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Hypotheses for the Caffarelli-Kohn-Nirenberg regularity
criterion

Definition 13.4
We call (Hexn) the following set of hypotheses:

1. i, p and fare defined on a domain Q C R x R?

2. on Q, @ belongs to L°L2 N L2HY:

teR

3. for some qo > 1, p belongs to LI LL(Q):

/(/ |p(t, )| dx)° dt < +oo
R J(t,z)eQ

4. on €, f is a divergence free vector field in Ltlgﬂ(ﬂ):

div f'=0 and // |f(t,x)\m/7dtdx < 400
Q

5. U is a solution of the Navier-Stokes equations on Q: divi = 0 and

Oyit = vAiT — @V + f — Vp in D'(Q) (13.16)

sup/ i(t, x)|* dx < 400 and // IV ® @]? dt dz < +o0
(t,z)eR Q

BPZDJ/?

@ —oyJal® + vAla? — |V @ @l + 2a.f — div((|@® + 20)@)  (13.22)

is well defined on . <K

Suitable solutions

Definition 13.5
The solution U is suitable if the distribution p is a non-negative locally
finite measure on €.
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Caffarelli-Kohn-Nirenberg regularity criterion

Theorem 13.8
Let Q be a domain of R xR3. Let (i, p) a weak solution on ) of the Navier—
Stokes equations

Oyt = vAT — @G+ f —Vp, divi=0.
Assume that
o (i,p, f) satisfies the conditions (Horn): @ € L°L>*NL2HY(Q), p €
— - A
LOLYQ) (qo > 1), div f =0 and f € L/TLY/7(Q)

e i is suitable

o lo(t,z)f e M;Oﬁ’m for some 19 > 5/2.

There exists a positive constant €* which depends only on v and Ty such
that, if for some (to,xo) € 2, we have

1 -
limsup—// |V ®il)?ds dx < €*
r=0 T (to—r2,to+72) X B(zo,r)

then i is Holderian (with respect to the quasi-norm §(t,x) = [t|'/? + |z|)
in a neighborhood of (tg, o).

3
CW'. S\\\A\v"\' \\’\ﬁz =g L 2'"\\‘ > “U"“L"’(@l\ < Cuns & Llu.ﬂLln.' 7@»75‘}7[
Gy 2 )

Quoras 2o twe. ey ¢ under Sratl cnzical costrol .
Assuna U UL‘lL:(,RSX -1,0) << 1. For all 2 e 3.

1)y
“U‘“L"“( Ot (1. 9)) ¢ Cunivl Sl':l j\ u\g-l- \\’\% ) P u.lng (3% 1-1,9))
1100

> Wl @b o) £ G liulls (pay -1,00)), GUo=X.
/efu_a/r



s Brixo) = Bato) X (~1, o)
P+ L7 novm - 09 [ 1110
. S‘ 3 3y - \ L Co . iys
CM}'@ W R T e C e D Wwle (g, une QMA.MV%'_
1 —lAr—" ——————

Bunar 2ot ive. eyt wnder Sl crittcad  coctrot -

Assuma W ULl\LS( REx (-1,0) << L. For ol 2 € 23.

Ay
“l)‘\\l_"’[ Bt (%, 9Y) ¢ Cpniv( .S‘ |U\3+ H’\% ) &\ ULllLS (3x L-1,9))
Q1ix.0)
> \\ul\L.,a(mzx(_ L) £ C‘([llM”LS“R’:x(-']_,g))) , Gua=X.
_/et‘m_a/r
(oo
1) IM,LN(//Q_ x (- f-o)) < Rxp “xp 2xp U\U\lttio L-S(Iﬁg>
= G (] T (10, L0} ))
Aver (}\(x)"— 2xXp_yp exp (X)

2): plow-up ) . oo i WAL, 3¢ R2)

Sw osorug T der 3 ~ S
g s b Ao i (Y
Sub e Aced . P € (3, "‘S j/

' _ nuc,,2HIp

Si . ! (1r%) 3 o4 L

,_Lmyﬂ/l— i (,%_;Q)’Q(B’P)



g

Tew lﬁﬂ
Qabod - (12
ot
FHU/YI‘W
PTOPaj&iCm
bowe p wow k.

A

A\

N

>

2929 11/40
v p@-@ P—rwq};e,’ / /

(B.P 2o5
N

3,08,

L L

{j.‘a K Svera |5

Loead - 3n <pace chwd 4 'me.
S0

PYO ‘)&_80\1 (v~ bu/al/\)fbfa’( .

condinunatlon um,'(l'b\_Q.
iwm Lol g .



gi\‘&&C S) YA B. P 2020. 2929 [11[1°

¥ (" s 5 )
G ysulsal gualitat’f > yebul tok QuaniZative.

Do. nghodl - 548
U= a+ V| a o4 we gl mv'louaveeuolgm el J

\/ es2 e Pe/ml,er,e.'ev\-

Q%Eei . Espimadios odbrerple locale pouy /.

e:ﬁaP_g 21 §_ W’Wﬂ/ avec un ( Subeszicad olrnf:@ :
( via Thg Chkwn: Luastin. .
PN T/‘a Lin - OG’W\?‘LC"Z::_/ )
Ei,})armba%{v\;

3V -2V +avy+eivia®@ V)4 V-7V +7vY] =0

D 92U ~6U+ L TUT TPZO
@ 2Ma-sraqta-va t vp =O -

D-@ D yzxlu-a) - s (u-a) + WTK= 0 Ta+ VP- TP 7
—_— — —_—
% 1%

. g
s w2 AyoAL L{,}( on utlisom A un e ool
O(///'j(z,fm o .



