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o u=u(z,y) BOZEMN (§), f(z,y) BICINZ 37

@ Siméon Denis Poisson (1781-1840)
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n TTDEIN—RAERN Az =b B &R, BERIEN?
BERABZOEBEICR I ZA—ILOAEADBEVWTH 5.

det A, det A, det A,
T = To = ... T, = :
L7 detA’ "2 detA’ ’ " detA
(VWS OBHEIZTAERE)

FLOPS (70w 77X, floating-point operations per second)
¢ 1¥WHEKCER (FHINIREER) EMARTAS?
@ R#E (2016 F), /A=Y FIILIAYE1—FPREEEODAVY—F 7+ iF 100 GFLOPS BE
@ A—/N—2Ea—%i 10 PFLOPS =A%

1 GFLOPS (¥#7mOv72X) = 10° FLOPS,
1 PFLOPS (~#70wv 72A) = 10'® FLOPS
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D AXA=IDEXE (HTLKBESOEHTEDIC) SHETIREIC, BE
RBREREFEDOEIZEL, ndDB+RXKEBSE, (n+1) EBE.

10'2 FLOPS DigEH B D O E1—4TOE B

- n | EEREMD » = F
10 | 3.09-10" 399-10~° 462-100T" 127-10- 2
20 | 5.11-10*" 5.11-107 5.91-10% 1.62
30 | 8.22.10%% 8.22-10°Y  09.52.10'6 2.61 - 1014

1017 FLOPS OttgEH B3 2 E 11— THEHE R

n | FEREME ¥ =] =3

10 | 3.99.107 3.00.100 462.100 127.10°T7
20 | 5.11-10'"  5.11-102 5.91-10"3 1.62-10—°
30 | 822.10%% R.22.10'% 0.52 - 1011 2.61-10°

w2 1 1010 &qHi
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e Turner, Clough, Martin and Topp (1956)
o Clough (1960) finite-element, - - -

o HIFRIMFRDIRABHY (1960 & ~1970 &)
o BIREFREIL Galerkin i& (Ritz iE) OFHGES, -
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& SimX DEAEPD. «

As Henri Poincaré once remarked, solution of a mathematical problem is a phrase
of indefinite meaning. Pure mathematicians sometimes are satisfied with showing
that the non-existence of a solution implies a logical contradiction, while
engineers might consider a numerical result as the only reasonable goal. Such one
sided views seem to reflect human limitations rather than objective values. In
itself mathematics is an indivisible organism uniting theoretical contemplation and
active application.

This address will deal with a topic in which such a synthesis of theoretical and

applied mathematics has become particularly convincing. -- -

ZNIFRDFHIL (1943 FE!) OEHEEPS -
R. Courant: Variational methods for the solution of problems of
equilibrium and vibrations, Bull. Amer. Math. Soc. 49 (1943) 1-23.

pdf 77 A ILDAFFARIGETY. —HZBHFT.
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BREXREDFE: Courant (1943) Appendix

ZEEFDEEIZELY.,
ZZIBASh TV =ESREEIBRLELT -,

R. Courant (1943) Variational methods for the
solution of problems of equilibrium and vibrations,
Bulletin of the American Mathematical Society
49(1):1-23, p.21.

DOI: http://dx.doi.org/10.1090/S0002-9904-1943-
07818-4
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Richard Courant (1888-1972)

o E[EIE D. Hilbert

o Za—3I— I KFHIT (1936-)

@ Courant Institute of Mathematical
Sciences

e Methoden der Mathematischen Physik
HIBYEBZOAE 7—72 & EILAX
Lk

o What is Mathematics? (8% & (A hH)
O X EH#E

o CU—K:9—5Y M—BEROFE e
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Navier-Stokes 5 & =X,

Poisson AEX LD HIRERLGHE LT,

Navier-Stokes IR,

3
ou; ou; B 1 Op _
ﬁ—i_;uja—j:j == Fﬂﬂt Eﬁ—_ﬂ'_li—i_f“ (I' 17213)
j:
3
o =0
j=1 7

HEEERmERE (FEiE - siF) O:ERERTE
u(xr1,x2,x3,t) = (w1, uz,us): EEXT LB
p(x1,x2,x3,t): ENANS—IH

f(z1,72,23,t) = (f1, fa2, fa): HDSTRECE < 7O
p: HERE (IEE¥); o BEHERE (IEEE)

L. M. H. Navier (1827), G. G. Stokes (1845)

F#EA : Navier-Stokes FEXOEFR, W AHAR, 2000 &
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0o BT% . EEMIE : INZEL IETWVWAWNWARLBZEHhbh B,
HWEEIEIREFLEEL.

o MZEDIZHS - bhslawcErsT

Millennium Problem (The Clay Mathematics Institute)
http://www.claymath.org/

http://www.claymath.org/millennium-problems/navier-stokes-equation

Navier-Stokes AEXZ R TEX, f=0&95. CODOEE, "FE' D
PIHRE I L T,

) Eageoys = [ a0 de < oc
E3
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Delaunay =& &l

Voronoi fRIEHWMER A ZHETHEE, TNODHREZBRD THI.

CDEIICLTESNS=AFESEIZ, Delaunay (FOx—) =@ES
ZNEES.
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Delaunay = A5 &l

Voronoi fRIEHWMER A ZHETHEE, TNODHREZBRD THI.

CDESICLTESNS=AESEI%Z, Delaunay (FOx—) =&FES
ZEES.

(FN T, ES5%> T Voronoi RIZEEB2DEEZ5H?)
H53h, ZHESEDED AR, CNEFTTIEEWL.
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Q@ EEM - INFRE
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IR E=AEDE DR

IREDNBENICERENSTCHDOFEFELT, RBFMSNhTWS:
R/INAZEM (M. ZIdmal, 1968)

BEHBIEDOHEH o LT, 2ECEENSI=AFEOAED, IART, ald
FERBESIC, FEIZHEISTHIEELW.

BRAAEM (1. Babugka and A. K. Aziz, 1976)

BERE B (60° < B < 180°) IEF LT, REICBENhS=ATOAED,
INRT, FLUTERDESIC, ElIZ#ENI S THIZELW.

PMEHFEFRMA (VW - LE, 2014)

SERNCENS=AROMEHOFEN 0 ICEDL LS, 2EIZ#ENIL<
THIFRL.
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