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Navier—-Stokes HIERDOANEEEICDIT

IR ZFEAT (Takayuki Kobayashi) K - BFER
- %H ER5L (Yoshihiro Shibata) BikA - ¥R
AHBEIIHE & OHFPIRE ([KbS 1, 2]) DRREPLITHIHERES. 3Rk O

DED Y ZHRN B IEEHEHERHEREOEE L W BIRD Navier-Stokes FEERIZK - T
Eniit-y g

(1.a) Ou—Au+(u-V)u+Vp=0, V-u=0 in (0,00) x Q,
(1.b) u=0 on (0,00) x 0%,
(1.c) u(0,z) =a in

(1.d) lzlliinoo u(t,z) = U, 't €[0,00).

BULEHOR, HEFEOWEREIIIC1 E UL FEERNHLILSELT, Q1RO
OFiES, N BZOERATHED OO TBMETH S EIKET S, == (71,22,73) 1T R?
2%7), 3R OBEOAE, 0=T(0,0,0), KEDTINT 7>y MIXZT ~UEM
¥EET Bl u=T(u,uz,u3). I TRODW B BB KIRA—ZAEIEICD
WTDAEZEET S, ue =012 0 NEEEGOHSE (Q=R*) {2 T. Kato [Ka] Itk D
P a © Ly JVADH5/NDID V- a =0 OEFEITRBOBBIABN—EEAEIR
SNz, TOHHEIZBIEL D Stokes FEFARICH T 5 Cauchy FIEEOMORIZEEL { b
RENDWSB L-L, FfiE bbb bDERL, FEREE% small perturbation & /7L
LTHIE (1) ZBLEWLIDBDTHB. ue =002 O BETHNVERESOESIT
H.Iwashita [I] iICEX DFIHE a © Ly J VLADRF3/ININD V-a =0 OBEICIRBOIR
RBH—BEFEIRINI. ZOHERPI DB D Stokes FERAFIZXTT B SR
EDMED L~L, FfizR L, FHEEEE% small perturbation &R LUTHE (1) 28
CEWHIBDTHS. TI Tl ue #0 DEFEIZ DT T. Kato [Ka] % TF H. Iwashita
(1] OMREIBRTE S Z LT OV THBNERE S, R. Finn [ChF, Fi 1-Fi 6] D&%
FIREICE 9 3 B Ao EEICHN T J. G. Heywood [He 1-He 3] 13 U = uno(t) A%
Ly(0,00) DITEIEBFHAIC L, OBFRTOBFROFHEER LI (XSLBPWEIIONT
(3 K. Masuda [Ma 1] 28R H X.) I TOHEKIE u, PEHENT bILORO R K
HRBEO—BHFEETRIHRICH S, BEHEOHAB Y EEORBIMETH -7z, B
Bl RGNS FRBEBRTNI ).

LF. AT THVLIESOHMELLS. D2 R OfiBETAEX, [ (D) %
D Lo@ED LM, ||-|lop 2FD/IVAETE. IBIKKROLSICE L.

5 1/q
Jully.p = (Z llujllZ,D) (129<0) |ullop = max ],

j=1
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~m ~m _m

 fEO”, ROEREEROS.
I-llg =1 Nlags 1 lgm =11 llgma, [ lg =11~ lgrss |- lgm = [+ llgm,r5-

S' 1% tempered distributions ®ZEM, Fiz C(D) % D IC&EhB a8 MMk %
b OEERBE R TTRE LB O 2K, S SITIROBRICERZERT 5.
Lyp(D) ={u € Ly(D) |u(z) =0 "z ¢ By}, By = {z € R | |z] < b};
;“,IOC(R:;) ={ueS |0% € Ly(By) a:|a] <m and Vb > 0};
ttoc(D) = {u | U € qm,,OC(R:;) such that v =U on D};
LQyIUC(D) = W:,loc(D);
WD) = {u € Wio(D) | |ullg,m,p < 00}
W';n(D) = the completion of Cy°(D) with respect to || - ||l¢,m,D;
(D) = {u € WD) | [ u(e)da = 0;
Jp

Wy (D) = {u € Wo(D) | 107 ullyp < 00}, 8= (8Zu,|a| = m).
3TN MBI OIS 5 M2 ROBICET
]Lq(D) = {ll = T(u17u27u3) | uj € Lq(D)7] = 172a3}'

72, CP(D), Lop(D), Wioo(D), Ly 1oe(D), WI(D), WI'(D) , Wr'(D) b FIREIC %
ahs. EHiZ
J,(D) = the completion in L,(D) of the set {u € C3°(D) |V -u=0 in D};
Gy(D) = {Vp|p € Wy(D)}:

E&L. o, D. Fujiwara and H. Morimoto [FwM], T. Miyakawa [Mi] IZ& 9
Banach ZEfi] Ly(D) i3> & D Helmholtz 7% .

L,(D)=J,(D)®Gy(D) @& I3EM

P % Lg(Q) 25 J,(Q) D_EAD continuous projection &3 5. Stokes fEfIFR A & Oseen

YERIF O(uc) IEEFEIBE Dy(A) = Dg(0(uw)) = J,(2) OW;(Q) NW2(Q) &9 5 BIER
A=-PA L O(uw)=A+Puy V) ICL>THEAERINBIEARETS. B([;X) %
I bEFEIhIc X EORFEGRIEHOEAR LTS, T. Miyakawa [Mi] IZ& D O(uc)
(3 J,(Q) EOMITEERE e 00) ERT AEHNHMOSN TS,
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FEH E—BMEELT ult,z) =uw+v(t,z) EELE vIEDLTOAFERIEDE
ObDELS.

(2.2) O v—AV+ (U V)V+(v-V)v+Vp=0, V-v=0 in(0,00) x Q, |
(2.b) V= —Ug on (0,00) x 012,
(2.c) v(0,z) = a— ue in Q.

BREMEBEBTIDIZ, RO Oseen HERIIHTHEFEHEEEZLS.
(3) “ AW+ (Uo - V)W H (W - V) W+ Vp=0, V-w=0 inf), w=—-u, ond.

SO wERNT u(t,z) = up +w(z) +v(t,z) EWDTEEXLEETE v IINTEHE
KFROBDELS.

(4a) v —AV+ (U V)V+ Lwlv+(v-V)v+Vp=0, in (0,00) x ,

(4.b) V-v=0 in (0,00) x Q,
(4.¢) v=0 on (0,00) x 0%,
(4.d) v(0,z) =b=a—-usx—w in Q.

BL, Liwlv =(w-V)v+(v-V)w. T. Kato [Ka] DT A TTIZH->T, HEX (4)
ZROBESHERE LUTHC Z EIZT 5.

(5)  v(t)=e 0)p - /Ote““““”“”(“@’ﬂ”<f&[wlv(s> + (v(s) - V)v(s))ds.

FITHALLDZDE e700) 23T 2RDVDWS L-L, FHETH 5.

Theorem 1. (1) Let1 < ¢ £r < oo and let « > 0 be any small number. Then,
there exists a constant 0y: 0 < 0y £ 1 depending on q but independent of k, uy, and r -
such that :

3/1 1
(6) lle*®@=)a|l. < Cprulucel ™t "|lall, "t>0, Ya € (), v=3 (E - ;> )

provided that 0 < |us| < 09, where Cy v is independent of u,.
(2) In addition, we assume that 1 < ¢ £ r < 3. Then,

(7) Ve~ 0t=)a||, < Cy rxluce ="t~ +/Dall, "t>0, a€dy (@)

provided that 0 < |ue| £ 0y. |
FEER (3) ORI EBOEIK U TIIROEBEI LY 5.
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Theorem 2. Let 3 < ¢ < oo and let § and B be any numbers such that 0 < § <
B < 1— 6. Then, there exists a constant 0;: 0 < 0; < 1 depending on ¢, § and 8 but
independent of Uy, such that if 0 < |us| < o1, then the problem (3) admits solutions

w € WE(Q) and p € W (Q) possessing the estimate:

(8) IWllg,2 + Wl +lipllgn < Jucol”.

Here, we put

©) Iwlls = sup(1 + 2])(1 + s(uee)(2)) IW(2)
+sup(1 4+ [/ (1 4 s(ue)(2)) /2 Vw(2)],

(10) $(Ueo)(7) = || — Voo - /U0 |-

FAHER (5) ZMLRBITRDOVDW B —BILEINIART V1 L OARERNBEDOF
MiCHEWTEEIFHZELT.

Theorem 3. Let 0 £ o < 1/3 and put d(z) = s(Ueo)(2)*|z|' ~*log |z|. Then,
v(e)

(1) Ll

Kato [Ka] D##iIZ# > T Theorems 1, 2 and 3 2N TIROHERE1E 3.

Theorem 4. Let q be a fixed number > 3. Then, there exists a constant € > 0 such
that if a € J3(R2), 0 < |us| £ € and ||a — uxlls £ €, then the problem (4) admits a
unique solution v(t,z) € B([0,00);J3(?)) possessing the following properties:

3
dz < C| Vo2 Vv e Wi(Q).

(12) 373102y (t,z) € B([0,0); J,(2)),
(13) t1/2Vv(t,z) € B([0, 00); L3(Q)),
(14) tl_ifgﬂr Iv(t,-) = blls + [V]g,301/3-1/q)/2,¢ + [VVls,1/2,¢ = 0.

Here, we put

(15) [”]q,p,t = Ssup 3p||v(3a‘)”q-
0<s<t

ZHLTHBSNI w(z) & v(t,z) ZHNVT u(t,z) = ue + w(z) + v(t,z) EEL &
ZhdrbEDAERX (1) OFKOBETH 5.

BREICE 4 OFEICBE 5 Navier-Stokes FBENICHEHT 2 ETOXEBITTEL, 7
REEZPLTOBIDI TR E 2B O LTES.
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