXRURIIEEHNERBEREEY, BN THE
TOARAN Jy5f ) B R B b 4 — A 195 A 60 R B

1 I EERMNERFIE

HREREHE, KW FE, EERABITETEMTE, gl
RSN AR, AFRE, EFEANEESBYEE ~3E
R, BB -Z. KR ~FER -T2 ~sTiHaal, #4
BRI HAEREANTAHETH, RN ORI
ALH, a7HEIERARITHRE, RERRKERXRAATE TAY
ExR, FRRER (81770 £~ 87 221 ) KA TS0, A%
EHRBRTEYT: FHET, EETMEN FHELEA BTH
M (2T RME) EFTHERR., F, AT R&0 % RE T
EEWHER, 1642 M E (BE) HRS—SsMBRTEI, 6
REEEIBR TR, BEAFETEN, 1820 ER/RTERH L H

© EEXHTHESIEFERBERSHE (10272030) 8%,
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RV ERAIERE, FT 1875 F47-T 154, HElTiHHIHE
W, 1875 FEH/RER (EE) #iENWEEN, X_/E—-HIFKSETH
Bt EHL,. EARRTREEEAE MIEVSEREE G (JE) M
WMEMN R R, 1946 £E865F (BEH) MEBETRE (3F2) 4
EES - EFENENTHRTHERS -8 FHHEV, F TR
HERMFLT,. BE, BFitENEgtTERNER, 8—RE 20
42 40~50 SERATHEZFEAM T AR, ME R 1959 EXE # e 5#
FARBEFEITHFIDE=1 100s FRANFHEMNEN LIz LE &
ERE BTN, RV AT 1015 1971 2 E 6§ Ao A
SFHEERERTRY, EREELE RENT 5000 %, HATHEH
IR L. 20 o2 70 AR RALLS, THEASI AR, B ET. T
XFENE CPURA, #AEANRBRIFTHENMNRR, BERE
fr bR FUL R R, 1996 ERCHERBR HZ K ITEY, 5
FEN, B 500 R HAETHRIG 2 EEBE 54, THEENE 2
£, 20035 6 H TOPSOO AHWEE —Z IS 283 C G
40.96 Tera ( 10"} Flops'™. HHT, 1BM 2 & =W §1 45 360Peta (
10") Flops ZHRAMECKABR LT, FENR, EE2HTEHI
REEARRANK, FBERKME RN EMER AN IR
FHTH R AT FILEE R0, RIRHE B 25 Y B s
HHERG—TEEBE. MBIE (Grd Computing) S HIIE |4
MENT RS (EERIEE. RENSSSRHEE) BOMNERE. #
FIRROLE R RIS 7 i Y 0 T e AR e 4 B 2 i
W, 20004 A, EEEEYS, EAEFBEWRESSM4E B K
FHRUFRIEH RIS EFRAFT —RBH T —0AE @
WRRAEHIRIGRWER TR, 3 Esed 600 275
AP ETTH R, LB S0 K (Tera) HMBITEEEH, FEII
FR-AHHTNEENHANME, CUARERELS, SN
BURTHER A D E AR, SRy 21 M B R & RS E R T .
iR LHY AR AT, HFEHEMBEFMER T 8K
ERY, ERSBwLEESB L E T ERi s LN fiH—-
MNFENR AT ENRECFIIRTRTHD (FREEA. 4
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NICHT 9 E 8 fit4d) HEFEAA I B EEWE, RAAFITHEYN
BH. HICHERSLS AU ITEHETH S SR, A, o
FEEATICERREHMASE, B 1826 SR REER A EEITE
ar, A Em b, BEAH, TYXEH. BRARKREAXSEMSX
BENTHRAYEEMFEHCKHAESAR, HERERUERELT
BIHEFR ., XA E WX EFE, BE, BEME
B, DTXFICBMEEMBEES (24T 1850 ), MR (494
JUHT 11 H428) %, HE, BEL2stHFBeR (AT s ez 7 i
), RANE (H5HER 15 te) MM E T M (15~ 17
id), XWRUWFHRETENZREH, X2 BYP TS B
KARAYFEBRILER (ATHT 330~B1 275 ), MERMS, &
FERHARXZEMHY, AR EEEET I REMEHE
, FH—0R HE—FIEaEn SERMERRE; sk E i
w/hBT5I R; BERENEAAEMAE, D EREFEnKes
Bk, WA THRERMEFER, AR TR EM R
HHEFE (725 E 19 #4420 FR) WRBTETZH. 1638 E£
FIRCRY T RBBFEHE, ERTROESD, RE—BTUEEYE
R, BRETENAAXKBENSLRRPE, TRRERUTHEE
RPN —FHF SR, 1665 EHEN PN (1642~1727) BHT
RBART, HERTHBRSERFTEMBRBESSGrE, BS, &
EF R (1646 ~1716) KT T RWMEMH FE, 7 1684 £
B EN D HERTATROSHNB ¥R Y, ELENE
(1789~1857) FAMLESET HMEREFRFE, 6. AP S
BRI MRS Fik, S, FEASARE. K (1707~ 1783).
HHEIH (1736~1813) HHTHE LHTIR, XBRB LIRS T
AR EEL B0 TR, XN MR (1685~
1731) KB (1704 ~1752), $1ik 8@ (1752 — 1883). frF i i
(1749~1827). @B M (1768 ~1830). B (1777 ~ 1855). # 4k
(1793~1841). FETTIL (1804 ~1851), JEH4F (1822 ~1901). #5%
(1838 ~1922). YIHE R (1821 ~1894), WA G M (1850 ~
1891). FEM3K (1854~1912), 14T & (1871 ~ 1945) F LBk /R (1890~
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1962) %, I8 LI MERBEENER, LWEE MEXITREY
E =BT MEM, &R BEETEEEEdY TR
mHE A B, Earik, BB ICHRMEE MR AR RIS IR T
W HERETERER & F RO, HEULE RS ITILEH E
# OO REFENER, EAMEBFEMN LETER N X,
HHERELEZTFRPHIL T ECHmiG, HERNKEZERN
BEM A E =,

2 NENEARDIE

HERERBFZFRETEN %R, WRANHDEERNH
Sl MR BREREE S ASEENE, BA2RBRE, Bh
FRERTH, RIESERERE 2R B, B2 E BN
TFR BN, EFR RIS ANTEERIE D) P E g Fay o
e, VEEE (U0 384~ 87 322 4E) £ “PHESE” M “h
" PR X AR E IR TS R A g, B e R
oot Ittt ~16 4D, A AW TEMYLMER LB Ry
TPEMBETHLR, MERERS IENHEEA, X—KBHD, 4T
HEREMANOH LY, HEER T —BEBEKN RS, 315 i
FEN, MHBEAXZEXGTHE, A BUESRE, & -85
(1452~1519), HBRE (14731543} S EX—BHAfERAY, i)
B FRURE, HFRTEEENE (O AFMRE %) IRE
TR R, A¥BFANIFRBEYR, st Hegs
E, EFE (1571~1630) HITEZHUENMTIER, BFEE (1629~
1659) M HEBEMBKRZIME, SHKE (1620~ 1684) =
(1635~1703) ¥ BEEKSI /MR, BLHEARTELT =L H
FER FHAR¥HMNHEERABURE, 18~20 AR 2%
BERRAIB A, FEFENRE—F, 2 BT HyRE, 2Q%
e, BKHL, HBEAD/R (1717~1783), fufBIH (1736~1813). 1
HAAT (1749—1827), WEM (1768 ~1830). &# (1777~ 1855),
B (1781~ 1840). 444k (1785~ 1836). ¥, X HE (1797 —
1886). BERI HL (1804 ~ 1851), M # i (1805 ~ 1865). Wi #G % &
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(1819~1903). HWHEZE (1821 ~1894), WAEER (1824~ 1887). ¥
F (1842~1919). #HiBIRITE (1847~1921), W REFIFFNFE., #%
(1857 ~1894), ZETF L F (1857~ 1918). il & (1871~1945) #
HIFERT (1883~1953) FHAMGHTARME W3R THIE 2. HEh
2R, MEA¥., BHEAF, R ERESIIEEESS
TR, X—8, hFEUFEHREERERNETSHEESF, &
Zha 4P RE, FUEXERFEESENESEYAE SR LE,
HHALHEEE AEEERKENERE, BHEFTHEIERHEEM
HK MEITHEER, RUESMERTSEE RN, #
RAREETTHEBAFTRE, AR RARERE R, SENYHEE
FLEREE, BT —MEFR AN HER, mpMhe, &
FIMEAE, MR I, BENE, B2 hE, Y hERAgY hy
%, HARRKECHEANSIHNEIE.

3 NESHEEAHENRR

BT A R BT S Y R R, AR BE MM A B R, E1%
£ TmE R, RBRREE, EXMME. BARRY. WE
HEE, EHEE, FRHUTHA.

(1) imdr e . R AR LETARR OISR RERERE,
(e [ NEMEERE TR AELRHIRE, XIS A
A LRITHBORERES., N EMEHRIMEBES,

(2) W RN REY. A-ERPry R REE N % L
R, T e ER, X AR FRMIT AR B, #8
AFEARAEEEF MR DRI ZHHEMIT YRS, X b
RTIRX—RRBINARADNICAFET LR, BEHFRAR X R
EMUWRAHARNER., CERERMME NG, BEEAT I%R.
HER, MFEMHERR LR LT ONEK, WwEwH, HSH. K
B, GRBADUR. foSBI A, BB ardr. B, B, SRR
Fo XA ER AENRBHR T RO RN E R,

() MK REM . NEUMREMERT SHEENE, HBRT
HEMI T, X—MEhEMiTHHEARABRNEHERSHE, H45 i

- L ol Lom. o
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THEX ML A R R,

(4) MAKREY . BRIIFEANEIARED T hEHER, FEC
ARG TLE HERZEZEERER, BHEERHIEHRE, HE
EHFRE, FRENTERE. THEERNEREEDERNERK
MR ITER

4 NFEBEHPERELCARER

MZE EE, B %R s, KREMER, T, BR%
REVM, KERTEENEZES, BEEFHER, THEHRET on
WIF%EE, EMNAKEEAFHERE, % K18 RPN RIX
&, MHXEEIH AR EEEAERBEERCITET, XREMERE
[F1) R0 58 V5 T 4 B 2 0 K S0 22 T B

MEFE L&, tHBERRHE., KRENMAESR, WA SE
AR, REESTNFHETE, BGAE, R, PO ER
RRBEKHAEERN (107 %) RitHE, HEARE FSHAZN,

IR thEH, NZ5HRERNERERE FOATHE. AEH
eI REREE, Fr22 Wi B AR TR,

MARMZMIEMCERR A 2ETIFSRE, Hin.

BB E AR 10 EMEHL ARWILSZ — ke, &8
AP EREBEE S MWE SRS E R RTINS, S
@ NEMS 3R BHME TEHF, UNBEE, RSE 1S kY
URAIDEH TS, SO FHITHR LTI, YK 72 454 5%
REZEMMHWA%E, HAFRBEREN 1~100 9% (10 °m) 2>
EIRT PR EAE T R 1 R, S EIEMNAE R E B R e
B BORIEFBNTHE BT LT R T AR G55 55 5 5 w50 g
HEEFIEGIETR, CRERENENERHRMSE, KREK
FISE AN 0 AR BB FT % L A B B R A e S B A Y
ﬁ['ﬁ-]ﬂ

BRI KT B B T4, B Rk A, &
REPT R R LB 1 AR RE T, 4 PR RRE F22 L, BT
WEBRELEERERE (ICF) MEZ,



74 R 5T R0 R

AR DNA B9 % 1TH, W DNA &M IFFF, HF, BE.
MM MEXNPANAER;: BWH DNA EHARZHSTFREB %S
By M L2BERK DTN DNA S FHEEB/MEN, BEHEESHT
10000 5L LTI 245 R A4, EmKmAd. IrRERT DNA Y
FEE R ? P X AL T DNA &9 42 [\,

HMHBE SRS, BEEDRSF-RENTFHEE RN HR
¥, ERRSF-EENFHEERN DY, 788, &
Vi FAEKBEPHITAMS TEY, S5 FEKBRHPN s
B FS5KBEERE%S; pisthhEssts; So4spH R
Rt o % o] 401 X SRR R 244 2 B TR SRR

FHRIREEAME R, B, A, MRS ERNSNER, REL
CHEAL., AN, 2RHEE2R TSN, EETEEARAN CEE B,
NETEENERMATEHTRS, BEFLHANEHEDERERE
BHIR, PREVEABEZR YEY, BEFESEREREEIFH
KX FHEA T E 4T E, BB X—F N tHERELARR
A

£ 55 Tk

1B . BeEmed | JbE. Y, 1992

2. RFER . RXT "ERAENT MR GREE, 1985, BEE (1); 5-9

3. LJ.Dongarra, H.W.Mever and E.Strohmaier, eds. TOP 500 Report,
www, top300. org, 2003

4. W . W EBEE . b3, WMiRMHEME, 1087

5. RO heEs | B, BERMEM, 2000

6 BEE . MXAEHER . AFEHRE, 2002, B32% (2). 161~174



TR ENFHERE L FZEHHE
Qe ELREY

7T % 3k
( M A48 A2 FE B 72 BR ST, 200051)

1 M—MEH SR

HEERE T Ddo 0 E, HEEBHBH - HBEETKENEF L
B, B lrwsme 1,

Dido A EEH T~ BHE 1, BHERAFERTFEEH, EiC
#, Dido n EEM T —MEE—BHRAKTRG ERBIR,

Dido MBI 2 F A FE M (iso-perimetric problem), H B L%
ZBRE RFEMEATRTA. SEREK

Lzﬁfﬁj?%n (1)
{57 15 &4 A ) A
7 =[xy~ 2yr, (2)
BRKE, AP, vy AFIFHENSHE TR,
x=x(e),y = y(t), 1) < ¢ <1y (3)

WP REEAS, BUE « (1) =z (e3), v (¢5) =y (23)0
? i T4

HE EE—PMEEERES SN R, 1687 4F Newton BT
¥ EIE B NEE, SR EREETE — S REE A S ER
ikt BERMENERS, FUMREEEEEEYHNER v (2), &
R4y

7= J’“z y(x)y*(x)

14+ y*(x) 4 )
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B ME
A E CRRR X R, . R DU — U A

fARTEE T L BERNT VLR E WA AR (mEEREERR
i), ACTLAERAR R A, T B AR KL KR Ay i B R R
IR AT o

3 HEE EFAE— T —— HIRERE 23 M EIRE

19008 Ao H, B_EEMREEFRANLHEEEHTRET, 51 38
% # David Hilbere MIEFREF FREH T 23 120 A FRGRE, ¥
AR BEMR (Goldbach) WHEBEAL 8 MHIT— EXFEEE,

100 B3k, BEE ~HEH THR Hibert 8 23 MAE, B
KA —/Nfa, BERBERT LOFEE, B R Hilbert 89 23 4118
HEESTERE (Fields) ERF2LEY, MIERLZEEEIH2RY
HOURAE, 765X 23 MRS A 3 MBS E T4 HEE X,

FATAE. HEBIUELNES (Problem of the straight line as
the shortest distance between two points) e

5519 Al FH, IEMABS P B BRT —E AT (Are the solutions
of regular problems in the calculus of variations always necessarily analyt-
ic) .

F23PMEE, B H—F LR {Further development of the
methods of the calculus of variations),

Hoyd 4 3, ER MR EZEAVERENE { Geodesic line).
TIETELMA, SEREREHIS

1= Ty (0 ds (s
AR,
FAPREIECEITIE S 19 MRS 23 28,
4 THERRE

BT REFREA, FE LBREWNESEAEH P. Fermat
(1606 ~1665) &iHIEHT, Fermat [HHBMRIE LRTHY 22, Hax jhex
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A 22N FE AR L okAy, REALRNE, WERK L RFEN—
FHFE, BRI AAFRER, HEEAXIRR N

§
J = 1%4min (6)

#t Fermat 2Z Hij, Euclid DIER] T e A B ST E =, Heron BH T HE M
e,

ERENERYEMNRSNEAEL RS LM, 1687 F New-
ton V/UHTRFHE B DS, MNMESTIEMERE EIEH;
1696 51 1697 F Bernoulli £ T B3 T8 2 (brachisto-chrone) [6] 15
BEEL (geodesic line) MR,

BT R Y AR RN

| = f‘r:«: 1+ yiz
1 Jz—gy

VR L R FI ¥, BN Leibniz, Newton M Jacobi Z#%
W rZRERTR, AmAKEHTESENER,

HETHI R FERM S EIEE RM, 7F 1744 4F Fuler WX FEB 338,
“ERAENTEOSHENEMEERE, UEMA LRSS AAY
AR R, M, ZRER, Ry — g R
AR AAR DT IENREBER L R HEE SRS E A, X B
TERSRE, - RAMBEFEEEHEORERIES Tk, 0o mEe
MHERRR A AR B W 7 AW T 2 o, ® <, Euler i EHF ¥
fEF, SHTHFERY (iso-perimetric problem) .

1755 FRAVEREA R (I, L. Lagrange, 1736 ~1831) 5 H
TEPRZ ATLRIR FIE A9 7 15+ 2 P 5 7 (3 15 30 %5 8 [ i %, Euler
3T Lagrange MEAIEN, . “FEMTHREHET N0 HrEw
FE16 % (1752%) REERIEFHE, 19% (1755%) RSHT
A REF (i (Mecanique analytique)}, 1HiZEEH%E 1788 F A
[EAMR, 2 T8 Euler # Lagrange #7 T1E, BLTEFE2Z ofi O B (8 & 1
BF 8 Euler-Lagrange 72, & -Bfi# % Euler 71,

1744 £ P. — L. M. de Maupertuis fRE M4 B T B/VER B
FE. HANERARRER. AFENF2HNERORBNRYS, ARR

dx — min {7)
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FEAHRENEEFIERE b, ABREALERN
Jm‘uds = vazdt — min (B)

Maupeituis IR B 0FH SB8H, FAABEETRE m, v, s I
BRI A Ay B—FEfb TR REN T4 BRNA
AE” B/, MARFIEMHE, ey BEIR /5 # Lagrange ;B &
I Lagrange 3§ MM FTRABOME, HE. #EMHIMEEAZ2EH
WA R B E—PREFHE, Ff

J‘ 21|*:r‘lzsr2t:l.:*: —= min (9)

iX -~ R M I P AE Maupertuis- Lagrange B /MER B R,

19 42 FEH KT Hamilton JEFE, 1834 &F William R. Hamilton 3t £
IMEBERIFEEET HE, X—ENBIE, M FENRBBREE
E#Y, Hamilton FHE A RENR . MTRFEE, EWESHAEEFET
RERTIZ T, RAM HITIERRE Lagrange 1F A BB RSB S EE /D
ARE{E. M RFIXTERY

8 = EJZI(T - V)de = 0 (10)

1]

AP, T HFEE, V ARRE, L=T-V ¥ Lagrange /Ef I,

Hamilton RANEC AT RIELBUENEFH I+ 2 EEHHE
%, Efi:FrARPDimnﬁE}*ﬂsEﬁﬂﬂﬁglﬂ, Hamilton £ C.7 K H
TRARZE, EMBERMSBENEIIN, BHEXE e, %5
THE, MAHZUEEDTRPMNBEEASHEL Hamilton BEM
ERAHARM,

0B EBER HE, XTEXRMEREA2HFT . W
1950 FRERSFRH T HEFE, FEX LI T Helling-Reissner |~
XS IE I3 1954 E X BT WS- B RA — (Ho-Washizu)
FRESFEDY, 1964 EREMARGKEGHRATRERTESS
—KAMKRRTERSBATH-E YRS ERY Xige ke
KER 1983 FHEMAREREAGRES IR, HVABTHEERT
RHERTHAEIHAR, ATHBTEN B X4 REN, X£
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EETETSRPEEERER, 2w, B XESFRERERK
Bewy Tk, MERHZ@R, R EWHZERFERSHES TEMAR
F1%,

FELZT, REHEETFENERTZEES TEE Y, HFE
IMER: QEIENESFEARB LT Euler FHEERM B, BHFR
RE B4 M Lagrange 25 M D AR 47 JREE; O 2 ¥k Fr 22 (] & 52 88
RN, XEBIMAENFESFEWETHRXORE; QEF —F
AT EM T EMEREK N 2AESFHE, BeTHEH 2 ARG TERE
A LR Galerkin-FEM GXFE BT RAERTEE Wi, wdkik. A&
RBELDHRE, RAEARIETHE), XN S —ME R B F
EAEERFEHEGEEZ A ARG e g MR
HH YA S Ay (R,

WK, MEAZEERPR RS BHF R HERNE LR
Z71, WEET MM,

T HERBE—RE S FERE Kelvin T 1849 E38 1 k5, 754 F]
HEARRGT, R ESEsEHR/HEE

J = j %pvde—hmin (11)

v

1868 4F Helmholtz 1} T A5 1] ARGV (89 B /) el 4 o [5)

J = JgD:_DdEI—*nﬂn (12)

¥

AP, DI BEIHENK M,
D, = %(H:'fj +u, )

EARIN TS FRERE RSO e A SR R 5
SRS 2 HTF 1993 F4R M AR /D Kelvin JF 50 £ /0 02 68 S
H, BIEWMERE M8 R &80 A B4R, B SFE A iR RE R
/b, B

J = Jg' ﬂ]- w?dV — min (13)
J_Itﬁb, m:?}ivq



B0 FrFERFAERR

B4y 2 HSLRIERE T itk F1 22 8 Hamilton JAFE 215 B F 5F it <p{E

ﬁﬂ
1929 & Bateman $2Hi T % — & F] R T Re i e ity 28 43 J 1)

J = deV—*min (14)

i — O B R B A R T AN A X ek A T T R R
K Bateman-Kelvin 2543 5 RS

J = [(P+ oe)aV - max (15)

Hamilton R TE R A A¥ M N BmaI &z, UG EEH%
(¥ Heivel, 1955) ##EE f Hamilton [FIE B FAK f1 2200 T 43 TR HE .
45 SRR R T T IR AR A 7 Lagrange E R F I 31, Hamilton BEFEE
SLEY; M AE Evler Z AR, XWHEHECHBBEME, A, 1955 4
Herivel & {E Euler 28 (8] 4 5 i1 3 8 % K 1) Hamilton BB 4 B8, {H
EHTENERORENRE RS, M TFHEHREBAXEFE, %
T # Crocco B, ¥WHA —F L) F M Truesdell Toupin F
1960 FAE A IREE, FHE AFREN T EBETLEHDEEN R
%, ARBIMERIFRNEN, WRELANAL, X2Vt 2
Wr XEEHERE—U2ANE. I EANNEEETEHEEL -+
T EENFERE F. WaX— “EREE" Biamw?

=Bt Herivel HBH TR IF SR ¥ ROEEEM. 1963 EHzal
X Herivel LR AE AR, X Herivel B4R I T S 4 FF 0l F 8
YRE, BaRET YT RO, REBARER RGeSy
TRENEREERR. HEEE MU RIRF RO R —ER
HiRHE, & Maupertuis JEFE—#, BLHAEW, WEBLAH BT
W NERTFRINRKEE, AN THREEAHFEAR, M0
=P MERETH, FUMRESORAN TS ERAEHRTHREETR
KRR, FERFEBARNLRELBERXRERR LT BARYELE Y
BUMMRETEANEY (MHRIRZRE), BEFME. ¥ 1M,
EAMEBERAHRLEY, MAXAGEYREYN LS Y,

1968 4F R. 1.. Seliger 1 G. B. Whitham!*1i— 5% B T s @&y
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WH, 1983 4E A, Ecer #l H. U. Akay!"'THMAMRBABETHES
71, M BRFEEARE LG, F#TTREN 4F5RTIT
B, RATREMME., 1993 EN ey ARE B OEE BT
A, MHE # U2 H Finlayson'®1 4y S AR B ML B T4
BTSRRI AT FE 8, I XERESES A
W, FAIXEHEAH -Eudaiodt e o gen,

1984 EHRAA R IPZHB AN ERTE, RSB THERESR
FHTXESFE, XREFEEACHBR. (B7E IR T R R
FRRAT “REES" BEs, FRARBIT “BARENEER"
IXFI#E AW Helmholtz B /DEEFERIEMI A . W8 4 EEFJLUE? iX —
I AEGHEE,

1990 FEXRBEBI Y B r BT Rk ¥ TN EMA T, HE
T —FELE A M (S ABE), XHERELMOEE
IR, FENEBRERRERE—SEE, REN—H %
%mo%%ﬂﬁﬁ%ﬁﬂ%&ﬁ%ﬁ@%%ﬁﬁ%ﬁ%@%ﬁﬂ,%E
BB R FREEL AT HEE, FE Y ERETLERS T 1997
FERNE S R (BERF A2 P, semi-inverse method), X fiyiE
A MR EFRETEM LT LB IEIE N SR A R, #
HAZHHER BN, BEFTIRE TR WA Rer
STEBEEAAX, BHEERE bR ERRNS T RRY s
WL B LA R T 2k .

5 THRIGHEE

HYESERERTR SR Bt Er, TOEME -&
2 FH P A EF A 8 e

S0 £, WRETREFHED I E4E HoWashizu 54+ B
U > B ERESHID R T i H o120 s 7y
TR A el MK RE I ET S ER S EREH T S5
TR

EE, HRESRTEFAABRE, BHE 1965 F1H 56 Hilde
brand #) £ #F21H PR Sk M ok T AF 4 (2 R,
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(1) FHEEHEREFEE
SCRRUH R E A ) 3E [ Hildebrand A& M8, B R AZ

sh i
DV + ok Pw _ (15)
ATIHR (15) B PB4 HE (variational equation), ]
R (15) Fuh dw, FRADY, B

2
8J(w) = ﬂ{m Vie + oh ZT‘;’ — P}é‘dedz (16}
AB|ESE, RN THSBIN TE o Fam
2
J@Q:ﬂﬂmvaﬁ—%m@f)-thﬁy (17)

THRRBEARERNESEL,

(2) RAKHRRE

BRTIERERRE, BHEMEEUTRAN, BFE KR EHRRE
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AE P BT, ERRENRAHMETE RS, BeikTe
BRAL, B, EELYRE., A, REEHESIS L4 H FHH2E
. W, BT EREHRNESEDRBIR. ARVNERGFIHEE
85T F3Z,

ERBERARF TETMLEREN KR, EHEST I
IR TEA. BHRA. ESERNTRTRE.

M THY, TEERR, TREME, T3 HHE,
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FIASRFES, BREHUES, BRIVELLE, K3
vy A, Al R PR EaE A
(X®iE) H%, 248, EXD

1 3] H

MITFRIRE SRREMN bR BEM NS, WitEkEs
MM TEERERNEE, EHETRT, HUBEARN, 4%
B ESER, MEBMPRAESRES, BEE65828%0E
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2 PATRERFARESIHXENRE

A2 EWERES SR HAMAEERENNEESS TRE
REXREE, TEEHENEAREEEE, EEEFZIFKRINKZ
i, MEFIEHE SR TR S/, 1940 5 8 8 15 £ 5 i 8 5F,
T8 853.4 5K, AMEBERHERN—ETRBERFEERHHFOBEFES
W, HRMAREeck, BfGMHEE, SR LETHRARENERR
EFE, RRABEEHRAMIES, mEHEMNTE, FF5EsM
Bl, 1940 F11 A7 B, ERAEM 19 K/BHIFAZET, FELETR
THIT 9 K, AR 457, A 50 FIEE RS DI REHEFR Hi
EEIEREN, FRERN. ER IEFE#FRRED SRR,
RAMELFZ W, FZAERREtt, Ak, Ly, &£
—EWMIAEAERT, MEFRRAELHFE SN ELTYERES, K
Z, WRARAETAREEDFERATNRISELTERS, 2 v
E. RESEBEMMME MRS, RENBIE L REHPNEKRNE
H, AEZM., FHERRAMHEERT, SR ARNER, R
HaE., ZYRLLRR BEORERE, 1 1LBSHASHAME
7, EHTIRILE—TEHRE, AT —$ERMENTDRET
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HPMHEER 2 =0.5;

MPIRE R =1

Y—dmEE, —MmEEEE .=0.7;

2-miE e, —imE SR =2,

Bifr, 1707 F4 ASs HETHRIEER, 1789F 9 H 18 HEE T
Hpy R AE, FTEAEFEEMERIE, 17 FRFELIESE S
HRSHA, 1741 S0 ME1E BUA L MMRBLERER 1, TEAAMK T4E 25 ik
RTKBEE, 1766 EEFEER, TALEH, MR Lk RRd#i
iz, ERFARLPEYREEA, HETER, Bt —FE RIS
mf, {EAEE, HHYKRTT, REAREHTEY, B85k A
BIHTIEHFRIAMKERPENFR, EROEM, Eh2H%d,
BEWNHAAHERAEERE., MAME, BRESE. BT TRA NS,
BRWILH R EEE, ¥ ERBRHE,. ERABT TRIFH REL
e WEEEEIHIRMEN, TRESAESSEHERIFSENR;
TR TIEN ERER AR IR PR DB EEM S, FET
ETEBEREEIE,

4 AT R HOIREH T

—WEE. B HAMORERN, KE=im, BEERE-
2.0X105MPa. FEHTEP=FE IR,
il

(a)
BE: (1) REEHER D
foin= BR*/12=50% 10°/12=4,17 X 10® mm*
Sopa=x" E I/ (ul)?=20200N=20.2 kN
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(2) RSB A A

[,.= Iy =3.89cm*= 3.89%x10 ° mm

Sope=nt EI/ (ul)*=18.73 kN

(3) REFEF S

I_.. = 7.26 mm*

Sopa=al E T/ (ul)?=35.3 kN

A% =500mm® Per = 2.02kN

Afg=507.6 mm’> Pcr = [8.73kN

Al = 518 mm* Por =35.3kN

A, AER. ARLFEFMARMERT, BRBETFHRS 18X
(EHREMI7TE), IRRBEERLE, CARNEELMEE. @
WMERMNAT2FIIRAENIRE, EAEFERE TR L LT, &
A RHER K ERCRAE 2R, MEMTERRA, 2R
F4LR, RHRFERE., LW EBERN -SG5 458 E TR 50000
g, M XEHERNTE, WRIEEN 2R, §HEEANS
BRI R EAMA AN TR, RAMEER 94 mm, ¥
B 60m, ¥iA 144 MBI EEY, AAMEEEN - SH5HERT

[ LRy =]

5 UABAZHEMEERENRE

HRIZFENTT #. EERE JRBRAOMSMITE/HER B, FJEms
FEMVMPE, TR EEMNNE, MTEIRNRIENH RSB
fEA. LEBILERBITHESHRIIAE, HRILSEEALSY, kg
SRR, FBILCFRITEELSGMMALSHTEESE, TMigiHtH
AT RREAAE®, HFEC, HMEIHRRFN “2HE" B, —
B, LR—MERGH, UsHP M I EREME, HSHb W
HEZ 14 KM EEHAR, 328, SoFEH 1B R8RS,
U AT G RAMICERITHES., ERdnFmBmsm. AXmk
ARMKE RWELSEHER X FZT 0. R0 L 5 &
MAXMMBEREE, X--STEESHBETFS LRSS &2, &)
FIERIR/DN, HREH AR,

4
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