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%—L;+ u%—z+ w%—;‘:— E%{p%]+fv+ Kﬁgz—lﬁ+ Kl\\ﬁaajlf,
S—Z+ ug—;+ w g—z:—fu+ Kﬁgi—vz+ KMSZ—Z,
(D) aa—’f+ u%+w%—f:-a@z[a+ g;e+1<ﬂgi—“§+1<¥4%—“§, (1)
g—te+ ug—3+ w g—zez KESZ—%M K&g%,
0. P S .0 0. KWK
 Kit Ki
, . ; D (1)
1 DCJoV,Z),x0€ V,u D C'(k 2ko) X X0
. D u k(k < ko) X
, U xo . Ve €EV,u X s v D .
2 D CH(k 2 ko) , D .
Boussinesq Xz D CHE 22)
., D 'k 22) .
2
1 Ehresmam .
2 .
Poi1: Exiet(D) ~ Waiea(V, Z) .
[6]°
2.1
: ki= KM, k2= Ku, k3= Kil, ka= Kii* V= R’xR,
7 = RS, (x,2z,t) (u,v,w,0,p) (x1, %2, %3) (w1, w2, us, w4, us), D
Ehresmann J 2( V,Z) . Ehresmann ,D
fi: kiphi+ kpn+t B= 0,
far kiphi+ kpia+ B= 0,
Sf3: k1p?1+ k2p§2+ O = 0, (2)
Sfa: k3p?1+ k4p32+ &= 0,
fs: pi+ pi= 0
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D= (1/P)pi+ fur— pi— uipi— usp2,
D= - fui— p3- wpi- ups,

Qy=- (1/ ps)p§+ (g/ 0s) us— pg— ulp?— u3p%, (3)
D= - pi- wipi- uzpse
(2 . fili= 1~5)
fio JNV.Z) TR (i= 1~ 5),
D= Vifufafufafs) = OVif) €IV, 2).
viro = i = {(Blr® = ¢ crv.z) S
2.2
1 D L
’ ’ ’D/
D+ = U, e J(V.Z) (I=-1012 -
D= V., Do= JUV.Z), Di= V(fs), Da= V(. ei(fs).f5),
Ds= V(ei(fj). ei (fs).[i ei(fs).f3)
Dy = Vieii, i ,(fi), eiiiyi_,(fs)s s ei(fi), ei(fs) fi ei(fs).fs),
(= 1~ 4 i, i1 i2 ik2= 1,23 k 22)°
D’3
el(f1) + e2(f3) — kien(fs)— krex(fs) = aa%+ %%
B(Ds) = V(finf . elf5).f5) ZDa
fi = (ph+ wipli+ usph)— (ph+ wiph+ upss) — (1/0)(phi+ pi) + ®= 0,
O = fp%— p%p%— 2p%p%+ (g/es)pé— p%p%‘
D= Viei(fi). ei(f). ei (f3).fif- ei(fs).fs) S J(R.R),
D

Doi= V, Do= JYV.Z), Di= V(fs). Da= V(fi.f. ei(fs).fs).

D= V(e (i) e (f). ei(fs)Sif - ei(fs).S5).

De= Vieii i (fi)seiii (f)seiii (fs), -

ei (fi)sei(f). ei (fs).fi-f+ ei(fs).fs).

(] = 1~ 47 ia il; i23 ]

o= 1,23 k 22)e
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k. ok (D= Do, D (D)
. D)= (D)) =De Di=Dp ¢ : D1 '
2.3
TEC G (TI"(V,2)) (V= R Z= R),
p: G (TN (V.z)) T g V. Z),
p(D €JNY(V, 2)
p(T) = (x1,x2 x3 w1, - us,p{, ...,p‘g,p}Z, ...,pjix, ...});k-]) € J"*I(V’ Z)
2 E 22D (2 k- 1)
War (V. Z)= Wari(D) UTo 4 (D) = S244(D) US3 4 1(D) UTs (D),

@i ES (D) T SYei(D): B Exi (D) T S5 (D),

0 5, T, k_l(D) a _f‘ ,D Stzk_l(D) = f’
Wor(V,Z) S Gy (TI"Y(V, Z)) {U}(i=1,2,3) , D
, Ul, U, Us ° U, U, , U, Us
A  TEULT JYV.Z) p(Y 2

= (01,0, ﬁi(z),pji)\(Z))’
3= (0301, ﬁi(3)af)j,\(3)),

(Y= (y.u.ppy) €JYV.Z)  (i= 1~ 5j= 1231 M <k- 1)

Waif V. Z) p(D €D )N (Vz)
k=2 p(T €Do (p(T),p/) €D,

pi+ w3(2) - wpi= 0
B2 pi(i=1~5)

(ki+ ka@)pli= ®la(T),
(kit kao)pie= ®o(T),
(ki+ k205)pii= ®ho(T),
(ks+ kaad)ph= ®4 o(T), (4)
pli— apl= #o(T),
(- w+ u3(12)pik— W3- ui+ u3(12)p::k—

(1/P)(1+ ad)plr= Fla(T),
ePL(,Uk—Z a(A) )

(4 pi(i= 1~ 5

o D= o T = (hi+ koad) #hof T

: TE U, N SY41(D)

o U= BT = (ki+ kaod) ¥ o T (5)
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(B TEU,T J"Y(V,2) p(D 2

Bio= (1,0, 8, (1), pp(1)); Ma= (0.1, 8, 2i(2), pa(2),

p(T= (x,upy) €IV, Z)  (i= 1~ 5j=1~ 31 M <k- 1)

Wor( V. Z) p(D EDC IV Z) .
k=1 p(T) €Do  (p(T).p;) €D,
Sipi+ 52])%— t1(1)- w3(2)= 0O
E 22, , p¥(i= 1~ 5)

(h18i+ k2&)py = $ho(T), (k18+ k2&)py= ho(T),

(k18T+ ka&)pii= 1o(T), (k3Si+ ka&)ph= “1o(T),

Sipst+ Gpy= #o(T), (6)
Si(1- u1 & - u362)pék+ S(l- ur - u352)p§k—
(1 P)( 8+ &)p3= #(T),
e (T > ()
(6  pluli= 1~ 5)
1) 8+ & #0, (6)
G190 a( T+ &Ha( T = (kii+ ka83) 5o T),
2) S+ &= 0, (6)
5
2L ) (4 T)7 = 0,
i=1
1) TE U3 NSY.i(D),2) TE U; N S3 4 1(D)e
TE U3 N S2 4 1(D)
S+ 8 Z0, 819 -2o(T)+ &K h2o(T) = (k16 + k&) o T)o (7)
TE U3 N S5 1(D)
5 \
S+ B= 00 DD+ (4(T)= 0 (8)

2.4

1) (O, Vi) € lo(M, D)

Y/

i b TV Z) N(8) = (x( %), il £).pi(Y)

ad°V= 0, Yyo= 0, Yo €IV, Z), ImY, S Dy,
h: R* 7 R, L €C", h(0,0)= 0, o= (&, &) €
2) (9%, Y,) €1o(M, D)

5

og-' ay) - R37 og(g) = (x](g)) = (gb 2_27 g(gb €2)),

v de T R 08 = (5(8) = (h(% 8y, & &),

(J
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Yo N TV Z) (8= (5(8),w(E)) (= 1~3i=1~5),
g R* R, g €cC" 2(0,0,85= (£,&%) € n .
2, k22 8 (D)= f, S3,u(D)  S34 (D) (5) (7)
(8 .D 'k 22 ()
C'(k 22) . D ik >2) .

B

2, .
21 x= h(z, t)}CR

’
D,
{uzlz_uz,aullz_aul (i=1~95),
C(k 22)
{ pi+ us(2) - api= 0,
Ao T = B o T = (hi+ kaa3) $lo(T) = 0,
qj = h/ag(]_ 2.3), ¥h, .

23: t—g(xz)}CR

2
D,
u,l;zu, (i=1~5),

C(k 2

61p3+ Spi— ui(1)— us(2) = 0,
S+ & Z0,

5 0kof T+ &Ko = (ki 5T+ k283 9Kho(T) =

|
=)

Spi+ Spi— ui(l)— us(2) = 0,
6%+ 6%: O’

2L T (WD) = 0
§= 0g/05(j = 1,2), ¥o(T) .

Boussinesq .

. (Ky Kw)
(P= const) “ 7 .
ol o(T) (T

© k=2 ,¢%T
UNT) = ka(api(2) - py(2) - D, 4N T) = ka(api(2) - p3(2))- D,
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PUNT) = ko api(2) = p3(2)) = Dy (T = hy(api(2- p3(2)- @, ®o(T) =- pi(2),
V() = pi(3) + upl(2) = (a/PYpi(2)+ (VPIp3(2)+ p3(3) -

C(zpl(2)+ wpi(2)- duspi(2)+ u3p2(2)— g
k23 ,“P,(,Dkuz

1 1 1 ak_chl
AUk a(T) = kalagp (2 = pien(2)) - F T

o4l T) = .2 2 B o,
26 2(V) = ko(aopi=1(2) = pi-2(2)) PR

ak 2@3
o U= ko @i (2) = plen(2)) - FETs

k= 2

b a(T) = halaxpi1(2) = pien(2)) - aaT;‘ (T == pi-1(2),

‘P(kl)z("f) = 2@.2(}31!}3 :/wi+ ﬁ?f):kfki2+ﬁ}'f)?;~r142+ f)?ip?kzﬂzz)+ f)}A>1(3)+ u3pi;;71(2)+

i=1
P 3) = QP 1(2) + wpie1(2) + us(pia(2) = Gyp i (2)) +

1 )
P2 = apiei(2)) - G

k=12 9%

PUNT) = ka(8ip3(1) = pi( 1)) + ko 8p3(2) = p3(2)) - Dy,

PUNT) = ki(8p3(1) = pI(1)) + ko 8,3(2) = p3(2)) = Dy,

LT = ki(Sip3(1) = pI(1)) + ko 8p3(2) - p3(2)) - Py,

L) = a(8p3(1) = pI1) + ki 8p3(Y - pAY) - D,

O5N(T) = pi1+ P32,

V() = p3 D+ w(pi( V= Sp3( 1)+ us(pa(l) = Sip3(2))+ p3(2) +
wr(pa(1) = 8ip3(2)) + us(p3(2) - 8p3(2)) + (VP)(pI1) - 8p3(1))+
(VP)(p3(2) - 8p3(2)) - @

k23 90,

(3 o2,
AT = ki(Sipyr(1) = pis=2(1) )+ ka(8xp y1(2) = p23(2)) - FPEE

(3 2 o 2(132
PO A T) = ki(8ip3 (1) = pla2(1) )+ ka(Sap3-1(2) = pR-2(2)) - PR
3 3 3 3 ak_2®3

LA T) = ki(8ip3e1(1) = pis2(1) )+ ka(8ap 3-1(2) = p2-2(2)) - FRE
aA—2®

o T = ha(Sipy () = pla2(1) )+ ha(Bap3r(2) - phi2(2)) - axg.f,
Lz(T)— k_|(1)+ﬁk1(2)

T = Sha(plp b plp ke plpluer v B+ pl (U k pl2)e
i=1

wi(ply=2(1) = 8ipyii(1)) + us(pha2(1) = 8ipyica(2)) + wi(p3y-2(1) = 8ipii(2)) +

ws(p22(2) = Sapak1(2)) + (VP)(p+2(1) = Spi(1))+

k=2
(VP E-22) Bplr(2) - S
X3
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Stability of System of Two_Dimensional
Non Hydrostatic Revolving Fluids

SHEN Chun', WANG Yue peng', SHI Wei hui’
( 1.Shanghai Institute of Applied Mathem atics and Mechanics, Shanghai University,
Shan ghai 200072, P.R. China;
2. Department of Mathem atics, Shanghai University ,
Shanghai 200444, P.R . China)

Abstract: Applying the theory of stratification, it was proved that the system of the two_dimensiona
non hydrostatic revolving fluids is unstable in the two order continuous function class. The construec-
tion of solution space was given and the solution approach was offered. The sufficient and necessary
conditions of the existence of formal solutions were expressed for some typical initial and boundary

value problens and the calculating formulae to formal solutions were presented in detail.

Key words: Boussinesq equation; stability; initial or boundary value problem,; stratification



