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‘IBAN VAN TRAN

Trong bai ndy chfing 16i xét tidp hai toan dat ra & 1. 2 \f‘é on dinh cia mit
cach glu-a hai chit long nhaet cung chuyen dong song song & trong kénh phanﬁ
vei (2] & day chiing i4i €6 z¢t déy dndh hwdng eha lue cing hé ngeal mit \a c.l_
ng lve d6 luén ludn &ong vai tré git cho chuyén dong 6n dmh

§1. PAT BAI TOAN

Trong [2] khi thu nhan bai todn bien & cac bac 0{e), 0{e2) vi 0(e3) ching toi 4.
ua sé hang chtra lye cing b8 mit & mot trong céc didn kign bién trén L& mit
vehch vi né cd dang : W ls*Eage: +
Foree 4+ o) tie 1z vind ¢6 bae oeh

vé mit hinh thée. Trong thwe t& dai ¥ :%\i
18 WL ¢6 thE »it 1ém n&u hé sé lye y R e

b& mit ¢ khong nhd, nhit 14 & edc W ey ’
tri Re khéng ]an idm, boi vi ta o ’ P ’

= h,P0oR5%22. Khi 46 edW-1 ¢y (h2 '
bac 0(e*), 0(e?) hosic thim chi 0(¢)
thuée vao s6 Romén va bién do

ddu chia nhifu phi tuyén. O day -?m”. o
0g ta s& x&t che bai toan lwong tu r/‘*\j)%
“trong (2] 6 kE d&n cac nhan xét _
1- / :

bé tiéu cho viée theo d61 ching
‘hic lai mot cach ngin gon cach dait
toan. Gid s& c¢6 hai chdt 18ng nhot Hinh 1
dd day, ti trong va @0 nhét nhur chi
t & hinh 1. Dwai tde dung cie chénh &p trong.kénh chiung chuydn dong 50ng song
miit cat téz do et dang: ~

U1=A1y +Biv+1\@-10§y§d, d = hy'hy

Uz = Agy® + Bay + 1 vird — 1 <Ly <0 ; (1.1
ng d6 Ay = o)A1, Ry = ®wBq, & = = P @Lv (hy va U (@0 14 cdc dai luomg dic t]und) Khi
ta co the bidu didn ham domg cha chuyén dong bi kich ddng li tl»(‘{, 2 1) & dang:

Uiy + ?Ux, v, t) cho chit 1éng trén
W, yap= Y ¥ s 12

Uzy + ©'(x, y, t) cho chat 1éng du6i
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Bai todn bién §& nghién ctu sy hién thidn cta kich dong phi tuyén dit vao
hdy (1.1} bao gbm phuobng trink (1.4) va céc didu kign bién (1.5} — (1.9) va
cho trong [2]. P& gidi bai toan 4y 1a dorg phuong phap nhidu i 1¢ bing cach
40 cAc bién méi: . -
E=-cex —Cot); T =€ {1.3)

d6 € dwge coi 13 bign do ban d3u cta nhidu, Co 13 bing s6 s& duge xac dinb
thét tie cac thong sé hinh hec va vit 1y efla bai todn. Tiép theo 1a phan tich
dong vA b& mi! phin céch & dang:

q)k(x; ¥ £ = e?i (En Y, T+ 52@2(51 ¥ 7 +€3 ?l:; (E, Yi )t k=1,2

Axs 1) = eByE, T + e2E,(E, ) + SE5(E, v + . . {1.4)

ét lai bai todn bién trén vé&i cac bidn méi (1.3). Sau d6 trong phwong trinh va
i8u kign bién ta whom cdc s& hang cing béc theo & ta 88 phan dugc eac bai toan
twong tng & cae bie 0(g), 0(e2), 0(e%)...

Bay gi¢ ndu ta gid thiét wtet ~ o) (tre 1a & ché do chdy véi s6 Ropon rat
thi ta s& thiy riing bai toin & bic 0(¢) st khong co lai gidi. Didu niy cé nghia
i Re rdt bé sw phat (riBo cGa nhifu phi tuyén khéng phtt hep véi mé hinh nhidu
thoi gian, Ta xél tiép trudmg hop W le ~ 0(e?), Khi dé bai todn bic nhit co

= 34<p1 84?2
il (15)
dy 33‘4’
do} _ 991 L e’ :
5 oy =0 T =0 (1.6)
r=10 ta ¢b6: .
' a9 ap? g} 2
EiB1 + — = EiB2 + —CP—!, o9 _ 9%y
dy ay 13 %
2501 242 3 3
macp1=3<P1.m3cp§:Bcp3 (
- ay? ay? 7 ayd 3y’ 1.7)
PiBu kién dong hec c6 dang ¢
do1 ‘
SE (Cs — DE ¢ | ()
. Bii to4n bic hai nhu sau
atok ' 83k bk
— 2 — s 1 :
aydr = Rexk [(Uk - CO) BEgy2 T U; _ﬁ—] H x1 = 'f{ms g =1 (1-9)
dpt.  dgl 27 B L
—F = =T =0, o = - =9 (1.10)
at ay ly = * B dy jy = —1 )
y = ) .
. Bchi . 3:9}12 . .
E By 1 Bl + Evgrgs & 5= = (4 — Ay By — By @1~ o0)s
-3?1 :aZ(PK ’ 2 32@1 33@1 ;
2 T (ol 2 1) e v o) 2
ag + El agay (CPD "-—y t?n)’ w 3}72 + ays ‘ (Cl) 19 an " Cpn)’
‘ ' 201 14 - 3
[(1~C)ﬁ%-—B _f?l]__aﬂ_fﬂ _
! ° BEiy T TR e 9y T

=Y —»>10 1 Bi -2 By ok - qaf) = .F'rEl-E - EZW‘iElg_g%. (1.11)




picu kién dong hoc bay gie cé dang:

o) o1 9% |
— » o]
Eir + (1'— Cc)_Ez; + BiEaFz + Egs 7y ( % th 9Edy (112
"Bii toAn & bic 0(¢?) bay gid bao gém: . 7
- 3 3.k Tk 3k
s Yl (U, = Co) e + a?1~+ %% : o _
oyt NeM R TR T Ty T oy | ady?
dpk ok 9Ok otk '
PN HAS WA . (1413
““x T & Ay’ 952072
2 2 "‘
995 _ 9% —o, 295 ﬂl -0, C(1.14)
] ay |y=d a4 dy |y=-1 '
y=10
1 921 920t B2 351 2
 + 28,B1Ez + —2 4 Bt 4 By o=t TP = (B—Bg, Ay—>Az $F0)
ay dy? dy 2 9y3
3 i 52 1 32<P1 Ez 33 1
._CP_3_J-I_- El——ipi-l-Ez 14 _Er 91 -_—(cpl‘l - ?E)’
ok akdy atay 2 9Ly
atpl a3pl Bpl ol y 9
9(2A1E3 + P3 T g Py + EZ—?!- - _jji) ={w —1, Ay— Az ?11 -o_CP:l),
ay* ay? dy3 ae2 |- _
920! 5301 a2l g0t aop! apl © g%¢l
- C,) f—‘-—+E1—~ﬂ)+—i1—B1—-CP—I—2A1E1 LS4 S Lo+
oy atay? atdy ¥ 3t 13 ay?
9pl 8%l [ 539} FEL P %91 .\
.._1.___Lh~—'_.l_.+_&+E1_._?;_«"-_ — 20 B1E15§+—"‘ZL = -
8y  3Edy R\ 0&%y ay’ ay* | - 9t%ay
(w > 1, A1 — A;, B, ~> B1, o — @) — FrEg: — W-lelHpeps (1.15) 5
bidu kién dong hec cb6 dang: '
' , ot - ol
Ezr + (1 — co)Est + ByE1Ege + BiEgzE2 + A;ESE1s + Eza—-f -+ -E'%ﬁu;” +
' o by y
52 Y 921 2 mt 2 83,51
FEett = — (%3 p 90, p 071 Fi 0 (1.16)
_ ay? 13 Eay = ayaE 2 9Edy?
§2. PHUONG PHAP GIAI
Cing nhu trong [2] bai toan bic nhédt c6 dang 161 gidi sau: i
91 = PmE(L ) F = QB 7) (2 1) il
3 3 _
g @6 Poly) = Z aon ¥ Qoly) = E bouyY™ v6i chc hé s6 aomy ben xhe dinh duy
n=0 n=0

U@ che didu kién bign.
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L¢&i gial cita bai toan bac hai cé thE viet nhw sau’

p3 = P(¥)Ez + PaAY)ET + Paly)E e + Soly)Eiece,

97 = Qu(y)E2 + P3(y)E] + Qsly)Est + Tofy)Bates, R X))
3 ) 3
P]_ = Pp) Qi = Qos P2 = Z azny Qg - Z bony N
‘. n=g n=0
‘ 3 ‘ 3 ' .
Pg == Z(E}}n}’u -+ many‘““) Q3 = Z (b3n -+ any‘““)a
n=0 - n=({
3 . 3
S0 = E Sanyns ‘Ta = E 1Dny“
n=f n=0

g d6 céc hg sé cia cac da thoe trén dwec xdc dinh duy nhidt tir cie ditu Lién
li 10} va {(1.11). P: wong trinh tién hous eha Ei nhin duec ti (1-12) bing cach
?1, $; vao no:

). Etr + bEiE; t aznBug + 500E1§EE& =0 (2.3) -

g 46 b = By + 2az0 + 2ap4

Sau khi tim dwgc @1, CDZ, 691 va CPz ta co thé Him dwege 1&6i gidi cha bai toan
ba & dang: ‘

9§ = Pa(y)Ez + Ps(y)E1Ez + PG(Y)E3 P7(v)E2: + rs(y)F1E1§ +
Ps(y)E et + Si{y)E1F;ees + Sz(y)Ergese -+ Sa(y)Ezzes (2.4)

rihire cha q‘)S(i, ¥y t) iwong ly nhw cp‘», chi thay Pa thanh Qs (n =4 -—9) vi Sm thahh
m=1—23). (O d4y ta co Ps = Py Q4 = Qo» P7=Ps Q1= Qs S3=38,, Ts =T,

3 3
Py = E alny® QI = E bay™ (I = 5 — 6),
'n=0 n=0
3 3
= E (a8ay" + @8xy"), Q8 = Z (b8ay™ + Bsay™),
n=0 o . . n=0 ’
3 7 3 7
Ps = Z agay" -+ Z wony 3T, Qs = Z boay® + Z Boayttn
n=0 - n=40 n=>0 . n==0 '
3 3 3
51 = E Stay® Ty = Z Tiny® Sz = E (Szny® + u2ny**™)
n=0 n=0 n=
‘ 3
To= ) (any® + vaoy*?)
| n==0

( T)al cd che hé s8 eda cac da thoe (rén dia du'crc s4c dinh duy nhét te (I 143)
1.15 .




Pé nhin dwoc phuwong lrinh tidn hoa cho Ez ta thay ?5, 9%, 93 vio (1-16).:
Eyt + a30Esze + spoFqzeee -+ cEiEge + cFpeHa + eEiElg + fE-fg +-
“+ fE;F e + gEjePagee + gE Eqgaez + 290E1tzs + sp0Bigeen = 0 (2:5)

gd6 ¢ = DBr1+ao +ay+ az e = Ak Bags + 3azt ¥ 3agg, T = ag; + aso.
241 + 510 .

§3. PHAN TiCH PHUONG TRINH TIEN HOA

Ta xét ky phwong trinh (2 3) va (2.5). Phwong trinh (2.3) khic pbuwong trinh

) trong [2] & chd né co thém s8 hang se Fiittt do co tinh d8n lwe cing bé mit
da noi & phin diu- Nhw dd biét, phuong trivh (2.3) khdug co s6 havg trén s& 1
yng {rinh Eurger va nghidm cida noé 18t din khi v-— e ndu azg < ¢ cén 1éu
>0 thi rghiém d¢ sé khong gi1¢i nodi Ahi v — oo, Bay gi¢ ching ta s& chi ra ring

cing L& mat ¢o tac dung lam 8l nhitng chin dong c6 huwée séng nhd hon mot

ri ndo d6 cd khi asg > 0. Mudue vay ta Xét nhing kich dong h& mit ndm trong
chc ham s& toiin hoan theo & co chn ky 2L- Khi d6 nhén hai vé cta (2.3) voi E;
ich phan k&t qui theo & tir 0 dén 2L ta co !

2L 2L 2L
a1 24F — Qg 2 .
-———j —E#E = a30 j Ejed — Sgp jslggdﬁ _ (3.1
a 2 ’ ’

. o 0 ‘ 0 ‘

Vi ta ludn co spg = e2W1a(d + w)/(d? + 4d30 + 6d%w + ddw + w?) >0

tir (3.1) mot lin niva fa thdy kich dong phi tuyén sg 1dt néu azp < 0. BAy gid gid
50 > 0. Ta ¢6 E1{£, T} 14 ham tuin hoan theo £ nén E;e va E1zz cing 14 cie hamn
hoan theo § v&i chu ky 2L, ngoai va chimg con cé thém tinh ch#t :

2L 2L

j. E;zdé = j.ElngdE = (

el o]

0 @6 d& dang thdy ring*

oL, 2L
2
B d B2 dE%> S = o (x 1a hé s6 séng)
0 O :
Khi do tu (31) ta suy ra ‘
2L - 2L
P , 2 2 2 |
=} B2 >0 pfn— 2 = o< E2dE < 0
87 1 L2 a3 o T 1
O 9]

alla? > 1, trong d6 2% = azelsoer Pidu niy co nghia 14 néu buwée séng 2L cla
2 phé hon 2L, = 2nfx, thi nhidu s& t& din, iGe la domg chiy ov dink phi tuyén
néu bude song cfia nhidn 1én how 2Lk thi déng chdy mat 6m dinh. Bo chinh la
réd cha luec cing bE mit trong viée git du dinh cho dong chiy.

Bay .. ta %8t phuong trinh (2.5). Ta ciing gid thiét Ez 14 ham {udn hodn theo
che ky 2. Nhaw hai vé& cia {2.5) voi Ep va tich phin theo E.t;'én m¢! chu ky,
mot s6 phép bidn ddi ta co: ' :
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- 2L a1 5L
3 L oprar= 14 — SeoBl, ) df + | (B + gBiEpe +
a1 9 a3 b & ot e € 1 grg g tEE
0 a :
- / , R ‘
+ agoEjze ¥ SzoEittss) Egedd o (3 2)

a xét cdce kich domg phi tuy&n e6 budéc séng 2L, <T 2Ly thl tich phan thtr nhat
(3.2) s2 12 mot dai lugng Am. Mit khic néu buée séng cita Ef cing nhd hon
hi tr (2.3) ta d& dang chéng minh dwoc ring cing voi [Ey | — 0 ta con cé
E f— 0 khi © — oo, trong dé Eing 12 dao ham bic N cua E1 theo £. Khi do ta
& thd4y rfing tich phan tht hai trong (3 2) cling s& — 0 khi T — o, va nhu viy
| E5 | > 0 khi = + o tére 12 dong chdy dn dinh phi tuyén.

Truéng hep Wle* — 0(e?) tirc 13 khi Re kha 16n ta ¢6 thd thiy ring bai phuo‘ng
titn héa cho Ep va Ez lic nay gidng nhku trong [2] chi khéac 12 trong phuong
cho E; con c6 thém sd hang s, Ezfziz va do d6 che két ludn chinbh trong (2 (2] hoan
thich hop cho truong h@'p nay. ; -

§. KET LUAN

Eé&t qué nhin duec cho ta thiy luc cling bé milt gitta 2 16p chit 1dng kboéng hea
:6 tac dung dap tit nhitng kich dong phi tuyén ¢6 budc séng dd nhé. Trisé
buéc song té&i han dé gidm nhanb 1&i khong khi s6 chou ctla dong chiy ting. Do
& nhitng gia tri Ronon tuong déi lén vai tré giir dn dinh cda luc ci’mg bé mit
khéng ding k8. . : - S

chi - : Nhan ngiy 9-5-1988
- Ca hys Vtgn KAOvN .
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SUMMARY
NONLINEAR STABILITY OF CO — CURRENT FLOW OF TWO
VISCOUS FLUIDS IN A CHANNEL

Nonlinear instabilily of the interface betwenn two viscous fluids moving .in a
nne! is considered, Tt is shown thal the interface is stable with respect to the
te disturbaices, the wave length of which is less than 2L,, where Li is determined
the geometrical and physical paramelers of the problem. This result is due to the
:ct of the surface tepsion. :




