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Abstract

This paper focuses on the global well-posedness for the 2D incompressible Magnetohydrodynam-
ics (MHD) equations with only bounded nonnegative density. We establish the global solutions by
using a new a prior estimate without regularity or positive lower bound for the initial density, or
compatibility conditions. This result generalizes previous result for the 2D Navier-Stokes equa-
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tions on the periodic domain.
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0,p+div(pv)=0,
0, (pu)+div(pu®u)+VP: HAu+b-Vb,
ab+u-Vb=vAb+b-Vu,
divu = divb = 0.

Sk (6,x) € (R*,Q) » RS p = p(t,x),u=u(t,x),b= b(1,x) BLI P= P(t,x) 4 MRIIBTE, i
BE. Wi, WARIEA. WIAE R, W > O MR RYL Wlo>0 NEMERY, 54T
FHBORR L, (ENBA R RS, T I8, 7EA SR Rk R R IR 0 98 1.
AL [, Q BE AT LU RLERT T2, s RLAE RE il — S X .

ST AT RRALL), AT R LU R =AM e

M

%%([pr -+ [, [bf dx) + [ [Vuf dx+ [ [Vo[ dx =0, @)
[ pu(t,x)dx=_ py (x)dx, 3)
[ p(tx)de =] p,(x)dx. 4)
ILE AN, p, BAEFT Lebesgue JEE#RAF LAREE, HA
inf p(#,x) =inf p, (1,x), il:gp(t,x) =sup (¢,x). )

WLRAR J1 5 9E T S BIRAR 30 77 % UL T iR S5 03 1 20 BAE B . B T rshas
BB A AR, SRS IR i Bl 7 N R G 1. IeAh, BT R AL AR, {45 MHD
JTREH BT 25 44 1) Navier-Stokes J7 PR T —FEIEH EEL, b =0, BN Navier-Stokes 77 %
M, WZEHER1] [2]. AR, HTRAIZE) S50 RS A BEAER, P MHD R4 1)id
PERIZ) J1 24T 9 1) ) A AH 2 0%

KFAA LS MHD FFEAAR L4 H . Blan, 7E3CHR[3]%, Huang 1 Wang 7EAH 2 M 24F NiEM
T E A 4 MHD 5 R4 38R i) 4 A7 (EME . Chen, Li M1 Zhao 7 SCHER[4]HHAIF 7T 1 WI4G % fo vr AR
A MBS ED R o2 RiEM . Li, Xu M Zhong TESCHR[SH 5 & T 15 TC 75 12 Ab VI 46 %5 FE S5 01 UR G
YA WA KB HITE LT, RAF 7 Z4ERT 08 18] B s 1 2 R A AEME— . Qiu £ESCHR[6] 53 T 7ETE
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— [ b'ou’ o u' b dx— [ b'u’6,0 u*b*dx
72 ’ 72
=—ijb-w-bdx+ [ (Ab—u-Vb+b-Vu)-Vu-bdx
dt 2 72
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A1 EIRAER G L ] R T A 3.2,
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1 el ]

([ o) e+ ([ b ae)
< [ e “Vﬁu(t)u; dIJ‘Y +[ [ b o] dt]“
[.[ 4 K zvdtJ [“V\/ru ” OTW' HV\[I) )74 OTW‘ )]

2p-2s-ps

<C,,T *»

N, AR T AEER SR (50).
B, HOCER(3 R AFAEVEUE IR, S8 BIREE A S I0 Al AT U S A AE . EIX R, N T
{5, FAT 2 1% 7 B PELIE R o

4. EFE 1.1 EE—14H9ERA

T p SRZ IENME, R BRBL AR 2R ZeRIFAR M — 1 o FRATT TR B 5] N h ks B EIMT%(T
S SCHR13] [14] [15)ZUEHE B 1.1 BIME—1E . B0, 5 EHES AR R OO i B & I AREOE R .
NMIHE u R X R xT* > T, 2 P TFEH 2 —F

dx
E:u(t,x), XL:0 =y,yeQ.

FERR I HARKR (1) ., 7R IR ook, P) EBLRIREN (7, v,h,0) i 2 T 5115 A
n(ty)=p(LX (1)),
(v ) (t.9) = (u.b)(2. X (£.7)) (54)
0(t.y)=P(t. X (1,5)).
e X (1) 2
X(t.y)=y+[u(r.X(r.y))de = [ v(r. X (z.y))dz,
3N
VX (t.y)=1d+ [V v(z,y)dz.
TR L ASKR R (£,p) ., SET V.div, A BEREHR
V=" AV, div,:=" 4:V, =div, (4°), A, =div,(474V,),
Hoh A()=(V, X (1)) EL (7.0, 1.0) €5 (0,T) x T Hri &

17, =0,
nm,—Av+V.0=h-V h,
h—Ah=h-V v,
div,y=div,h=0.

(35)

m%ﬁ&%ﬁﬁwmgg%,wAﬂWﬁE&
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(V]

A=(1d+(vV,x~1d)) = g(—l)k (I(:Vyv(r,.)dr)k .

MAES (py,u,,b,,B),i = L2 N RAOWFHEANE,  (7,,v,,h,0,) NEHIFEAE. 1
(6v,6h,60,64)=(v, =v,h, —h,0, - 0.4, — 4) » G EEATH 4

PyOYV, = A, 5v+V, 50 =(A, —A, v, =(V, =V, )0, =5h-V, h—h-(V, =V, )h—h,-V, 5h,

Sh,— A, Sh=(A, =AYy =Sh-V v, =h(V, =V, Jy=h -V, v (56)
div, 6v = (div, —div, )v,, div, h=(div, —div, )h,.

SHSCHR[ LR P —PEE T, W T >0, AT (6v,6h) =0 . {EIX BAMEUEIS L.
gt B BIRRA AR, RS A3 8] o I PRI B AR R R T BAAR 2

5. &hig

gi b, JATIE N A2 e g A v LR R IR A% B 5 ik AT AR B AT 46 AL A 0 2
(MHD) /5 #4114 4 Jay i BRI A7 AE PR RIE — 1% o A ST QBT AR T W RAAF AL A RN, B AT 4 MHD
T4 etk AT 4 Navier-Stokes J7F241. 2R1M0, 5S35 CHR[131MEL, 7R H RIIEE Y 51
W ARIERE S, M- Vb, Rk — LR 3. Joidaad N — T iR AL BRI AN ] 8. PR I AE A ST
H, FRATME T — T B AR K T IR T A R A o T BRI R AR AT £ R TR, T B R X
R B BA B A T7 ) HANE 2, 5 SR SR AW .

B oW
{2 A S e A B2 H KOS B 1 T LA A R A
E&WH

PR |1 R4 T MR THRI T H ——JE Ak 5 N FEREAT 7850 5 (RUAR D027 7 R 0 & e PR 7, I
H%i'5: 202102020830)%
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