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asn—00 LTIV fERIZo>0%225. ZDOLE Case ] DIEL (2.15) KW AN KER n
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B (~Mah) By (29)

o

DO D, T kD

£oT (2.14) &P
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THBEDT, 00 & LT (2.13) B Y .
Case IL. HAFNZH>T M, — M € (0,00) TH D54,
ZDEEMELD (z,) BIFARELTIV. Ko THDHIZIH>T
M =M <oo, |2d]|— o0
asn =00 DD IND. TNEDVEED 0> 0128, BROKEREED n 1220V T
B(0) C B (sl
LB o T

a(+) 2"

limsup/ lon,j < limsup/ |on,
n—oo JB,(0)"{pn,;>1}NB g (i) n—oo JB,(0)

A,

A

o
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Bs (0)C
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J

A
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DL EISIZEDHNEL ST, H56>012LT
lzd| > 6 >0
PEED n IZOWTHO DL LT, T N, — oo &0

Bg(xi) C B;5(0)° < 2\ {0}

BARKER n ZOVTHD LODT, 25 Lz n KHLT (R) &b

sup ¢ <gy:= sup q<2° (2.16)

B g (z3) Bs(0)¢
>\‘Zl

MEKOILD. koT

/ . |90n,j|“')§/ on.;
B (O {0 21}0B & (h) B n (s3)

@ (2.17)

R N
Br(0)

2185, 22T (2.16) & M, w00 &b

 N-2 1
Myz e Ne — 50
( n) (A%)N;2(2*7q*)

asn — o0 THHDT
(2.17) = o(1)

asn — oo, $74bL (2.13) 2195.

Case III-2. 27 — 0 DHAH.
NP1

/ longlt®)
By(0)N{¢n;>1}NB & (ai)

M

[ 100 e — )P s
B R (z

)

IN

_ / e[N;Z (2*4(@-;’#;—%))71\7] 1nxi|¢j(y)‘2*7r<xi+ﬁ>dy

2% —r 12L+7
= / fniW)le;(y)] ( *">dy (2.18)
Br(0)
DD LD, In N, > 0 for large n £ HHET, y € Br(0) IZDWT—HRIC

[N_z (2*7" (m{t+y,>> N] my = N =2, (xg;+9) In N <0
Y 2 Y

2 n n

for large n. 2N LD
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for large n 3D LD, Ko T

fm(y)le(y)\z*_T(xzﬁﬁ) < max(L, |; (y)|*") € L' (Br(0)). (2.19)

RIZAREEBEE fr, () DERFHMI 24T S .

N -2 ; N -2 ;
— 2" =7 x%+i —N=——"—r x{L+i
2 YA 2 hYA

)]
N—2 * g :L’j v _ n M\
frgly) = e[ 2 (2 ("ﬂ%)) N]l A
_ n A iy
B e {T(z"ﬂr%) " J: y }
wht N
< e I * (2.20)
AT
In M In M
n L = n =— >140(1) a.e. y € Br(0) (2.21)
hl - n .An
h+ A, @7, +y

asn — oo DRV IO & ZRT.
EBE, 9 (M) +y[>12T5L,
In X, —In|Mz, +y| <In),
£oT
In M\,

YA
Mz +yl

> 1.

R n OIBRFNIR>T | Mol +y| <1 THBLT2L, niZDOWTHRFERNS>T N 2l — ¢l € RY
b .yt —y THDHy 2WMOEETEL

In \J, In \J, In \J,
T M —mMatyl g Y
R Y (e
= 1+o0(1)ae y#—y', y€ Br(0)
asn — oo E75DT (2.21) 2155.
M —oo &zl —-0&D,ye Bgr(0) IZDWT—RRIZ
zd + )\% = 0(1) as n — oo uniformly in y € Br(0) (2.22)

A DND, Zhe (C) &

12



asn —o0o0. BALE (220) &0
fri(y) = 0(1) ae. y # —y’, y € Br(0) (2.23)
asn—oo. £72 (R) & (2.22) &1
2% —r( N N
05 (¥)] ( +*"> = lp;()1* +o(1) ae. y (2.24)

as n — oQ.

BAE (2.18), (2.19), (2.23), (2.24) & Lebesgue OFFUIKEHR L b,

/ [nsl10 = o(1)
Bp(0)n{en;21}NB 5
A"

asn — 00, 37405 (2.13) KD VLD, 1

3 FEEDIIAA

3.1 #{g
DUFEH 1.1 QI BERFEAMERT S, pe O (1,0)) £T 5.
£9°[7,p9 &b

p:=supp, p:=infp
Q = Q
L3 5e, ue LPO(Q) 123 L T modular inequality
mm(wmiwnmgm)f;/WmM°3rmm(wmiynmEm) (3.1)
MDD Z LITEET S, Tk D, EH 1.1 2R TICEMA N2 REIX kv

i 3.1

(un) C HY(Q) ZERT u, — 0in HA(Q) 2i~THETS. coL =

[ ual1 = o)

as n — oo MK D VLD, ]

TR (un,) & HE () DEHRFIT u, — u weakly in H} (Q) 27z 35Ed5. ZDLE w, :=
Up —u W EMWE 3.1 DIREIZBWT v, & wy, EESHMI 50227, L-oTa@E 3.1 &b

/|un _ u|q(~) — / ‘wn|q(-) = o(1)
Thsd. Zhe (31) &0

min (|, — ull. s — ul7,) < / i — 10 = o(1)
THBHDT |lup —ullgey =0o(1) asn — oo, &> TEH 1.1 2.

AR 3.1 22R7.
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3.2 fneE 3.1 LA
Step 1. #{F (u,) % H}(Q) DEFHRFIT
U, — 0 in H () (3.2)
iz DL T 5.
|B5(0)| +& < 1 and B5(0) C Q
Zii7z9EED p>0,8>0 25, §5&
IB,(0)] +¢ < 1 and B,(0) C Q for any p € (0,p) and ¢ € (0,%) (3.3)

DPERDIND. ZDE5%R p>0,e>0%L 5.
ETeoze> 0T, @E 2.2 ((b) K0, HD jo & N = N(jo) MFEL T, MEED n > N(jo)
IZDW\WT
o

Jo
Up — E Pn,j

J=1

<e (3.4)

||T%O||§:,RN =

2% RN

MR D ALD.

Step 2. AERRIBTOINER BN B,(0) & B,(0)° IZBIFTERS -

/\un\Q('):/ |un|q<'>+/ 0.
Q QNB,(0)° B,(0)

q*:= sup ¢(-)=2"— inf r(-)<?2"
B,(0)° ) B, (0)° ©)

B,(0) ET (R) &b

BDT, (1.2) &0 HY(B,(0)¢) — L1)(B,(0)°) &3> /%2 hTH 5. &> T modular inequality
(3.1) & (3.2) &b

limsup/ un |1 =0 (3.5)
QNB,(0)°

n—oo

THBHDT

[l = [ a1+ o)
Q B, (0)
as n — oo KD LD PR pr(o) up |10 = 0(1) &R

Step 3-1. RWEMEIL TOE I. FZEOFM (5 < jo) EED j <jo (jo I& Step 1 THEIEL 7=
HD),R>0%2k5.

[ tongtn®
B, (0)

IN

/ lom,5170) + / |iom,51%)
Bp(0)N{en <1} Bp(0)N{pn,;>1}

1B, (0)] + / e
BP(O)H{Wngl}nB@ (m‘zz)v

M,

IN

+f g0, (3.6)
B,(0)N{¢n,;>1}NB g (z4)
pYS

14



ZZTAHUE ZHIZOWT

/ et [ e = [ el (3.7
Bp(O)ﬁ{wn,jzl}ﬁB%(I%)c B R (xn)° Br(0)

DR DD, FAUEZTIZDOWTIEA IS 5. W&
(M), (23) BENTNER L2 5 WHVIDEAET % (3.8)

L32L, ZOHHINIIR>T a2l — 27 ZIETEZHDT,

N—-2

Onj— (N)7Z pj(M (- —27)) = o(1) strongly in L?
asn — oo MWD LD, THEa# 2.2 (a) KBIFBEAT =)V (N, 2)) DERMELD,
Up, — (/\j)¥gaj()\j(x — 7)) # 0 weakly in L2

asn — 00 LRBD T, KE u, — 0in L2 IZKT 5. BLEXD (3.8) I 54V, ko Ta 2.3
0, BELS jo BIRDFIZ > T, EED j < jo XL T

/ ons = o)
B,(0)n{¢n,;>1}NB r (x7,)
A
as n — oo DD LD,
Zhk (3.6), (3.7) £,
imswp [ g0 < B0 o)+ [ e = IBOI Ros) 39)
n—oo JB,(0) Br(0)

AERED j < jo IZDWTE D LD,

Step 3-2. WERFRIEATORME I1. ¥R )0 = up — >, wny £HL. ZDLE

IN

limsup [[un = Y @n.jlla().5,0)

nree 3<do
+ > limsup [[@n jllqc).5,0)
j<jo "

= () + (ID) (3.10)

limsup [|unl4(),B,(0)
n—oo

(I) IZ2WTIE modular inequality (3.1), (3.4) & (3.3) &9

. iond io 1q 1 .
win (19215,000 172 ) < ) 10

= / |7"5L°IQ(‘)+/ |rdo|aC)
B,(0)n{ri0<1} B, (0)n{ri®>1}

IBA®V+/ ) V%F*Sﬂ%mﬂ+/‘V#V
B, (0)n{ri0>1} RN

1B,(0)] +¢ < 1 (3.11)

IN

IN

15



for large n (7272 L

q :=infoq, q:=supgq = 2%) MO LD. Th kD ||r%0||q(-),Bp(O) <1ThH
BOT, BO (3.11) £V

. . ; 1
limsup flun = 3 @nillac,5,0) = msup [rllge),5,0) < (1B,(0)] +¢)7 (3.12)

J<jo
(IT) {IZ2WTIE modular inequality (3.1), (3.9) & (3.3) &9

min(llgn 5115, 5, oy 1031500 5,0)) < /B o <IBO1 o <1 13)

P

for large n BV D LD, TN KV |onjllgc).B,0) <1 THZDT, HY (3.13) £V

Q|-

lim sup [lonllg(),5,(0) < 1Bo(0)

(I) < ol B,(0)] % (3.14)

(3.16), (3.12) & (3.14) &b

Q=

lim sup [fun o). 5, (0) < (1B, (0)] +£)7 + jo| B, (0)]

HEHLNS. T E modular inequality (3.1) & D

limsup/ |un|‘J(') < max ((Hmsup |\un|\q(.)73p(0))1, (lim sup ||un||q(_)_,3p(0))q)
Bp(O) n—00 n—oo

n—oo
4
9

< max(((|3p(o)|+e)é+j0|Bp(o)|é) ((|BP(O)|+5)<11—|—j0|Bp(O)|<11)q> (3.15)

Step 4. ¥ MEX D EHED pe (0,7) ((3.3) 2R E), e >0 2L T, (3.5), (3.15) &b

limsup/ |un‘Q(') < limsup/ |un|‘1(')+limsup/ |Un|‘1(')
n—oo JQ n—oo  JQNB,(0)¢ n—=00 JB,(0)
a

ER 1 i 1\7
< max  ((1Bo(0)|+2)F + ol B0 )" ((1B,(0)] )7 + o[ B,(0)] )
PHES. p—0 & LT, AP/NIBERD e >0 12DV T
limsup/ un|7) < max (s%,e) <e
n—o00 Q

213%. &> Tlimsup, ., [, lun|70) = 0, ThbbiEH%2E5.
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