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1. FAH%E

IIT, BMoBHEblow up ZHEROFOISH VT, ML, BHEORWIREDO3
RTBEFHOVS VS 3MIELE X3,  Saffnann & it has not been proved that
the general initial value problem in three-dimension is mathematically well
posed and there exist speculations that it is not for inviscid fluids (p.151) &
l.\v'(b\%’»zs)o Frisch & Eeuler ¥ Navier-Stokes FEROFRH2HL T
25, Chorin EHEM DL Taylor-Green 0Ny RUEMIEARIOES 2 M 7
B> DREERC X 5T, HREBTROMBEOTEEETR LU, Beale, Kato &
Majda & 3T Eeler FRADEHS BB O—E VLB ERIFH T, BHMT 3 2 L 2w
iU, 1) Majda 1 3RO L OBEHOROTEI N HEL LT

G t->T O %7WF&¢)d%= 1R ®.0)| &%,
T3 M, Np(oﬁ)=//ﬁ&3(i,t)lp BR v 00, 1Pos

(i) t > T O, BLOEBTERITAIERICARELBBETHS I,
}_’b"o'(b\%zo)o

Saffmann & Meriron X7 —bFY « EFVREBEOCREAEROBRIIZ T EHL
DT HIUEAEREARTZEHTERLELS ., Hiliz LTzl o TOH
TZEREBOFRBIZH>VTHT S,

2. SRBEGHOBLEERA T2 —bY « EF)

BIE %Rz 13 Hamil tonian
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g/l 3 (2. 1)
FER@) - k@, ro= IR



169

2HLB0T

Dx,  SH Dagy, SH
—_ = - —_— = -—, (2 . 2) -
Dt T . Dt SXo

rEHnzl0, zzwl 3, t i Lagrange B . 3, 3 RBONERCEEAY
ML ChHB. BESOHISE LSS >T

Fao =2, 30,0 AR, 3@ =) La.ovn 3@ - T, (2. 3)
b N
1 2 € 1-Hika
A%an={ (2. 4)
0 2§ 1-Hu
DX 3sELEHsILAE (2. 1), (2. 2) &

1 1
W= e 2 Di ————— Gan-(da yxRan 1),

8'n l' l’VR(ll’l'!)g

. (2. 5)
Ra,1,0) =%,t) - X4, ROt = RA,1LOI,
DX (1,t) 1 ? H DALLL, L) 1 2H
- = y T R e : (2. 6)
Dt V(1) oQdx(1) Dt V(D 3%, (D)

L3, INHBTa—bYOEBABERCTH S,
Ta— by R@ERO—HEeEL, HAKEE CGt). H4MEX ANt)2%AL., EE
¢ EHEORE

ocRwt) = —F. O At) = —%& (2. 7)
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Th(t) = —————— )
A ()
PEELC, KPS ICETB T~ b YR 2EICOUATIERET S, Ta—
FYOHBRHIFHEMIESOEDLZ2ERT ZIH 6, 2L LB > THBEMEBHELED T3
B9¥THs, IORORPOHFEBHKHEIRABEOSHKLEELASNS, ZIT. &
KIBE DL MBI IC22 LB A Y Y 25831033,
Ta—briEllcid, AEADOLTY s — U 0EEZERL WSV, bolil
Lle@wsroicid, LRORE 25/ 23 H3H, zmwﬁma%ﬂ>%aa,#
KT HBR2LEETBAENHB, AU, F 1o T TaylorBH. & o
WO B B R RH

(2. 8)

xg@t) = Z[x,((l,t) " S0 @, (1) 0. SZD X(1,)

(a/,- A/g(l))(a).- AD)) + ....) AaE,
0 E) = D, [M(,t) + ZP Xe(l,t)2— « SR Xe(1,0) (2. 9)
9d/5 /S)

e e L 33@ - B,

X, (1,0) = %, (R(1),0),
ITAE L, ::f\%LUJ)%ugi@%ﬁxyb?%%o

3. Ua—bVICX3EYTE B Dblow up

F1HEITERICE D, Euler OFBROBRIFRIFE T, T2 NVF-IHRICL Y
F3P, BEO VLB TZ2TFENHZ, TR, Ta—bYICkzBFc. &
F-12o0BiRE A ODEOWROTINF - LBEOLE LT~ IV LOEROM
MRBL2EIFICT T, BEF-o2o0\EHOBAICIE, TNV F—IHEL EHE2
o, 9105 oG TRKE—ETHY, BE VLOFEHRE, RLACEDLHEORK
BEZ T=4. 9B ECEFICHDPL TWWE, HHODEOBXRTE, ¥»S T2 @FT
F. TRV F-QB—ETH3M, znlBENT3, BEV LVLOERIE., FERIC
BERICHEDTZ, Z2Oo0WROIBE IS, GFTHOKMCBRCOHIGT 2 SHOY x —
FYOERBHUPEL LY, HODBROIFEICE, ALAIEOY 2 — by HBE8I -
oL, HERBEPE TR LEA LN, RIS LIEHBICLPVL ARV,
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Saffman & Meiron XBENBXCY <. va— Y RBERBOHREAORII S
STVWRLOT, (2RTOVBHRO L) WML AFERLLTERBI LB TERL
cnsit¥lzlcwns, ULl YVa—brRYNFOLIIC, HIULICAZERTET N
sizunensd, MRPFHIZVWLEEILOSNE, Ja—bY BTNV E1o0EL
HRTH 3, '

ZZTE, S.-M. O FZ2OF FTIIR L, Lighthill Fo—RILBEEOILIGTY
*—bYOFREEX S, Lighthill 3 —MR{LBIEL (3 11382B9%%. GF) % v B
DERLEXZ, IVEHIVIOR, METLHSTET, MRETEOLS>BME
HELOWBZBEE NS, | 2NSAE—L T3 L0 SZZEHA (f(x,1))
2%, TOBFBFERICEBOIVEREZ»T THILTHIGEL, X512 1= =20 ofEHR
HBRIXHIRETZ L&, COBEHBIAI2ZERSIZ X5, 22C¢, GFREAFIOEBRLE
Ab6N3, bhbnid, xHECEVE, BRICH3 "B Y-t Y OBEERD
I5BEFIZHLEVTEET %,

DNtee) = e, )8, r= IR,

. (4. 1)
wV(r,n) = (9,,%)3/2 e X,

CCTEBLETEMFIOD (¢ 2NS5 A5 —233) FEEEZYIbM T a—brE i
ZbiZTB, VIZbUa—brRHBIRDVLVIAENTREBL, THhD K990 D
BREE. )
DD =53 @, (4. 1)
Thd, FHEEOEEHLS
V'V =-rotd, (4. 2)
BEAONB, 22T, (4. 1) 2 (4. 2) oFOIKALT, 2L LDB L
1 1 1
Vi) = - (V2 (-, —[e'“"‘ &) P x T (4. 3)
2 ﬂs r2 r'e
53, o - oo ORI
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TH3, ULEHBoT, YZh - Fa—bYidlAcERLLBECRZL, X
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DEISBLOE2EINTINS S,
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3, 7. BEORBHERE divd 202 LEETHL L

50

22+ (Pegrad @ - (3 egrad)¥ - ¥ dived = 0, (4. 4)
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LB, Ta—hVICHTIBBOAERIR. 3k B2EEOLVERELLE XIS
av |
//g(i’) {~— e Pegrad @Y - (FVegrad?’ -V dividy 32 =0, (4. 5)
2t

Ths, BRUGFTHzHS (4.5) o, 3V evor .va-rrcE R
. BOBBC Lo THMBRINT E OBMBMEBLT, oo OEBERT (4. 5) »
BIALTW3HESh2eihd, ZIT

M Va0 es(0)
(4. 5) Oof3 = ( - Y ), (4. 6)
37[2 J X1 9%3 Dx13x2

25%, Ihid o> DBETCH»IHEBTS, TH8DS, TYa—bUVRIBED
RRABROBBICIZ 5TV,

DFI, ER\BEREY - PURTENUIZ L 2ER S, BEBZHERSE
U, BHEOHRTII. H2EOPHETCHEHAT—HLBEELT3, JHRIBED
FRICHiZ L OTALSH UEREEEET 3, HLH, Zofiflndlick-Tigon
EEEBHS I OELTH»3IBEICR, Yolizd 20 BE0oMBLIBEOENPIENTSH
%25, ZIT, ZBHBO—BZEELEY TN -Ya—brTHEELL, BHRBRXETX
HHlRORY, 3 AXICL3, 22T, BEHR

B = DAV ey o) BV, ryp = B-TOL (4. 7)
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Hb, D@, Ta—bYORLEARML THBIELBENY, ALr s EDHITRNN
EEBIA £ 5B HRIEE S B,

PLEDEBO#®RE, 1 ZOMBOEEOE2 L s NE, DHPBILTHSB,
FooxECB L A SB, BE 1KY 1 MBS, xhEO—REBETALER
TWBETB, ZNBYTh - Ta—bYCHELTAE. 2O\BELEEL (4.
1), (4. 3) THHHLINB3THSH, INHIEOREFSCHbET, r=1/2 M
T DNEEETB L., K =2.77...8%B, COTx—bYORS. BIZHO
GAFPEE (x, p, ) 2 FIRERERER S

X1 T X Xo =/0 cosy, -x3 =/D sin?,

lLices
c‘ow=a)x(x,/0)5’X, rd =vf(x,/o)g),,.
rot 3V = —/%goﬁ E’X - -/‘%Z‘& é’;, P.Qx =£€z(x’/°)' (4. 8)
2%

div ' = function(x.j’)

253, %SEKQ\1@®V7b°ﬁx“bywcﬁ,v,rﬁ7v O (HFRE
BB o | divadV a0 =2,51000 HLUTRELTSHB, FREAECR, x
HEEGLEALY T« Y222 1 OFMBET, x) MECEINLIBEED vy,
divadVhs, & =2,51000 HUTRLTH3, 2T, & =25 3%E 0.5, &
X1 (B7fE) VY7 b «Ta—bYy, & = 1000 X Z20B{IBOROMIcBL AT (5
R) Ya—bYEehABEATIV, $E3, 4R» 56, BHROATCIELFEEHLKEY
Th e Ta—bYThH, HEVa-bYTHLAILTHBEIEOHB, FELTHBEKW
DIF, YT b T a—bYOBEPILIALNTEL, 2RI LB - THEERZ X
T2 rotv BPYTDL T a—brOBEEBII-BLREWILTHB,

ULoHEERE» S, BES2ERSEIL., W22V I7b - Ta—~bYTHBELAT
BEE2 ESRELTE3R 6, Y7b e T a—bY2BEYTa—bYeLlLTH, « @O
HEFHC VT, +OCBEOIWELPZ AN, ULhkd-T, HgETALY
LT nEnsisn, 6o, 208BEBOBBRE2IE T 31548, Bo5]
HUMRICE->T, —RICHEBVWHIIRICER T307T, 20 (Yx—bY) 20HE
BT, FALHLEY a— b UICR B3 IDICTIAENH B,
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CORXTE, TAa— MY cEBEFNICB ETORET RV, SSEREOBIERTT O
BEhpb, ﬁﬁﬁﬂﬁ”%Iim#*uﬁﬁﬁkEi%ﬁyﬂgﬂjwbﬁﬁm%mTﬁﬁ
TIMEAMNHB I L 2IEHL .

Ta—bYOLONRRR, BEORRABRXOBHLZEARZVLOT, 2R uDOEK
OE3c, ML ThHEREARTIENTERZLEWSHEYHZ, Zhiclk, 7
= b UHEFIBERCNTALERCHY ., BoHEFHAZETICRIVELTHS
ZtELOLI, ZOBEC, BEVSIGHEHEIHBRLIEVY 7 - Ta - OERE2
Ta—bYeEAL, BEEZERSEIL. @2V I T2 —bYTEARL, ¥
512 (B8 va—broBRE e, HEEH LT, Tuathicz-Tn3
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EoF, V7 b v a—btYokEH.

& = 2.0000000

. Ap o= c.00100
(a) (k) ¢
W, 107" rotv
\/ =
) yA 4 = 0.00100 (4)
) divw




o = 5.0000000

Apo= 0.00100
(&) v (b) P
W, L 10°¢ rotv
: / w,
() AV¢= 0.00100 (o)
YT
V¢ divw
X
o= 1000.0000000
() - (b)
W, -Y 103 rotv
..... =
!
) A) Adive= 0.00200
V¢ divw \r -
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| I

3, 1EOVYZ L - Ta—rYD (a) BEOHTE. (b) Zrot TH. (c) B v
#., (d) Bdivid B, (AxEHExBOBOE) ,
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