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AR ¢ HNavier-Stokes FRRFE L HE R A EAECHRNBEFIF, HAREE{I=0 LS B
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Navier-Stokes 5 B FARHAXIN HRNERFM Z—, HRIREFEERX TH
PR EE T ARBEE R REY T, Leray i W AEX M E X TiE#d Navier-Stokes
FREMWLEREBOEEES. TORE T, Hadamard O)RpHSFRIEMBILD, £l
FEXBRB G THREN, BB~ X Navier-Stokes FEIRENEATHE, RELHET
B, HIEHFTER[4].

X8 Ehresmanrmfi] £HE  Cauchy[[|f

JUANEEAR S X EER g

%2, Y, V, ZEWMRECHKE, HEBREVHNEHE>2, SHEEhn—1, WO
PL(2,Y) REFAEMNSBY HC MBS (BAC A, DRE—ARHRFS
HEd, DSk, Z)(Jk(V, Z)Rk B Ehresmann %2 , 3#i&(0, 1) BEBASH
PL(Z, V)XPL(Z, Tk=1(V,2))f— 1Tt E, Hho€PL(Z,V),y€PL(S ,Jh—1(V,
2)),

BB HTILAEX

EX1 #&(o, Y)EPL(Z, VIXPL(Z, Jh-1(V, Z)), ¥FiKRIWMT &4

(1) (1'&"11 op=0
(2) y*o=0 (Vo€lr-1(V, Z))
LipHEI*(V, Z)=RVEPfaf B AR,
o' =du;— (2,8 dxy)
1A—d/3m_(.3n. dx, + - +,3‘,1 dxa), Al <<h—1
(3) ImypZDe—1

LR EHER R BRI 1(V, Z)BIV BB -1V, Z)2(k—1)F Cartan-

T ERBKIEE.
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Ehresmann®BA 78 Dr,—1 BDH (ko — 1) A SR, ((k,—1)-imém gradué associs
a D),
RATH, XEM(o, ) hHRaDKCauchy FEEY. T —
Cit JUV.2)
BHAWBED - &0, v)iEkl(S, D), xg—4 & y N
HC™ESHIWREBEMPLS, V)XPL(E, Th=1(V, Z)) / o
B4 18], z a
(o, Y)EI(Z, D), vRImo(Z)W—A R4,
EX2 FRRLV>Z, f€CT, MALS LEMEUTRSALE, RIORN/EHFRAD
HELF & (0, ) l—ACMR,
ImjkfSD, jh—1foc=yp
(fV T8V, Z), fHgkBrO)
EXI ROVEWEEME(00, vo)EN(S, D)SIHRADKCauchy FEREER, R
BWRUT &4
(1) A6 R o — B C > fls
(2) ZE=EI(S, D)t, HEHO, ) M— 48R0, HBEM(o, p)EO, i
Tk &E(o, v), DEEEEE—NC R,
1 MRFEOEELS, 15 L RIEREIEE XIS — b — A
¥ REIHEKCTLNTF(n—1), Bop, HFY, ¥:I-IV, Z), qTURETF(k—1).

BEBREV F—4BP, P&V, BILIgFERBAMR, FRABFHHE CauchyE EK

WIELLEREN, FTUAE“REE WHERALL T ILATE.

(1) WNFoWHEEE(0, v), ABRATHFECHRE(E>k);

(2) MNREFH—H(0, vo), DECH(E>h,)RFMHE—;

(3) REFE(0, vo)WBRO,SI(S, D), BFEX 3 FHHER,

EX4 #xCV, v BDW—ACH(k2>k )R, WRIEMCHB i 1E X X S IHF o, o
X->V, mtaskt(o, v)EI(X, D)(v=jh"1u®0)BRFREEN, BRI D MR ES
X B ARFREN,

MRXYV AR o BRERTEN, RITRHECEDH—A R ER.

MBRDEPFT A CH(h>k RE L AFUER, WO ARBADEFREEN.

PLF &M Navier~-Stokes 558, #iEL. Landau-E. Lifchitz &, ¥F—
MERE, A E (BERXH) #KiE, HzsiREAUTHERHERER™

D: {%:J +(-v-v)'v=—kl)gradervA‘v-i-F(x, t)
diveo=90
He, (%, t)=(%, %, x5, 1)ER*XRE EHLLT,
V(x, t)=(vi(x, 1)), va(%, 1), vs(x, t))
REERE, p(x, t) RES, p>0, v>0 4FIREFEE R RE (coefficient de
viscosité cinematique), HFBEEMEBEBHZU (vi, vs, vs p), TeSvEBREHNBH
HE,
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HTFDR—-A"HBSgE R4, ERRMNERTIRPRETROBHBETCE 2>2,
LT RITR A KB EH:

BAE® Navier-Stokes DR rfaEn,

RGBS E 4],

e #E Navier-Stokes TR DI AT B 2 ) fEL 1 R,

%‘:),, +(v-V)v=— ;»gradp+vAv+F(x, t)

N sy

divo=0
lv'fzj ,)=°(X)

%Et’, +(v.v)v=_%gradp+vAv+F(x, t)

(2) 1div‘v=0

V] x=g(xz, x3, H=Y(X5 %5, 1)

Hrh

D(x) = (di(x)y ¢a(x), ¢5(x))

Yoz x5y 1) =(P1(X2y Xay 1), P2(Xz, X35 1)y Ps(x, X3 1))
iii] (Se)e t=f(x)=f(%, %, %)

(So): xy=g(%2 %y, 1)
HREETRMC (E2>2)EE, WRHKHEACYEME. A8, UTHIBOEHRx, piEA
v, Bl: X,=t, vi=p, HEHWFILE.:

g .
/1(=F;J; (i=1, 2, 3); &=

dg .
3%, (j=2, 3, 4
HE ELREBEDH, BOUSH T Et=0 G4,

WA, EERE()FFECHRE L& 12

Al+AT+AT+#0
|
MO+ A8+ A8, ~v[ A2+ A2+ A1) 6,=0
B
Al +ALHA =0 Y
$1(1) +h2(2) +¢5(3)=0 E
: 5 (1.2)
2. (6)*=0 ’
i=1
N

@i=[pi+dipi +dopi+dopi—Fil+pt/p+v[Aipi(1)
+ 4204 (2) + A0 (3) = pi (1) — p3(2) — p3(3)]
Gy =[pi+d1pi +dopi +spi —Fol+pt/p+vllipi(1)
+4pi(2) +API(B) =PI (1) — p2(2)— pI(3)
@y=[pi+d10} +dpi+sp— Fi1+pt/p+v[Aipi(1)
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+Aps (2) +Ap3(3) — pI (1) — pi(2) —pi(3)]
G.=pi(1)+21(2)+p3(3)
Go=—[(P1)*+ (D) (PP +2pipi+2pipl +2pipi]

6F, oF, 0oF
+[0 1 2 3] ,F‘)_[A,p;(l)+A2p:(z)+ispi(3)

% T ox, T ox,
—'.px(l)_Pz(z) ps(3)]
8 ] ] .
p‘,-=:9%ls,, pi(k) =7 p’ > fu= aﬁ' (1,§=1,2,3,4 k=1,2,3)

fﬁjp‘,(]=l, 2, 3, 4)&3]’)1“%%%%:
Alp.+ﬂzp.+/13p.—[a¢l ‘;‘z gﬁ:]_
DY =0¢i/0x1— A D} (1.3)
Dy =0¢:/0%:— AP}
DY =0¢:/0x;— A3 0}
HERE () FECRH B ELER:

Bit(—8)Bat (—3,)v8B,+ (—v0)Bi=0 (1.4)
NH
8=1+4+8;+463 \
Bi=1q}+4:1a! +v20t +4:01 —F1+qt/p)
+v[8:91(2) +68,91(3)—qi(2)—qi(3)]
Bo=1[a% +91q} + 920} +1:q3 — Fa+q4/p]
+v[0:91(2) +3:q1(3)—q:(2)—gq5(3)]
Bo=1a} +91a} +9:3 + 9503 — Fy+q4/p) (1.9)
+v[8:93(2) + 6,91 (3)—q3(2) —¢q3i(3)]
Bi=—qi(2)—qi(3)
(4, 7=1, 2, 3, 43 k=2, 3, 4) 7
Mol HUTFTAREARFE:
at+ (=gt +(=e)ai+[ G0+ 5 J=o
Q% =04/ 0x.— 291 (1.6)
=0pi/0x,— gt  (i=1, 2, 3, 4)
=0/ 0x,— 5,q*
ERB(2)PESLE

dv .
q{=ax: S, =04 (i=1, 2, 3)

B LATRI R, TR EE()REE(2), AP EERENRESEZRE, FFR—E/RRIE
HORBRWELAE, BK NRREE, hr—Fw—, HEAER R E, B &M,
Navier-Stokes SR FREEN.
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Bl SR B 8 15 AR
(3) { O+ (v v=——Lgradp+rAv+F(x, 1)
divo=0, U|i.o=0

(x9 f)ER3XR, ‘U(X, t)=(vl’ Uz, Ua)’ P(x) t)%*ﬁ‘@ﬁéﬁ-’ F=(t29 0, Xi, xz). ﬁB
KT FIR RS AU U > HBE(3) BIEF LR

of!' =13/3, v{! =0
U(l)z

25! = xyxat — x31°/15 (2.1)
P =po+t+it/2+1%/6
o{* =1%/3, vi* = —»%/6p
w? v?
(2) _ __,__ 13 — — — e ’
e, (9 =X Xal i+ 120( sz) 405p t (2.1)

»? =Po+t+%tz(x2+xs)

DEREEH, BARU ' -U* =0, HMAEG)RAREHE—R.
TR, ENEH

o) du (D) )
i =2 =0 =1, 2)

dv§t Ovf?)
776?-| $=0 7(91‘7; ‘=D_x1x7

B IE, BB BT (1L 2) %R,

M, FEG)HIBEEES, Vio=0F%, HE
%Z;L“=O=Pf=—282xu 765}27

$=0 =pi = _ZEZXZ
a
%Z?L_O:P::xlxz, *3? \‘=U=_p:_—_1 (¢€R)
XEFRYE R (3)12 R (3) 7.

WRIEEF(1.2)R, mFPexo, ) REACHE; MRe=0, KMNXEZHEBS), BER
B (ED) FHAHRWTE (ERCER),

Hifi, ##E J. Hadamard#ip™, MB(3)MRREFIREN.

Bi2 R M e E I R

(4) { %‘f +(v-vy)v= gradp+vA'v+F(x, t)
divo=0, ©U}i.,=0

(x’ t)=(x1’ X2y t);RZXR’ F(.‘C, t)=(t29 x:)- ﬁ:EP'U‘\x, f)=(01, UZ)’ ?ﬂ!’(x, t)%

RAEEH, ROTTURBUTHA (ED1) &
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vl =t%/3
Uty ¢ 0, 2 2
vl =vt? +tx} lqu‘ + 405 (2.2)
\,P(l)=po
13
<z> B
= (2 24p
vs? =vt*+ix} — opy L q——z)xlts
't 24p 15\ p ;
Uu?z.
1 e 1 (a__)zs 1y : )10 9Y 7
s ¥ T g0\ 72) P 21600 d (2.2)
+ 1 tll
19008 p*

\ ¥ =pytxit?/ 24+ (x1+x,)3/6
(a8, po)ERXR, ##H, BRU ' —UP=x0, HFi#E R* X R Navier-Stokes5 8w {H A
B (4) thRAEE .

B3 ERedn T Ay oA 1A

ov 1
(5) ; at"=—fpfgradp+vA'v+F(x, t)
1 divo=0, U|;.;=0

BlE Navier-Stokes 5B &M AR M L HRA, RABKAI Io(x, )= (v,
ves Vo) K1 p(x, ), (%, 1)ERXR, BEBWG)rh iy F=(, 0, xix;), BIGRMTITETRL
THRHAREU ', U * #2(5) MIEFLRE.

U?'. {Ui1)=t3/3’ U21‘=0’ Uﬁl =X1X,t (2.3)
pl=pot pit+it/2+1%/6

/ <z>_t3/3 v(2>_ v2t3/6p

Uz, . (2.3)
vV =xixf —'%/6p, PP =prtpit -+ (et )t

BARUD -U® %0, HfiX—RWERBEHBRREZN,
$ F x #
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A Stability Study of Navier-Stokes Equations (1I)

Shi Wei-hui

(Shanghai University, Shanghai)

Abstract

In this paper, the necessary conditions of the existence of C? solutions in
some initial prcblems of Navier-Stokes equatious are given, and examples of ins-
tability of initial value (at t==0) problems are also given, The initial value
problem of Navier-Stokes equation is one of the most fundamental problem for
this equation and various authors studies this problem and contributed a number of
results, J, Leray, a French professor, proved the existence of Navier-Stokes equa-
tion under certair defined initial and boundary value conditions, In this paper,
with certain rigorously defined key coacepts, based upon the basic theory of I,
Hadamard partial deferential equations™’, gives a fundamental theory of insta-
bility of Navier-Stokes equations, Finally, many examples are given, proofs

referring to reference[4],

Key words Ehresmann space, basic equation, Cauchy problem



