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ExAMPLE OF ZERO ViscosITY LIMIT FOR Two DIMENSIONAL

NONSTATIONARY NAVIER-STOKES FLOWS WITH BOUNDARY

dtEEEHAY MMt ( Shin’ya MATSUI )

HRHEE Q C R? wit smooth boundary icxf L T,

(»”(¢,2),p"(t,2)) : Navier-Stokes flow with initial data ug in Q,

(u(t,2),p(t,2)) : Euler flow with initial data %p(z) in 2,

oL ANk, € LTBL., COEERBKILT 3.

THEOREM 0. u} — % asv — 0in L}(Q) 2{KET 5. COLEROMBIEMTH 3.

(a) ||u”(t) — E(t)HL:(d) — 0 as v — 0 uniformly in t € [0,T],
¢
(b) linhu‘/ / () - n x rot w”(r) dSdr = 0 uniformly in t € [0, T],
v= o Joa
T
(<) V/o || grad u"(r)”ig(ru) dr - 0asv — 0 (by T. Kato).

CCCa=n(z) 3. QOoARSBENEREL T, = {2 € Q;dist(2,00) <cev} Td 3.

COMBERNLSEIPEELLON, HNTH S, 22T Q={zcR%z| <1} &
L Navier-Stokes flow, Euler flow & L TIRDO L5514 TObDEEZX B,

P cos 6

wW(z) =T = ?(r) (—sina) ,

(1) #=) = _'/'1,,% di’w.L ;Onsta.nt,
W)= ( s ) )
7=~ /fl Qf_%f_l’ﬁ dp + constant.

T (r0) itz oBEERREL,p=9(r) &, 2&EE2HiTdbD LT 3.

@) #r) = [ oop) do,
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here @ € C((0, 1]) with T = ([ p3*(p) dp)V/? < 00. + 5 & MBREHI & 1

dive=0 in Q,
u-n=0 ondN,

rot7 =y in ,

cosf —

—2
(= V) =- (sino) ‘:—3 =-Vp in(,

_ L s _ 1 _
B < [ pdp- | @ (p) dp = -°|[@][Za(0,)-
0 0 3
Thb., Hic (1) TERS NI (u(t,2),p(t,2z)) &, Euler flow Th 3., Hic

uy —vAv’ + (v, V)’ + Vp©

SIno 4 4 14 Vv 4
= ( cosa) (¢} — vso"+rso,)+V(—p +p")

THBh 5 P(rt) EHER

¢t="(1/:_—’), for0<r<1,0<t< o0,
(3) Yrlp=0 =0, P|,=1 =0 for0 <t < oo,
Plizo = po(r) for0<r<1.

DfEEL

(4) | " (rt) = 9(r,11)

LBELCE (1) TERS O (v(t2),p"(t,2)) 2. Navier-Stokes flow TH 5. 77 L

po 1 .
ag(z) = 280 (‘S‘“") . 64(0) = (9,)(0) = 0,

r cosf

wp(r) = ——= (%)( ) with B = (/olp‘vf(P) dp)'/? < oo.

e, ot uy = w,, 4(r) = fo' pwy(p) dp LIZ BB, wugleg =0 RBFL b S BVI,
EELTRLY, 7
FER (3) OROBLERSWT I
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THEOREM 1 ([1]). ¢} € C***([0,1]) for 0 < a < 1. Then there exists an unique
solution ¥ € C*Y(Q) of (3), which satisfies %(0,t) = 0 and
B0+ [ 90,7+ 11,0 < Clonllzroan D
in Q = {(r,t) €[0,1] x [0,00) ; (r,¢) #(1,0)}.
Theorem 1 & ) RO FHFEEE 3.

THEOREM 2. For the solution ¥ in Theorem 1, we define u* and p” by (1) and (4).

Then (u*,p") is an unique solution such that

v € C*Y(D) and p’ € C*Y(D),
w, Au’, V(wotu’) € L®((0,); L*(Q)),
t|Ve’| < C(||wullza(o,1), T) for (z,t) € 8Q x [0,T],

here D ={0 < |2| < 1,0 <t < o0}.
DETcHBAZ S Flow 245 & Zero viscosity limit OHRKRTHEZ o5 5.

THEOREM 3 (M. —JIIB). ||jug —||z2(a) — 0, v3/4|| ot ugllzaa) 2 0 asv — 0 2 {RE
5. COLET>0: fixed o L TRAIKILT 5.

sup ||u”(t) —¥||zaa) =0 as v —0.
COFEHER, ROoOxx2AVF-_LRERicLhk&En 3.
LEMMA (JIB). ¢ % Theorem 1 OB E4 5. DL &REBD.

1,2 ; 4 1
[ BB o [ LR 8 kbt aary

o ™

ot 1
+-/o e*"/o r|(¢'T(T)),|2 drdr < CEf,
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CIT. CR. HHEEBEARREY. B lOoOFMmEd-> TREEFS.

| sw0-9rar<
1
[ 3k~ ar+ CEEn() + OB

ccTqit)y=3(1-eH¥) TH 5.
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