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R s O0< x1< 00, — 1< x2< 1 X1
x1=0 Lo , R OR

R=<S(x,%2) - 1< x2< Lixi> zp,
L.= {(x1,%2) 1- 1< w2< Lixi= z},

z 20 x1=0

$O(x1, x2,t)  Stokes o (x50, 8)

Re'A*b— ad, = 0, Rx{0< 1< 1) . (1)
b(x1,%2,0) = 0, x1 20, - 1< x2< 1, (2)
b(xy, - 1, ¢)= (a1, t)= 0, x1 20, 0<¢ KT, (3)
bo(w1,— Lt)= bo(x1,¢)= 0, x1 20, 0<¢ KT, (4)
b0, %2, t) = f(x2, 1), - 1< x2< 1, 0<¢ KT, (5)
bi(0,x2 1) = g(x2,t), - 1< x2< 1, 0t KT (6)

s A Laplace , Re  Reynolds ( ), [ &

J(=Lo)=f(Li)=fof-11)=folt)= g(- 11t)= g(lt)=0. (7)

, a B 1 2 1
2
Wirtinger (8 (9), Knowles (10), w(x2)
2 (- 1,1) .
w(xs) € C'(-1L1) w(-1) = 0w(l)= 0
! 2 <z 2
W dx \]sz—l_lw,zdxz- (8)
w(x2) € Cz(— L1) w(-1) = 0w.2-1)= 0w(l)= 0,w.2(1) =0,
| wideo <G| wlndo, A= 2365 (9)
w(x2) € Co(- 1,1) B >0,
rl |
-71(w,22+ fo?) dx 2 <ﬁjlw?zzdxz, (10)
_ B
MB = BB (1)

r(B)

’ B ’
tanr = — mtanh[r B+B rz} , B 2>o0. (12)

(8)~ (10)

B
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(8) (9 [ 6] , (10) [ 2] 798
, (1)~ (6) ,
E(z, t):= L L b, ot b, apdAd T+ cReI; IR b o b andAdT] (13)
o ) ,dA = daodx. ,

(3
.[o I b b, BdddN= - a% (¢,a¢,a— b 11)dxad -

Ref j ¢ b, indy2d N— d, ab adA | n- o, (14)

2
13
.[0 J.R b b ndAddN = - %i _'.](¢?n_ ZRefllb,ntl{u)dedn—

0z
ljj b 12 b audradl - #I b o b oA | (15)
Redo Ji "1 - 2Redr " =
13
] v wdvaane oke] [ 0wt mdeadn, (16)
0 LZ 0 LZ
(13)~ (16),
oF , kj E(§1)d8 <& I+ I+ I3+ Ia+ s (17)
k .
]1 = L J‘L (‘b’(]B(b’ quxzdrl+ ORe.rO J; ‘»l’, aﬂ‘b, aﬂdx2dr], (18)
L
I, = kJ-O J‘L(‘b,alb,a— ‘b(b,ll)dedrla (19)
Iz = ko%"; J‘L(Ll{zrl— 2Re_14’,r1‘1’,11)dx2dr|, (20)
3
- kReJ.O L b b 1ndA dn, (21)
13
—= 0] [ 010 0 andan (2)
(17) 2 . In(n= 2345).
I, (8) (10), &,

13 13
I <;{%_[ f b2pdad N+ _[ f (Ph+ €0 dadN+ f _[ Lbndxzdf}

{ _fj ¢ pduod N+ Mel)j j o od N+ —j J ¢2de2dr} (23)

(8) , €, I3

\kozRe J‘T‘z_f I ey 2d N+




2 2 2 +
27 2A% 20A%,
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& 2 4 2
k0{4j.0 J‘Lz ¢dxad N+ Ethz-ro J‘Lz & rrzdxzd'ﬂ ) (24)
I,I, I3
- L+ I+ s & {1— 4%1— _Ez]j j o211 daad M-
[2— }I j b2pdxd M- [1— Nel)]-[ j W odaod -
2 4
Re| 1- ﬂ—éc— JTzez—kRe OJ. bZndwod M- ORej J. b3 ndxod N (25)
k, 0 €, 6, - I+ L+ I; <0, (25)
k_ kO
I- 36~ 4© 20, (26)
2- ‘J‘T—lﬁ >0, (27)
1- W >0, ()
2k 4k
I- 2= TZep 20 (29)
14, (9)  Cauchy Schwarz ,
81,
L t ’ 2 t ’ 172
14 <X2 J.o LZ dndA dTRe Io J.Rz $7indAdN <
k| O II 2 Re .rJ. 2
\2 2.'.0 r $2dA dN+ 205 Rel, " dTindA AT . (30)
, Is, Cau chy-Schwarz
83,
t 5 172
<2k J.O .[R (b,la 4), 1adAdn-OJ:) .[R (b,aTl ‘b,afldAdrl <
2 3
k[ﬁzjo L 2 dA dN+ R%ZOReJ‘ J $2ndAdn +
&JZ L FrdAds s ORe_r J Ll)zndAdTﬂ (31)
Is Is
! 2 6 [ 2
la+ Is <k|:52J‘ J $7dA dN+ —ZJ I d7pdA dN+
2 Re _9
2/\2." J V2pdAd T+ {20/\2& Rﬁz] GReJ I ?ndA dnL+
]@ Re_[ J-RZ tb,zndAdrl} SEME(z, 1), (32)
8 & _Re =~ o0 0
M = max{ Reﬁz’ReSJ . (33)
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(35), E(0, t) , [1]

(26)~ (29) — L+ L+ I5<0, - ©Ii+ I+ I3 (32), (17)
0E * <
3.+ k| E(& )8 SKME(z,1). (34)
(34), [7]103 [13]13, . (34)
E(z,t) SE(0,t)e °, z 20, (35)
JE2M* + 4k — kM
ve 5 . (%)
3
(36) Y Reynolds
, Yk , OY/0k> 0;y M , O0YOM< 0. ,
, 0,6 & k . 0,8, 6 G M .
v . k , (26)  (29)
<— 1
FSVe) + ®/a (37)
< 1 .
FS Ry a/(ReRe) (38)
(27) (28) kK SW/2k S N6, 0, €& 6, Y,
M (Y ) :
&_ 8 R 0 _ 0 _
©= 5= TA% 30025, T Rets = Reby - (%)
Re o
M= &= ,\‘4A40+ Re’ (40)
0,€,6 &, 6 G-
&= x/Re, 0= yRe, (41)
(37)  (39),
1 a2 4
L TRt R (2)
y, k M . (40) (41) , y=
V(2A°) =0.089 , M= J2y =0.421. (42) ,x =~ 8.746, & ~ 4. 655,
(1) (12) M 4. 655) 4. 029, (37) (38 k
4.016.  (36) ¥
v ~ 1.328. (43)
Reynolds [ 1] 0.91
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Improved Spatial Decay Bounds in the Plane Stokes Flow

J. C. Song

(Department of Applied Mathem atics, Hanyan g University , Ansan ,
Gyeonggido 426-791, Korea )

Abstract: Spatial decay bounds and a decay rate for the time- dependent Stokes flow of a viscous fluid
was investigated in a semi-infinite channel. It is shown how to obtain anear optimal decay rate that is
independent of the Reynolds number. It is also shown that a modification of the analysis given by Lin-
Song and a somewhat better choice of arbitrary constants yield the decay rate 1. 328 which dearly im-
proves upon that 0. 91 obtained by Lin.
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