goooboooogn
0 2980 19770 87-95

iy ERE AT DI A
BRI A@E {TIE

¥hecrtaBaFFrlIBERE, £ 00 EHEY

FATENT e n AL (kS WERBLALZAN dT, %3
487340 H3 et kBLRe DIA, ERAML
Fa L, 40 THHT 3.

§1. Navier - Stokes 782X e D.1.4.
1. 1. P EFEALHSAE RAF =2 T3 Mapeer~STokes 4 52 X iz

Dé_q}, :J‘l‘/ _A"Q.,\C;J , —QM,-J/QQ%' D,-/Q ”"(9/,Z D/‘J'

E)FE T w3, (Eela, LHROI 28 ) 2T, ko,
rastRIikRs  w e BE, vebfaed  fodn, iy,
R, 3 KB s S e ddb T, ’fﬁaﬁ@@ﬁ%%’/ﬁﬁmﬁ&

a3 ( r4_,7f'1,(-;4) £ 1 % t%gz T doix ) r - M oa



88
X (1) = o(1,2) X(2) « fl1.2.3) X@IXB)+ (1) (29

( E"F’_"L ) /}(/'9_>3): ﬁ(/.a.Z) e d 3 ) 7)) :ﬁ?/f)" 4 ”l#?leé
r23 ;

BB TH I . (BR L T stk B OE T w3

(@@ 23 ) lm>n21FEREGTP T3 212733 o)

Erl i, U) EHRLT «(1L2) 3RAEII=EFES .

Kl 2)= VA Sy -t

-—

L2 Euleiron D.I.A. 2. %%e _5’“’;%%/(2)§

FX 7 X UWE, o fect (rttfR3I3ta

T, KXW X228 2) X ST )= Glhe)

3%-@(/,'2): X (].3)6(3.2)

+4@/ ‘0 : — (3)

D%é(i(z):o((/. 3)-G(32)+ 4 @~M - 4)

(EF L, FAX>=0 eF3) Tk T3, T, e (?

/

D 'l 2 | R -
=B 35)G(3 IR L T)QCE)GE(T2)

— @, G EEWT. Beld Wo Bfioa Lé



89
CHI . HAEAN(r=0)BA, B0 T e I
fh X a BT =1 O E 11T 13 F < . Ee z;»:ar“ §4,m(é,] );;%i:[
LTt TT S, 7%‘.0*\'17&#%2"17, £ <= bh 3 HE IR
) DIA 17 Euloriam D.IA ET T tnt T3, Sy
nBh = 2T EEALE 07 ST ,,,b-;t;qano |

§9. D.I.A. »FIRRE

21, D.L.A. 2131t ¥ &aam\jﬁﬁuiﬁqaf“@
YN A BRI s b FECERSKTNR . (B A
@, 01,B~051 %58, Afrvo&RELe L2 5o
L =K 5 2 1 ‘35) ::2"*13%::11.;,5\1)1&72@3_9

A stk he R Ky

| | Ve
kL EEANTH S, jE
- | | ’?/;1
wHLRTE B3N T ARG WY
D EFrc1hE-fA A B
. RN
REV=-T, = RINTk Y, \Q,v
' ) A
Va 3zt -tetrxIh |
Bl 5o 1T LA LS D, £33 L4y Vi

B (i eReABanifhd) Hilrs, 1Bk
37290803 . A Al stiRBro B,
#Eﬁf, T AVy= 0o, <1/72>:\3Va2 e JhF , £ & i{‘-’t“/‘ 417

3



90
— e = AR BRI U Ue)YE U () T LZ
22 2B (o o Gk F3) Jo k6, ), (r
ch-1), EFeonT T- ) IERCE T. (ht,t) P
gé,cl(k,t»,l‘z) nt=t-1t: ~& F3IKBEILLET éj%f;taﬂ;]?
TrloffE 33 Th3 5. B is ARk 7 15 T2 EBa
PP« tTe Tk (€ R #ahEs

gz i - F Lz int —eBLLTHRa

2/. _
k7~ VL

2T -, k=] ) T KIS  anfAtkTie T~
(Vek)! CEL 3o BERTE IS . A s S BHKS
Bl k)! tt> T+ §e@-2DILA 7 ¢ 5%%
e Esls it BEC SR TN 3, Eeiw, LA
ClaChb. 0 856557 K7 0 ch =8 Tocf Py
vE 53 . DIA. & — 20Ktk =0alkuy
GTEHYLERY , TadlE LT b3t Ra T I T
T~ F 32 IBRBDRE c /N RS KIRE , 20 d D BX
EhEC3aT R, FRAPEEEISEINELOL
LG A TSR F B ER Y ETH 3D .

EellF, F30I5RGFaRARTEE £l 3 0 1=,
EE AT IEBrE AL C3a VAT aTEI L ER
ICHBETITI R E e e N BN T 30\;3,@#%#75
BAh.  BUHS. taArtoz Vs, EMSE

Yy



| 91
FE-ETE~-T, 529 a3, . Fr (TRTE
G ofiBIET 3L BZLS*3IPSTHB.

Ftr okih © Kraichnam o BRILET ) LA ER X
$ 3T kA BIF e GRVHARSSE 20 o W B e

W2T, EELFCO,I31.47 S e B e E v,

22 DIA oM e (T HS AR LB S £
3 - LT 33, FCRe SWERIZ(ELAFHT)
0..,1-/4- pBrEBhro Ll A ) LXEEBERRIE> 0 E <)
ST UWERL A C LB T 3 . u4}uﬂ“#@%%ﬁé?"
3w LG, FTH AR E DX WS ETH D

b3 BwHATE BLREBARATNA T -n
R3S T AR SRR RE 3o Eo R £,
T3, bR M GAERTGEE A RE 7RI YT 0
AWMBa B R o T o BRe B 5300
FLneR 7R3, |

3. Verlix o < D3 )
DIA < 28 WEEMa faail $ 710 ol
P C TR THE LB RS h 23, (EEel R,
[ ) DIA. = EPE B rB e, L THIE, BRo

¢



et A

92
Tah , B 8 L@&F wertex 5 < )33 EMNENTPLTFE D 7‘?;.%*
zwﬁﬁﬁfa%z, FW, i d) BT £7FA
&gk e D BETES L”“~5”@¢”5-7;

’mjaaiﬁwﬁmﬁﬁwzﬁzwmst73m0,imgbi
&ﬁMmgwﬁ%Lﬁ%ﬁvgmﬁﬁﬁﬁtaLzm;:@
%@?&Bi'Cx@”rm§< | T 58 a%<e%l®é
lké’/e (§2.1 B I 687 E?‘%‘f‘.?&f WE o ) | ?’3
" ,; vé—%%ﬁ'}ﬂ*—%ﬂlﬂg wE LT E, Feesps o 10\
%%WJW%(&f%Lﬁ?mﬁ45~@ﬁVU@(m<%

RHERUTELMTE, £ C 3

$4.  ERaTwEEAra DIA.
92,833 AT, T, Erl @ KR NT 73?71
ﬁhﬁﬁmm%ﬁabénG.ﬂgfm%ﬁszA@%@
CHF LRI eh BT HREEN LT T d T, .

= 2va 69 B ?&u ‘m Bt T 75 L

Kragchnam 5 @573

t (rt ;Ll?'" [17 31 %) v"7‘" A AT o2 ST e
FIRATE, Eelw halify T @, BT h 3 L
B L2 ; o, ’<KT~Mo;oro VT‘?J o AU Ea tfiﬁ%‘km ';%'ﬁi
e LT, =75 S LB, AL - szﬁwmﬁ a



93
3= - het), V= - Welt) s

i R U= ) #BR, G 3HBTI kg
B3oBLrBEBAELITIILERE R BH 3.  Hr
NV aB oS0 LaiLElEs - &

T F % o (5)a TR 57, (1) gL ks (
h=% @& &= 2% ) o

v, = F, [v] f{r,:l.[vj}}'zo‘, (=F@[v]—d%(f)_), “)

b3, XEUV eI OF Ot QaBado-oTHY
, VY=o T, PTa B e T, ) 2XTR T3 , 3 B T ¥
E, 3@ =R TE, DA ERMa AR R T T

3. Evlad , QUh2) & 0.LA o <UD UER)) g ¥
)= U 3t (B t)) THIT AT L T FR
0 nF L RN E, oMM ET EAAT KERF TS

DL A eFw, MTFL LoD LA eitT 3,
NN T T C kxlwo&wmvma » & LE%% = L
RoEELTE ., |
MR (Fifriso 11/E) |
"H3E (R )= 320, t=t. £ 53 ) od& 3 7rthuk
A o BEANL # o BYs N a B 73311 o

/7



94
bolmogoroy 0% L1z d k@ (EE L, FELC L@,
ka/mc(j,arc‘v F6) IS kT e, LESeB A «r’t
i) 9= L3t rooi«n  t-tl«T
(T=L/V,) 2535
X o L.DIA 17 F=0 o454 91 t & Hjj/p;f

T A3 FPArETE . ey, J% pr I?V'?’Kﬁ*
Bzt , DLA gk3<hnbdnzleia- kof

};5;’77‘5111&\?»!3;&(1522_63 [1032? )/lvim

REEm , L.DLA # Ll B vt tok
T O oAk F Ry R RS LB e 2R
JS THIIE, B oM TH E b e AT ¢ 3.

H o h ¢ A ,
_' V(3,6 ) U (32, t2)) -—({(A,(iﬁ et ) - U; (h(Li), o}
W wct), )~ WChaa) ) FY ()
3 kK7, ti=te s bir'r», f;'gira‘r“.

W3 (0,2 ) U (Far (b, 6 DU (B3, t0 ), 5y

Ths bEAR LT, T o ch b HBUa BRET 32|

R T 15,'3m t =, DIA. 4 ;1,,t_p-7g££-z..;f

‘ |
F o L L2AR= R 75?% L (@) =TTRTE ) o B ﬁflémg




35

E@ﬂz“& 3- [ 77‘.‘1"’:\1 bf‘-/g'o

§6. BeBBEERH L

B rBswE LDILA. 3 m »sEdbn3d
) k= "0'73')?51%7"37»30 L2370, 0.LA cEFEHE
Bl (L ELMA Y BT EBEEBRAT BT » THS 3 2 e
st 3, (B eAw il %8 ) KX RrRr,2np8BC
B RERN I ZoRBeR N T, b)) s\, LDIA
B LOLA rnBBBYMERD T3 £ T3
. coMEAIRESMEAT, BRI Kolmogorov EH
ttond-ciF. FloBAEZE ) EN . | ‘

[1] D. C. Leslie: Developments in the theory of turbulence
(Clarendon Press, Oxford, 1972).

[2] P. C. Martin, E. D. Siggia and H. A. Rose: Phys. Rev. A8
(1973)423.

[3] R. H. Kraichnan: Phys. of Fluids 7(1964)1723.

(4] S. A. Orszag: J. Fluid Mech. 41(1970)363.

(5] T. Nakano: Ann. of Phys. 73(1972)326.

(6] H. W. Wyld, Jr.: Ann. of Phys. 14(1961)143.

[7] A. V. Shut'ko: Soviet Physics-Doklady 9(1965)857.
18] A @ 1Tpt; B2 MimEPT BE & 275 (1976)57.

[9] A. N. Kolmogorov: C. R. Acad. Sci. URSS. 30(1941)301.

[10] J. R. Herring and R. H. Kraichnan: Statistical Models and
Turbulence, ed. by M. Rosenblatt and C. Van Atta
(Springer Verlag, Berlin, 1972)148.



