Ncivv\e;‘ Tuan Nmm Math, $590  Topics iy PDE @
LD 4052245 Hormeworte # 2

.

Lot 4 é(fzﬂ [V’XW, R with divw, =0 in cense of Aisbrbutron .

Consichr %ﬁ{ 3= dimengipnel. Navier- Stokes ef%mm
U —4duw + Uv)utvp =0,
6&'\/ w = O) (/\IS’E)
M(’; O) = Mov) |
whoe w = u(xb) and p= pOut). Suppesc ot WS E ) has a naild olutine |
U m /K&x((),T) for somg. 0K T oo - )Z;”, each s 20, we want T -fﬂw( &

rumber R = K(&',T, “o)>0 Such that j {U&(%(H[L&(K< & VfG(O(T).
‘ (21 5R |

PR

We will do tle ‘}Za%ww\g Teps.

() Recalll B depinitin of v i p in the mild=solition appraccch.
Than ow that they are requbar wliton b (WSE ) in Rx(o,T)

) Echiblid the Bnergy io&d\'ty, This (deatily was stated  in sy (March %’?
bot was not proved m detail, |
() Chovse R basd oo (WSE) and te energy idutily

Tn Part () and (), Yhe gymbol A dondes postive numene Canslants for

which we do not specy he values . We will adot sk operdlioms  a

A"‘A:?AY) XA:A) Aliﬁ"‘”




() Fird, we recll te J@%mﬁm of e nald wltwn w and (ts
reg»w@m'ff?. Put \,f(:%lk): (4. V)u= (Z; U %,i >4£j<5 ' TZQM (NgE)/emeS

4 -autUp=4p
d'fVR = O‘) (I)
u(-, 0) = t,

PLL{' X {7}6[2( g Rl) \ oﬁ‘vv =0 in sehic (qf Jll’ﬁ’[éqﬁmﬁ . Lyff; [bgf,/z%;\f
bQ '(ZQ or’f&ofonwﬁ ff(i)ecbm M«}o /%LV( we Cam w/‘l(:%

7= 2 + @ -y
A midd elatine v R K(0T> (s Jef/uu( fo be & fwd?m “ /fzxﬁ’/}ﬂlﬁ

SVLL.(/& ﬂ{ﬂ‘f o
() we (0T, [k ¥ o<h <7,

. | i‘t‘ ;
() @) = T ruy + J ~Klt=s) D@ui)ds  ae () €RX(0])
)

whare TG ) = ) it eat borned

(rb)m' F(
0 e o, 5o €17, we e s ek 5) Tt

m

. ngv:u e L (G L))  ¥m L0, Yo<T,<T. @
6} foboley's im 5&({1[’? Heorems |, éCMOKSK (0, T)) This resdt «

, ) , v
i in Lemare - Rieusset, “Recout developrments i e

J(J&x’o Pm@
Navier- Stokes y)rb,wew\”, 2002, Proposciam 1S. 1. T’thm éy e fﬁeorf



of bedt e(:imfzms/ " Sdr;fies tte 61?0%152;74; '
u-su= Bp M ERK(T),
divu = O ¥ (. 6) E//ZKX(O(T)) (ﬂ)
(A(’] O) = Uy .

{gecm%, W 6[Lﬂ[m) We «%am U, € l.lﬂ [.g_ 'de, TZime §/ Katy € ﬁny
I~ cobuctins of #e Navier- Stokes equslion in KK T A3FE and tHhe
Continuadion metlod e , we Awe
CweC{oT] L) ~
- , Yo G<T. 3)
o € C(0oT 0, L)
Botls were Stated in class (March Jrﬁ), bt amfa apart o e former

WES pmej wwed{&) ‘

w(t), Tult) € Ly | ¥te(or). 4)
O e et dond | Q) pmghics
(A(C")/ Vu(é) & L:_ JVL'{TG(O;T)- (r)

By (4) cud (), 0= (- 4 s ELNL, for M tEOT)
Therepor, £ € LLNLINCT for ol LECOT),
Me”"’“" 4} Lecture oles Z’; Gutierre })(( Solutine To Possan's €fccxz"2§?/u)j

pzfﬂ?)/ r‘@xa?Q !




™ Seppese R'= R s 4 /&aﬂ? Hilder codbnnens punctinm ot
order 6(0/{]’ nd f€ [-1(/,2,4) /MM(/Q”). Muzx l%z Newlmian /OY{S’V\mf
win)= | 2=y P)dy
R’ 1

| blirgs t CORY) wed sitspies aw= ¢ o0 R"

Thes s a ﬁM.mJZw‘m of lemmas 41 and 42, 57%,? ~ Trudinger’
bork, peges 555 becl Vhat T findivntel olitne op Lopllacet
equstine i R o Gr)= ——:———— /L}/’/)%"’? e dbove ooren
for p=f e conclide theat zﬁﬂ functn, Fr R x(0,T)— IR,

Fuk) = | - f(w) 4

R* 4rrl%~3 |
chipis FE)e ¢ and 4FED)= () in R’ T pact, FE) ECT hecusse
f@) 6(70 We «l)wwz |

p=4F=v(dwF)- M
i(vefgeua {Zfee, ;
%&@ fﬁh‘ﬁ"f[ ((’,uf[f:) 6\“0[ (i B)/f = V(ﬂ{iv f) /)qz/ﬁm a w’dz%

f RX(01T>‘9 ﬁ |
peuE)=div F = — '; 2 f {j[y(ﬁf) 0‘?~ ()

o pl6) €C; and ple)= (- B)f The Syclens (L) implees



| [
Uy~ AU fVF': _Zf T@‘-P)f ‘:(,f V@CQG/K}X(QT))
dvu = O A £) éRgX[(OiT))
(A(‘,O):' ('(O .

’1/UQ Cmcjwtne, 'Cu (M,J:), ﬁivem %v (i) @w/ (é)} are « W&( 4(1/\0(,
rzgw&r colutire b Q\/f?)

—_— — — — — —

(é) /Ve%f W €§faM sfx f& {'«eofﬂ, u,@u»l“y /hér ﬂ[o'mgt ﬁAra ff@fﬁ

@) lpoly, <A lup uwlh yteloT), ()
(ic) if)u(xt—)ldx + J} va(m) :i/ o) YteoT),
L & -
)

T the rest of #, write-up I‘JZL, Ecarv\éu-g A denotes /ﬁosl‘ﬁw nuneric
demdg ;Fw wé(‘cf we co ot s"f{c%f% ?%, value s, We W(‘M %Joft
faoé\ dpea/df[mg ad ATA”; A) AL: A-)

By Pact (), POEL ML NCT for ery £ € () and

pGut) = -1 140
AT 977 /)3 —g] d-

53 Lenma 4.4 Glﬂ"’\”ﬁ Trudinger§ book, we can /od" te d%pﬁfenﬁc‘% |
ihﬁ”ﬂ& “}EL Ih'lt‘e j«rd / V\&Hvte,(,y/ ‘

pp— |



4 e /%—
pond { 7
dr R® I% 3[ f(; )dg
s/jmﬁ/ [pOut)| < M l? (j)

| 4ff ﬂw )L~?'?’
be%“’ f(&) = (;%MJ'ié)/({J'gg / m % /{[yc$)/\</q(0“/ﬂ/ }v“ ((7(t)/

By Holles's ine guality,
I ,4?(6){![3; < ”‘"”L; Toul- . 10)
Recell the fractonel wtorpeletne ineguality |
for L) ond Tpty= | £ty we Lave 1T 411G 0)

prozg © M&S The fqué)[ﬂ Can AC ( I’LD( in 1{«’; M Mi%utit
A prep of ‘7 7o )

‘?O QV\-{M[ Tz.eofg in EMC“é a&fcv\ S/QCES J ’{ﬂjé /'Zeofem £, i A/‘/’{yi*?

iS fne.ribw«&lig f{r\/ i,b“:—"—/ M:g- x =1 ) 62:2/, we é’;e/('

// ) [7 3';) %// < AlR©)s.

éﬁv&imﬂ««g %S lhec/owé(y V\Ht{ 0)7!41‘6 ﬁ-e/{'




@, @

| ;F(f)”z Al as <Alulp Ioulz  yte@T)
By (4) wnd (5), alt) €L ML and vu(§ el for M LECOT).
fence, 36) €L /
Wa first recell fome infegrablety propectes of wad p By
e @mw o 7 in Lart @), vp= C-P )f €le Hong plit) € Hl.
B& 4) and (), wlt) €H OHT for Ml £E€T). 9 @),
b € L0070, 15 ) for all 0<T,<T , W,
w, €17(T6,63,1% ) I 6] < (oT)
Mdﬁﬂafug W sicks of Tl equabine w84 +(WV)et Tp=0 by
oo oy o Whgrel ever x €R’, we get

Jv aeb\dk‘*(' J)W(L«h _'_Juvdw — JPV"‘“‘()" =0 %’%@7

; : s =0
IR R iR :(qub% o K
Hlen, —JJJ\ af ) dn J Vae e dn= 0  weclom). (44)

Nite at w € CAo, T L) for OSTHST by (3). Tutegratny bt

Sides of (11) over [0/t] ) we f,,ce/f



i

iJ u(u(r) h_/{ [u(, 0)14% +JJ \M(%,S), ‘{"‘/1’0

Izlm_.(%m) J [w(xt)/ 4%+ Ji /W(%,Q/ deds = i/“o(’@’z‘("’*
/R IR

_— — . — i e — A — _ _ o _ B

(C) Fof eaih Z>O we M&? c&m;e, Q V\‘AMZ)\W /2 K(’q /‘io)>0 ol

that f luat)'d < ¢ KtE(oT).
PR Py

Deppe  ragp 7 RIR,
o 1 Y 5-—

{ / ’7(%)\_
- — 4 f bl 21,

1 el . |
’ ~6 )+ 34x] =24 +§ (jéiélx(siﬁ

Taw 7 €CUP) and 0SY0I L. For exch R> 0, we dhgre a musp
W)K(%’); 11(%\- ) Vx €K

- ' R
o ip I <72

rf ol y R
/\/{a\'@ﬁﬂwu? ébﬁp{ S-fveu chac @«fwd?‘m U —duw f(wv)q t+Vp= O éa, 7R“

and ffu/m«? _((Za ide(a/r& ovev //25 e gﬁf



R’

= [uy oy de = 4 u[(;w gy
2} J‘* 4,095 7o d J o 54 ) I ‘ék">® 4 ) (u:7g) de

,_1__\21/ JZ w| (“Clc'M fq(r]/,“),;/%

25

= —*ﬁ rj;'uliqiﬂlf\dx) ({4)

m‘: J f(v u)*),{d% -+ jﬁuv»zk dr = quwkdq,_ (15)
R> =6 /K R

Scttuding (12), (14), (45) wh (12),we get

‘;é J lull’lg b = — ,[})V“ f,}ﬂ o — Jf('vq) u(V']R)d% + ! J lbtlzuv’kd’b

M‘L R & )
+ J pu Ty d
K’ |
Thas c—{é J lul ’7;’\0[% < - J(w )ule) cf%-t—l f Jul uU%gd""f’ j/""@?ﬂ ) d |
tR [/i«-—x/‘\—/ W \/«\—zfé)
14} {s3 feg M7

We waud o estmate $41 ITSIRIAY 732. e Aepictiva of Ta>
V() = \77(/2)
LTRSS )

m
KS

TLUNS, ,V’iﬂl <

.



sl < S melicdimglae < £ [ 9t
| R
jZ‘Z\M)fJ‘{- N
= B vl Nl
@)
5

G .
il £ A Y

A - o
E ([ u ”Lﬁ; lla(,llLL‘, (W)
A‘ lUI% ul e

20

Hllee A /(7 7 3/
é‘“, (f e )4 J6 )
&

™ y

n [l I Tl . (19)

Kacd?é) f& Gafj(«n& /Vz“fen&? - S?al) Jeu f*w?“‘j‘% ( Fvaus ) “Pﬁrl??uz
Diperescial Equatives’ D M edlidipn, 4 4%})

ﬂkp(’Lp‘(an) - Clpn ) v&el(mk) Veed (R,

W«Qz,v'e 4<P<Vi GM‘( ;g; = _-_z’_

1
f | |
§m€2 CZ (Kh> 5 Oee,vx,s,e. M H{C/Kh)/ t& /Mu/m«)até? drjw %e—&[s ?Qr/ (@éH&Q")

‘Apreywﬁ s reo bt fo n= 3, p= 2, pr= 6, = ne £), we ge{—-
U “15 <A' V‘A : (40« ({9) /m‘f"@e‘r



153 € A& el ot Ro)
Na{q ‘t&«,’( we kmd (Mf’&ttiég d?»zrél/el
lully < ABall S ol - @)
@VQM (1Y) A Shuser 4
| ,\K j il d "= L dpl, s
K n
#) A
< 2l ol el
20
¢ —)’%’ nmf”‘ va/;/:’
2 Ml loall. @)
g0 L
fbésfwmﬁ%? (g),R0), (A2) o (’(H we ﬁ\’k
4 [ iy € Ziglp bl + A T

M ﬂ’&

T»\fegmﬁmg b»l% gdes over [ 0, t] , we %}of

J;tw(ximl“fym)d%-— ésmml‘yﬂ(m< % ) ﬁw),/ te
%’ mum f nwnu[i S
Ho bl
=< é (D‘W(S’” ) %‘T' Wll)! ¢ V(ﬁw(s)/ﬁ)%
2 ’g el T‘”’( e, u) Bl T éz | m@/& |



] "

AT Il AT fuol)

R K 1
Flenc, JlutoP @k < j ) [, 6 doe + AT Bl 14T //%/55\
K’ 3 K
| )
For exch £70, Hare enats Ro=R(e) 0 sk teat |
 Juolth < £ 24)
IJD& e C
Chase = men {Ry) ZCAT el + AT i) |-
TZQ"" J Iu(mit’)]td% < J u(x,é) I,Lﬁ,{ () dz
hd YR R .
A /
&) f 4o (ol g () .AT Tl //%
R R
< L 2 nw g
N j' /2 | u,( W4 t =
[7@,72
&)

< ¢ = g
N 7 + >




