NRSFENNE, E158F 8 (19944 8 ) FRABRFERIERRLE
Applied Mathematics and Mechanics B K WHEKM™HK

3k Zhie RE T AR 2 1 I ie th i X2 0E(E
RILAERBNERSRE

5 &£ %

(REBAZENER, 199343 524 HEH)

m =

RigkshE ERERELNR, ERREEFREBLNARAEZ —, I © FEER
SHFRERENER, REPE -EWARER, KB4 HBRX—FHFHE.

X RHEFEE LandauFRW "TREH

—. 5l

ERFR et R D, X2RHE: —RRAERDEEFBEMGELAR, PHE
R g M E #PriE Landau 5 B A%, S TR MBS, Landau ZHAT
REAUIIBEHRE TR, X—ERE—BW, HE, STRFIRZIEFENER, BTFRERK
RARNE, MBEPEEREATRAE WERSFBRHEEERD cANELXH &R
3¢, FfELandauZFLEEFHE. FrUAERIEEEERRIHENBEPERE H b v
B, BEWREERRIERBLE A EELMEREDHEF LSH I,

HTRRX—EE, BARFS¥ERBT FRAW G, EBEER—cswE&Z, W.C,
ReynoldsfiM . C Potler#19674g g it —4 55", ERGHEEERE iy, N.Itoh
(1974, 1977) HENI—IHEDY, HALRFHTEHER—-1HES BR8AER
4. A Davey (1978) Mip#irdiie™, EX BFRERX—[@ZE. H. Zhou (A1)
(1982) |/HET “ARitE" g™, BERYcHKE, ZhEeek %, T. Herbert
(1983) 43 FEEPoisaullei B2 T —ANH S, BHTFHFEASHNBR, Repikr 2F
HARETWHE, TALRFERTEERE FREENARNRE.

AXBEFEERX—FAE, SHRMELandauZE T, KXHEFAE R TFE
Poiseullef fiF AR ER, MHMERTEEHHERIERERSFRHELIRLE,

Tilp

¢ BEEN.
BF BERETEBITRNTE
199242 §17 B —k kD],

709



710 F £ &

=K B

k& FEPoiseullei RAEFTHBETHWARBERS, & 5 HEARE, x yA5IL
AR HRAERER, XERMANRZERIWBR, ¥ TFZEBERT & 17 KLU0
®.

VR EEHU=(8, v), BATESRG KN Navier-StokesH 12745 Bk 35

BEB M B R R
o .08  do 1 0p 1 .. =
ot P Py =T, e tRVETHVE (2.12)
b Lg% __ 1 0F 1.,
ar tT85, = o oy +RV0—ﬁ-V§ (2.1b)
on o
ox oy 0 (2.2)

Hv, pARFES, RYZEK. HE (2.12) HyRS, FE (2.1b) HxRT, HFRAH
BEHD, HRAAESEELRE(2.2), ARIAMTLE

go=5 (i1, 1) (2.3)
1, 0 8 \ 2., @
R £=(RV'~ G ~Vox )V 5

7 (@) =[5 @evon) =5 (@ovan]
v=(3/dx, 3/3y), R (2.3) ERELEFE(2.2), MEBFLHMAR&HE, BB KRTXR
fR IR B Y B AR R AL

R HEREERTBENSTER

£0=0 (2.4)
BRATHRENE

fi=u(y)e’®@**+c c.
Erh, c.c FREHH, oRRER, o=ab oFRPFE, KREE, RAFE (2.9 77
=

1 . . 2 .
{[F(D’—az) +io—ial ](Dz—a )+zaﬁ”}v(y) =0 (2.5)

e, D=d/dy,
WA EER, (2.5) RFASHM THER:
Li(v(y)) =—iwLiv(y)
o LD=H?(Dz—a2)—iaa ](D=—a2) +ian”
L1=Dz—az
e, RE, RIPHBEME—io, #v(y)FIESME, ZMBERERERIEENE.
hESEETE, X—RETED THEE, RMEENRERN
TU=A@)u (y)e'*+c. c,

HpAOREHEME, RATE (2.4 TR,



MRS REBERCIERINEFRSE 43!

L4(), v()])=-3 LIA®-0.0)]

HETR  LinWl= g S Lin®) (2.6)
NG M Ry BR00)FERR, WA
L dA®) _

CA(1) dt
XERBBTAQ) HERERESTE,
_dfh(f), — —iwA(t) (2.7)

B —iofBHE (2.4) WEEE, 8 Q.1 WRRERFEED = A0 | BENEE
R R R, BT E—D/NE KR,
WELEERMEREE, BEERASH/NEWEERLYTER HFES RN,
T LI AT RURE B338) B E = /N B3R5 B I R — AR TT 3 5 F AR R
=A@ uy (y) '+ A(t) - A) s () + A1) AR) Uz () 2°
AW AG) A gy (y) e+ A1) A() A Uy (1) e+ c.

A B Fesr gy T T IR B R K
LAAUMM+AMAUﬁﬂ5mO=—% Li(A) o+ A@) AR A vy)
+A) AR (A f (2.8)

H, f=F(uy, ) +F (U wy)+F (U, W) +F (1 Uy)
F(w, u) T HIBH =wexpliax],Ur=urexplic:x]{X\F (U:,U:) 5B E, FEIFHD

TxRF: .
F (W, Ue) =F (w1, us)expli(aitaw)x] (2.9)

CEFRUN b ot
B IEAERTI A, @ NEES, —BLo f1 f+BLv, Wi—PAREAHEX
W, FE—BATESEARIGESHINT, BHNBRETTEINKEETEN Rol 5
BAREE, B
¥y f+BLiv>=0, B=—<v}, f>/<v}, Lyvy>
XEFE (2.8) RS NFRES, HEREARFHSE Nuall 2N R

Ll AW A®) AW 00 () 1=, (A1) - A T®) Loy

+A@#) AEVA® (f+BLv)) (2.10)
B S5 357K B R RS 5
Lo (A0 (9) =40 Li10,(5)1~B- 4() 40 Z® Lo (v) (2.11)

B (210 7RI 5,
Laon(8) =~y (g A® ~B-1() - A AW )Ly
o RAER AR, DU

’ﬁ‘(?‘ti{”“‘(’)—B-A(t) 'A(t)_A—(t‘))=_‘-w



712 F 82 &

Bp dA(t)/dt=—iwA(t) +B- A{) A(t) A(t) (2.12)
XRBREETIEXRERABHIA=ZNNENBERLFE, EEENE, BRENN T -io
ek 5 RRRIE N REEIN,

N EPoiseulle #T R ERE, AXMHTERIANERSHERRAELS AN
ZERNEHRE.

8 £ x B

[1] Reynolds, W.C. and M.C, Potter, Finite amplitude instability of parallel
shear flows, J.F .M., 27 (1967), 465—492,

[2] Itoh, N., Spatial growth of finite wave disturbances in parallel and nearly
parallel flows, Part I Theoretical analysis and the numerical results for plane
Poiseuille flow, Trans. Japan Soc. Aero., Space Sci. 17 (1974), 160—174,

[3] Itoh, N,, Nonlinear stability of parallel flows with subcritical Reynolds
number, Part 1, An asymptotic theory vaild for small amplitude disturbances,
J.F .M., 82 (1977), 455—467,

[4] Davey, A., On Itoh's finite amplitude stability theory for pipe flow, J. F,
M., 86 (1978), 695—703.

[5] Zhou, H.(JfE), On the nonlinear thcory of stability of plane Poiseuille flow
in subcritical range, Proc, Soc, Roy. Lond. A,, 318 (1982), 407—418,

[ 6] Herbert, T., On perturbation methods in nonlinear stability theory, J.F. M,
126 (1983), 167—186,

The Re-Examination of Determining the Coefficient of the
Amplitude Evolution Equation in the Nonlinear Theory
of the Hydrodynamic Stability

Luo Ji-sheng

(Department of Mechanics, Tianjin University, Tianjfin)

Abstract

One of the key problems in the nonlinear theory of the hydrodynamic sta-
bility is to determine the law of the evolution of the disturbance velocity ampli-
tude, The methods, which have been obtained, can only be used for quasi-neutral
flow and have some artificial factors, In this paper, a method is proposed for

this problem,
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