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g (M + & + F)fD;w
9(M+5+?o““ﬂ)

< _{Q \fldx

SR

+ A (M e+ Fo)f | Dw | Ydx
4 B

C(M + s+ F) iz
+ = [, SiFres. 423
A (4.22) 54 230 HE & 4(2.2) 5 Helder A, 1
=]

pg 1
1D | < if

c i|2
+ 5, B

[, trlae + S 33 Aottt 11230

< C (”3’[‘;‘: |Q|)1

EEXENEHCESIOIMNTALEXRN. BRATHE
”W“L’* < C,

MT k>, HEXAR

. M+s+F
AR In— 22T 2T C,
AR M+e+ Fb—(k—1)
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Boho— 1= (1 —n)(M +e+Fp), Hrbhn 28 EE/NEL N
» 1717
4G IF < ¢ [ ],
BRFE 0> 0, .15)R3r, FTEAEA.17)
ess sup # << sup wt + (1 — (M +e+F,)
+ CFo10[*77,
HEEB M = ess sup u— sup « G ey, BI1zAE
ess sup ués@gp ut 4+ CF,| Q] ”A“%.

T,
B, WRXT L RBIOE H(2.2)NE%

Z l]billLP(a) + Z ”di”L’(D) + ||¢‘”LP/‘(9> < A, (2.2)

Hf p > 0, WSR2 (.9 EH C R 5001 A1,
50, FRKMT b,&, c REHR 510 HF A,
Wk bW FAER & > 0, RATTIEN

H {doDijyp + b'pDijp + cp?ldx
Q

< ACello “25(9) + Celleliya). (4.24)

Bian

||, #epiods | < Ielusloll, 22 1Dioll

< ld'leelDiell (el @lie* + Cull@lle).
RIEN ABAETESFHEQD)FRBE(4.24), XHF@1DGE

BH C BROLUR BT n,p,il‘— 5 0 AEBR A A R A A AL

v

TERR AR TS 33 W) S 58 K.
BEA3, RLNARBHRQL),(2.2)E
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ce— D=0 (Fr 2°(Q2) HEXT),
Q 2 Sobolev Hx AEHWILKIE FRIT XK, W Dirichlet [A]FH
IS R EEE—, B

lellarear < CUIT N0y + |l ellercer). (4.25)

WEBA. Ak e =0(SFEHE 23 WIEH)., BT ~=0HH

SREFRECER 4.1, RBECHREEM, beE 3.2, NEE
CHORTEE TeH'(Q) WBEME—NEKE «c H(Q), HifL
HHE Ry, R ‘

fullava < CllLulla-voy,Vu € Hy(Q),
HE S (4.25),

§ 5 SSHEHYIENIME

AR RE.RMNR T TEINFE
Lu = —D;i(a"D;u) + b'D;u + cu = {. (5.1)
EESL, BLARRBRE (22), B diew™™(Q), ¥, c€
L~(Q), fe LX(Q), R vwe H'(Q) BHEG1MTFEM®E, WUNT
R occe (Bl 0 ROMETHR) ve H(Q),H
l#llarery < C(llullatcor + [[flleaa) » (5.2)
Hop ¢ RIBT nodslla|pre, |68l e=slicll 5 dist{Q’, 00},
JEBR.iC ¢ = f— &'Dju — cu, HT » R HRG.LHER, 4
EE o
jg & 'D;uDjpdx = L qpdx, Vo e HI(Q), (5.3)
JOFE o HRREBE TN 14, taa(x) = u(x + he)), ZEHE T

A,y -%(n— I, % ve H(Q), v IIXE sptrCCQ, HT

h < -;— dist{spt v, OQ}, BNEIREEEL o — A_uv; A B3 FH

R
s 14 o



S.o A0 D;u)Djydx = — S.o qA_zvdzr,

BRI INENS
A;.(a”D;u) = rba""A;D,-u + D,-uA,;a“,
BAIE
jg 'L‘,a""D,-A;,uD;vdx = — 59 (A;,a""D;uD,-v + qA_ ,,u)dx
< C(|lullaxer + W Alz2o) | Do )| 2c0),
B oneCr(0),% e Q" W nl) =1, & v =n'Aju, WA

j qzr;a""D,-A;,uDjA;,udx
Q

< —2 S nT3a D;Au(Din) Ayudx
2

+ C(llullar + [flle)(inDasull e
+ 2{{AwuDy|L),

FMAEEH&FMHF(2.2)5 Cauchy RERX, WA
2 L |nAsDu|Mdx < C L | D 12] Ay |
+ C(llwlld + {iAli2).
TERE

InasDullis < € (lullirey + Illizay). (5.4)
EY LR 7, M EIF 1 el 1.8, A[H D\ Due Lz(g')$ ZHR

ERGRNZESETF,NE »c H(Q) EHEGEITR G.2).

bR TS BRI S AU TE NI RO BB E MK, ImBsd ik
FEBEMEBYUREEFE, RITTBIBE »c H(Q), X#

RS RV 2 R IENHE,
EX Sl KEQWAaRWABT Ct BN THERE ¢
00, H# » WERVE—~—W4 ¢,V — B, #E, '
(1) B, (b(V)’B: = ([’(Vng),
(2) 8BINB, = ¢(VN00),
(3) ¢e CX¥),¢ e CX(B),
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He B %uﬁ}ﬁﬁlﬂ‘ﬁg"%ﬁﬁﬁ’ Bi RAER.

ERS.2. BREE S HEENLQ BT e e HI(Q),
WHBGLERBELE v — ge HIO) HEME« HBET H'(Q)
BE& i

l#llreer < € (|20 + fllz2cos + Nl gl arcasr) s (5.5)
HA CHIT n,2,]l0" | wrve, ||6]] o, | cll= BB 60,

WA, %W 2= 0, AT 2°¢ 00, FHEMEN 5.1 FFRE

BLS &:V — B, BIFTE y- &(x)> FHIB J X Jacobi {73

2 %;"—. T Vo€ Co(VNQ) ERHER (5.3) hiEs B
r =47 (y), B

jxfzttﬁguﬁrwdy - jgi" dody, (5.6)

b By= 2 Bt = B,N{y. > 0},
8)’&

Gt = Jgii 9¥x Oy s 4= Jg
Ox; Ouxj ‘

FR (0 <k<n—1) NEXBET A SR EK qe
Cor(B0), BT =R 5.1 Wi, 77485 ByDu e L(BY) EAfEt

Hﬁkﬁf‘”,‘zwg, < Cll«llarcas + 1fllLsor)s (5.7)
Kt 1<k<n—1, §G6), 4T Voecr (B})

IB+ 5"5,u5.(pdy

%
| = e [g = 3 B@Bw)] pay,
+ k+i<n
B s L, A
ﬁ.[;"ﬁ.u} m& - Z ﬁl(zuﬁi“)’ %E B% WQ

t+i<n
BULTTE Do H(BY) A3t Doun HEBMTFGDMEY 24
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X5 RE .
||Dz“ ",_z 3h S < C(llullacas + lIfllxo). (5.8)

2 V' = ¢(By), ¥y SR « ERTA

"“”H‘(V') < C(llwllaver + ”f"t.'(m). (5.9)
HTHT 00 WERA «HBEERER-PR V' EHEHGI) R
A.ENEERS CABNRET.FIAGRERER, RIS
E] _ o
Neell 2oy < € (llullmreer + lifllercan). - (5.10)
AR e=0,UE w=u—g,wiHE ,
a(s0,0) = (froh— a(g,0) = (f — Lg,@s
Ve H D).
BT we HI(Q), N HNIEHBITNHESE, we H(Q),H
s late < C(llullaicas + §f — Lellireay)
< C(|lullarcor + Illray + llellaxar).
*‘Jfﬁﬁﬁﬁﬂﬂﬁﬂ—ﬂ% (5.5).
EEJ&?EHTH!@?UE%E’JIENU‘EEE .
5.3, FLANARBIKE.DA die W =(Q), b,ckE,
wht=(2),f€ wtH(Q), mHE «€ H'(Q) Eﬁﬁ(5-12M$ﬁ, 1
we wi(Q), Hrh kA3 REL. |
 RESA. EEBSINEET, X 00 K T C¥, e
whti(0), MR« BHBG. DB RARE »« —g¢ Ho(g) "N
FMR, N we whti(Q), -
W g bl, ¢ 5 f LIFRAITET, mﬂ'ﬂ:fff‘% k,ue W. *”(9)
i Sobolev fRASEHE, ue C~(Q), :
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g8— % Schauder IZ ﬁg:

B i A R R 5 R B B ECTE U I Bl Schauder®
SERTREN, RENFRNTEMATE, X—BiRE NN
5, TR AR AR R E RS B L AR,

XEEH Trudinger £HNFHHIEHER, bﬁﬂ"fi?‘%fﬂ
550 BT

§ 1. Holder 22 8]

ERREROAS RS RS, AMIRIANIHSELER
ROERBRA T ER, IERNERERNFHKN. %ﬂtﬁﬂ]%ﬁ?;li‘t
Hélder ELHMBE S, EEHFEXT, _Hg’ b%ﬁk%ﬁﬁﬂﬁﬁ

BX 11, & OCR",«(x) %EM?QLH’J@&,%GQ 1
%X‘j‘f 0< o<1

CHS lu; .Q] = sup () — u(xo)l‘ <, (11)

]x"-ng

RIRR # 2E xo MEH I « By Holder HgH:, H3, [u3 Q18R 2%
“{E 2 S%TOM ok Holder R, E_tiﬁﬁxtlﬂﬁu%a—
1,M# # £ x, 5 Lipschitz 4k,

BRI, CHR) = Cr(0) HREE @ L ARESETHE K
WA BRAZS A, FERT Holder 388, RITEES|IA—%2H, 8
HERN Helder %208,

T 0<a<1, BAEGIALIT¥EE

(#1000 = {#]e,0 = sgplu(x) Iy (1.2)

l“]ﬂ.u:!) — [“].;o — SEB H:.,I.u;g] L) (1‘3)

._lao



] g0 = [#) 40 = Z [D*u}pi09 (1.4)

{u]k.u;.@= Z [Dv“]a:ﬂ’ o (1‘5)

BN

B R G TERB, v= (51, 220 o9.) DA EIER, v = 0(i =

i=1

’ l;i,---,n),'lvl = Z v;,

amt;

Du= 078
ax‘{1. . -ax:"

HEREL, ELURRIIBHL (Dulue R D) (D76luo.
i =4

B 1L, P ch(D) (0<a<<]) o CHR) thiE R
[#)goo < co WIBTRRBARKKZ R, & CHQ) RSIATE

3

|t¢\k;n#2 [#) w2y “ | §1.6)

FE CP(Q) B AMEH
' (2] goas0 = lut] g0 + [#]} 0:0. | (1.7)

FAERIE CH(@) 5 C+*(2) # Banach 2],

HRERIERBL Holder BEEAR: -

gIE 11, & w,veC (D)0 <), W

lur], < [elilol, + [#ldv]e < lul.lvl,, (1.8)

W51 EIFEREEIE.

Hélder ZEEHEENHERZ —EREAER, EERIMNE X
ERBATPILUED T REERNI, MMEATIER. X8
BATIR A b 05 BESRAE R, S

EELZ, RONFRXE, ve C*(2) (0 <K 1),%F
R s> 0,85H

lul, << elul,, + C.luly, (1.9)
l.“]liésl“]z.a"' Cai“*n‘" (1-10)
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CHih €, RIRET e SMBIRBT n,05 O KEBEE 0 LI
.

88, X EMGERA(L.9), RER(1.10) HIFHE BB,
RBWTHH C*(2) WEK . REEHEK C. #580.9) kL, U
WTFAFE N > 0, & uy, 8 |

[un]: > elunlsa + Nlunle (N = 1,2,-44), (1-1];)
HAERNFRYE, RGIE lunl, =1, EFMRHR oy = 20

I“N

8 uy BIVT, sXEEEQL1L), A |
L e <L i< V=120, (a2
i Ascoli-Arzeld B, 3T uy £ C(2) P—HEFR, M\ﬁ
EFFEF uy-tE C(0) LISTHES », EQ12)HE=A
RERRHY N—oo B uy £ @ E—F KT 0, AfiLHE
w0y X5 luyl,=1 FJE,(1.9EIL.

®N 1.2, KIROWHEAEEMFR, WREEERE V, &
BRNFELE r€ 0, BEELEFVAY r Y THWE € & FO
M.

wR13, BOoRFEMR, AHENEHD b WHTE &
0<s<h, RIE

[#]; < 8°[nl,, + S%-Mo, (1.13)

o], < & Lul + Sl (1.14)

b c RIRET » 580k A,
A, A THRELESEESA 1 EVL. R we C(V),
HER1.2,

[“]z;v, < [“]Z.u:V, + C!“lo-.vlls (1-15)
Hih ¢ HIRET Vi WALEA. IER we C° (V) (V. 5V H
* 30



MR SR f, B8 e, TR A, RS RS vy — %,é a(y) =

u(ey), W @€ C*(Vy), ®HF & HRAGI5)RL, T EFEE
E: x,ﬂﬂﬁ )

C
[u]Z;Vs é eu[u]Z.a;Ve + 's—;lulO;Vso

HFE 0, F% v 0, AT ORFEWR, H e <Asif, 4%
FE®R V. DL AT, B Veco, TE

« C
[#]nv, << 8°[#)smv, + = |40,
g

< 6°[#]paia + gluu..,g.
TR * RAEEHL. KA
(]300 < 8°[u] gm0 + ;C;‘|u|o;9.

AR (L14)R9IEA & 3 el .

§2 B )t B

s Cmollifier ) T DSR4 — 1 Hiolder BAR0S 41,3
AT L IS BB B P AR 3, BB AT DU E 2
Wik Holder BERSHHRIERA SHEO M. _

B o€ Co(R?,0(x) =0, HFH spr{o}CBL0),FHH,

- | L" p(x)dz =1, (2.1)
SRR p(s) FRHBDEE, BIIIATHL

}, gilxl <1 H“T,

1
() = ke"p{w—l
0, Wizl =1,
H B & 2. 1) BRI

e 21 »



RN 21, % we Lo (R*),0(x) 2B, R
wGrr) = o7 | o (22 2) )y (2.2)
WA u(x) HOBEEL.

5121, % we C(R"),MY v — 0+ Y #(x,7) £ R E
R —2 WK T «, B

supiz| << suplul, (2.3)
‘Dk;‘(xsr)l = Cf_ksuPlﬂ.l (k= 0,1,2,---), (2.4)
Br('ﬂ

HEDREXT » 5 r 9BEE, ¢ JIRMT », A REXE o
JEBA. H(2.1)

#(x,7) —u(®) =1* gkﬂp (

x— ¥y

) (4 () — u(x))dy

- SB (0) p(n)(u(x — v1) — u(z))dn, (2.5

HIEAEENE R WEBEELY r— 0+ I 4(x,r) —FK
ST ». AEHQCA), RATE R ERERT AEHEIENR

DYi(x,7) = v7*7% L” P, ( z — ") u(y)dy,

b Pre Cr(RY), spePyC BD), LR 2= T2 0
rﬁ

[DYi(x,7)| < ™% HR" Pi(z)u(x — t2)dz

< v %sup|u| SR" |Py(2) | dz << Ct7ksuplul|,

B B (o)
THRIFEETIE #(x,7) NS «(») i Holder
ZIEHIR R,
BIM2.2, & ve Cl(R(O <a< 1), M
[2#(x,7) — u(x)| < 7°H3[u;B.(x)], (2.6)
|D*a(x,7) | < Cr* " H[u; B (x)], (2.7)

0.220



Hh CEBT nsa, R 5EEXE o,

EER. H(2s5)HEEI(2.6), BUIERA (2.7), g7+ 1 &%
B 8= (80,8),18 = k,DF = DHDE, X4 =0 i, Xf(2.5)
KU fa 18

DPa(x,0) = 17** &R”Pg kx_:i) (u (y) — u(x))dy

= 7% L” Pa(2)(u(x — 1z) — u(x))dz,

Ht P WXEEET B(0) H, HILAEEHR (2.7), WmF
g=0, ‘ -

Dfa(x,t) =17* SR' D8 [p ( x : Y )]u(y)dy

=T L, D# [p ( ad : Y )] u(y) — u(x))dy

+ (1) "% (x) SR_ D%D! [p( =2 )]dy.

B Gauss AR _ERGEWE RS HB, RN F RS #*
fTih R (2.7).,
IR 23, & ue C(R"), BT 0<a<1I,R>0,
sup ' Da(y,r)| < oo,

Ye BR(I)
0<T <R

W« fE 2 [T Br(x) BA ok Holder 4R
H[u;Br(s)]1 < C sup v Dily,r)|, (2.8)

ye¢ BR(x)
oLr <R

Hbhc RIEWT n, c 5B o.
8. T l*x—yl <R,0<7<R,
lu(x) — w(P)| < |#(x,7) — u(x)| + |a(x,7)
—a(y,t)| + la(y,r) — u (W,
HEEY 0< r <RH

s 23 é



fa(x,t) — ulx)i = r S.l D.i(x ,qt Ydn

<T.c55l (1—71)1 iur“(ﬁv 77]T)| d"
0

1—a

n
11
< sup_ T‘ “V Dz ,7)| j — dn,
0<r< 0 ]
FShek: A INES]

lu(e) —a(W)| < 27 sup ' D#E(2,1)|

0 <1 <R

eBR(x)

+ D a(x*,7) |2 — y],
Hrp 2* BRo5y R PR —ALHAER « = | — |, N4
Ye¢ BR(") B_.h
Ju(e) — uly)| <
|z — y|®
SIMMAE, -

#ig. (1) WR we CR) (0 <a<1), MEER & Hi
F nya SELE 0 RN C, B8

—é—[ulaé sup | Da(x,7)| < Clula. (29)

€R” _

( +l) sup r'™*|Da(z,7)|,
0<r <R

€ BR(x)

(2) 8%%"‘ n E?’é‘ﬁ\,ﬁlﬂﬁﬁ: C = C(n,a,p) ﬁﬁ
[D*+y], < S;lp[DDf?i(x,r)]: < C[D**4],, (2.10)

Hrr Dft' = DD?,[«]] FARXT ~ ZEMA Holder H,
iE8R. (29)RE5IH 2.2 55| 2.3 fgHEHIE,
AFERXQI) WE—BOIEEBRY. BLEFT1>0
| DA% (x,2) — DHa(y, 1)) '
s — y|°

< sup [DH'%]3:,
T>0

L 1> 0,F
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BEEHCIONEZNRER., € y=zx+ 4k, din=ulx +
a), W
I ——
IDDE;(IaT)""DDf;(yaf)‘ — |DDE("_ Ah”)(xsf)'
T T
= |DD(u — A3u)(x,7) P << C LD (u — Apud o,

EEAASANEATSIE 2280QN (M t=1,c=1K). @A
i 3z R 45.(2.10),

§ 3. NI TEMRE O M

B §2 Mg, XT#WeY Holder BUHIE Bk % HE BN
B AE G, HERIMIEABEMY FEBNMEGHTAR.
513 3.1, % we C™(R*) AR ’

—Au = f,
HEh AR Laplace BF,MMFER R> 0, RNE
IDu(2)| < = osc w~+ Rsup |fl  (i=1,2,+,m),
BR(S) BR(S) .

.1
KE osc w FInwiEQ LRYIRIE. '

IEBR. RS * M BR B, F1T Fom= sup |f] . B Gauss 24

BR(.!)
A
S A(D;u)dx = S B_D;u dx
B, 88, Or.
- ] 8Diu
L,. B0 (pw)dw
- 51 __6‘ [ 1—=n N ]
arar [, Dwas].
B—HHE

( A(Di)dx = g Aucos(r,x,)dS
",n BE“ )

« 25 e



S 568 fcos(r, I.‘)dso
Ba R, RMNE

+ 9 [p‘—' g D,-udS] < nw,Fy,
Op o8 ,

R o, £ BERRER, REXFLET ¢ W05 r FHE
%

+ [r"" LB D;udS — nw.D,-u(O)] < now,r F,,
AERXFABEAEL 7 ZEEXT r MO0 ZRBESSUAE
+ UB Diudx — waR*D; u(O)] < w,R**'F,,
BEES
1
|D;u(0)| << RF,+ ]‘—-I-{— L.? Dudx|

Oy

1
w,R”

< RF,+ HM () — #(0)) cos (r » x:)dS

< RF, +-l% 0sC #,

XL BT IERY.
EM3.2, Bue CRH0<a<]) ﬂﬁ}a ‘
—Ay = ]" | (3-2)
il ’
(D], < CIfl., | (3.3)

Heh ¢ fUKBT 7,0,
WA, W TERIEK Bx(x), & g(x) = fx) — f(x), F5HE
(3.2)M B

—Au(x) — f(xo) = 2(x), (3-4)
MRS & kit
: sup |e(#)| < R°[fla (35)
BR(z.) R
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T RGHREX R 2GS
—8u(z,7) — f(x) = g(xs7), v >0,
KT x, v MERKEE 2
—AD%(x,1) = D*g(x,T)
REFE5|EE 3.1(FR&I X D* % DD,), &

IDD3%(xy,7)| << C {—L osc DD i(x,t) + R sup ID’EI}

BR(ZU) ' BR(S.})

< C {—— [DD.%]; 4+ R sup lng[}
. BR(.!O)
RITE © < R,ALAZIE 21 53[5 2.3 gUHEH(2), 1
#7*DDLE(x,e)) < € (S IDMl.+ e~ sup gl ),

Bgy (%)

BIfEE R = Nt,N 1358, X R FAMHIH(3.5),
' DD (2 ,7) | < C{N°'[D*u], + N'*°[fl.},
N ARSI 2.3 goEie (1),
[D*u], < ¢ sup 7| DD a (%o, )|

SQE R"

< C{N"“[D’u] + N'™*'[fL}.
EIRNFEHAWE CNT = —, MBBFERET (3.3), |

%f]ﬁ’e%%%%%iﬁf‘?ﬂ%%ﬁﬁlﬁlﬂﬁﬁ

, —a'Diju = f, ‘ (3.6)
XEBMRRAE, BEERIERGDER
A|5l2<a"5.5,< AlEI*VE€ R, G.7

ﬁq:l A=1>0,
EHE 33, & e RO << 1) ﬁﬂ?‘iﬁ@ 6), 5%
HARBGESEE (3.7),0 '
(D], < Ci7'[flas o (3.8)
Hih C KT n,a &5 A/,
EBH, APk A= 1 fEEBEE y= Bx, [l #(y) = u(x),

o @7 -*



F) = (=), ERMHERR 20O) BRHR
—&D;% = |, 4= () = BTA4B,
REAEARRLERE B (ES 4 UM riERE, it ¥ MR
—A, 5= f,
mEE 3.2,
(D%], < Clfl., - _
FHEIFER LREFET G8). BANTERREECTR.
X T4 Dirichlet (a0 A RHEREIT, RITER
T frpos ] R} = R {x, > 0} Lfr# 75 & 49 Dirichlet [d]
. -
EE34, % weCy (R HHR
{—Au=f, £ R W,
wu=10, & OR} E,
W EZE DURM T 7, o FOBE C (&5 _
[D*], < Clfl.. (3.10)

iEBA. N FER xe R, WHEBHEK
—:A” - f(.,xﬂ) = g(x),
Hp g(x) = (&) — f(x0). BIEXT u,8, f(x) X T x.: - 0 {E
AFHEL | ’
u(x' yx,)s 2,220, o (8(x 9 xe)s X, =0,
°T {—Eu(x’,)—x,), <0, Py = {gfg(x’,lx.) ,Bx. <0,
; f(%)s % 2, >0 K,
B = s e < 0,
B o= (x, -cey %eo). RHERNE ve w™(R*), Dyve
c*(R), iR ( |
—Av — fo(x) = h(x), & R"\{z. = 0} A,
R R R R B
—AT(x,1) — folx,7) = B(x,7), - @3.11)

3.9

¥
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v(x,t) =1"" g 4y, ; e (“11'__'___3&_)
—e K T

X p,_,(x '; y )u(y)dy’,

Hh prspu DHN 1 52 — 1 HERCHL
NAHBGIUEME DDy ZERE
—ADD,7(x,7) = DD %(x,1),
NS IE 3.1 HETEUTEHE 3.2 NER . RINEER
|D,DD.5(x0,7)| <= osc DDy9(x,7)
B.R(:a) ’

4+ R sup !DD g %(x,7)]|

Bg(’o’

< C[R*V[DD,v],+Rr* sup |k]],

Brec® |
5%&® 3.2 /9iEEA LB R = Nrt, F|F5| 3 2.3, %EHS{N%
53 RLNF
[DD,#]a < Clfla. - a2
H* iR GE

s—1
Dypu = — Z Diiu—f’

R A {EF(3.12),
[Danl. << C[fl..
R T EHEAEH.
PR L LR 5 5 ) 2% AR5 .
T 35 BHBEGOBMARRHERT), e R0 <
e<1) HHRITEGOSHREKE

“IBR’.';, '=’0,

A st
[D*]. < C17'[fla,
HPCUKBT n, 05 Ala,
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§ 4. Schagdcr Rt

ERTAE NN AT h, THASIEE 28 B, |
5241 & o) BEXTXMHE [T,,T.] EEFIEMRR
¥, HED T, >T 20, ITFEE s, 1T <:<s<T,,PHE

@(e) < Og(s) +

G —i)a + B, .1

Hph 6,4, B5c RAEAEE, 6<1, N

w(p)éc[(Rip)a+ B], VI, <p<R<T, (42)

Cﬂﬁiﬁﬁﬁ: 0‘96. .
kB8R, & = p, 3i+1=“i+(1""7)7i(R—P? (i=091_,
2,00), B0 < v <1fE,HEE (41) "
A
() < 8(2;1,) + (1 = )P (R — pyT* 4 B
(i=031"")9

BHEZES
p(a0) < 0%p(2,)

[a—r)f(R > ]Z o

P T 8 0re < 1,4 k— o, MH(4.2),
XAPSIEBA L MRAMERY: SN TERE <sH¥ o<
1B MU OCs) AIBA 54,
B OR R MWERFRE. HERNTEE—B stk E
54

Lu= —ad'"Djju + b'Diu + cu =}, {F QN, | (43)
Bk AR
EHEAZA> 0[S
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AE < ai(2)EE < A|E]?, V2€0, E€R,  (4.4)
aib,ceC(0) (b<ae<l) H

LS a0+ S lo + Il S Au. (45

S 4.2. BIEMIDNAKAEQ LHR4.4),(45), Nz
TERET ne,A2 5 A, WEH R<1, WTEFEOI<R<
Ro, MR BrCO,u€ Ci(Bp) (0 <a<< 1) HEAHE (4.3),1
AT

[Dulaip, < C {—i- [flaiz, + R_z—“|“|0=nk}’ (4.6)

K € AT na,A/2 5 A,
WEBA. AWk A =1, & Br BUERD xo, N HEEEZE, ¥
77 E(4.3)5K
—a"'(x0)Diju = f,
Hih
f=f+ (@(x) — a"(2,))Diju — b'Diue — cu,
B e 3.3,
(D], < Clfl.
< C{[fla + R*[D’u]. + |ul;},

RSO B LI, RAREASR (L1)50.10 (K

s=lzi),

(D], < CRUIDW1, + C{[fl. + R™|ulo},
B R (i) W 0<R< R, RATA
[Dlu]s < C{[fl. + R7*|ulo}.
31 #IEHE,
51 4.2 41 uE Be thAA B RAMELWANEE, B
GIFTELRL A3 18 4.1 SRR IE—R (I, IR BET (4.3) B
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ch &,
SEFE 4.3 (Schauder NHIT), RITE (4.3) HAKMBER

#H(4.4),(4.5), € C*(Q) (0 <a<1) BRHERM.IAIM, N
FER g'cco, BRINEF

4] 000 < € (% 1#lueo + Iul.,;a), 4.7)

ﬁmcﬂm*ﬁﬂ: 7’9“9/1/19/1.: DJ.EL diSt{g'sa-Q}.
E8A. Rk A= 1, & R, B&5IE 4.2 FaE H B, i

'R, = min {R.,,-%— dist{Q’, ag}}, HTFAER 1€Q, 0 < R<

R, 830 Bx— Be(x), Bt Br LAYEWEY (), 8
Le C:(BR): {(x) =1 Y x€ B BT,

P — N\epel Nt C (4.83)
(DA + (1= Dy RDRL. < =i
Heh C=C(n, &), 0 <7 <1, XHEANRYEF HBXERER
B, HAES v="L[u, I] ve Ci(Br) HI#ER
Ly =2f + [—a"D;l + ¥ D,L1u — 2a*’'D;{Dju,
BRI 4.2,318 11,588 1.3 5(4.8) R85

[Dzy]..;BR <C {(T:l;ﬁ’

c.
T YIES

EREIY € Buyl(e) = 1 B, FIARRABAXSABEAFX
(1.13),(1.14)a74&

{f]o;a,, + [f]a:BR+s[Dzu]a:B;‘

Y
l u |°85RI-

1 : '
[Dzu]a;am < C{[f]awn o S[Dzu]mlR + m [f]wn,(
C,
[(1 —r)R]* lulo}.

HAEIR o() = [Dulss,, FELRHRE R =5, R=1, WH0<
s <T< R, WL RIH |
v 32 « ~



: o : , . ,
p(s) < C JLS(P(‘) + [f]ﬂBgB + E‘__—;)_“ [f]"'Bi.

——“<,_,)z+ jula).
ERefH C, = 7, R G| 4.1, 048

Yl., <C 4 1
(Dlen, < € 1), + (ios

C —_—
+_ ¢ } V0 < p < R<R.,
(R — p)”" Iul ?

BEH R=FRy, p= 2 #Hﬁﬂﬁ%%ﬁ%

[f]

O:BR“

I lluBg C{If‘aﬂ'l'luloﬂ}’ (4-9)

E%Umﬁﬁﬁﬁﬁﬁﬂﬁ]ﬁ (4.7).

B E. i&ﬁﬁ@ﬁ)ﬂ’ﬂ%ﬁtiﬁﬁ":(“)ﬂ a’l, & ,c,fe Ct(Q)
(3=0,0<a<l,i,j=1,2,-+-,n), MR uc C=(Q) RFHE
(4.3, FIAEBEBSELILER we CH=(2) BEXTER
Qcco’'cce,

|9} psz,0i00 << CUf mo” + |4l007)s

ﬁEPC W*ﬁ:}: n, Kk, A/J-’ dISt{-Q o9’ } IAR a" » ¢
Che(@") HITEHL.

§ 5. Schauder R4t B

IR RO B, DRERRAE R, RATFT LG22 R HHE R
&t

SI1¥51. FoEBEHAYFLRF 5, 20CR, =R N{x, >
0}, H SCOR:, HFEMUIDMNWAYAE 9 EHE(4.4),(4.5), MFE
E&W?ﬁﬂ: ”:“’9/1/2'5 A, H{JIE'I%’& R, 5 C, ﬁz'?%ﬁ?}ffﬁ
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0<R << R, BIRLMLTF S ERIEIR Bic O, ue CH(BR) 1F
OB N{x, > 0} BHEXHE,7E SNOB: EATHEBREHTEA4.3),
Iy

1:I)zu]a:B; <C {—:‘F [f]a:BE + R-z_ﬂ‘u‘o;BE}' (Sl)

WEIEIER 2 5518 4.2 4L

5|5.2. Qs Ss.1FTR,HE(43) NABHEREGADS
(4.5),3% ue C*(QUS), EQNWELE (43) HES L =
0, Nzt FIEE @ CCQUS,RIVA T

[l < € {3 1l + 1uloo] .2)

ﬁéqjcﬁ‘ifﬁ:f‘ ”:asA/laAa 5 diSt{Q’9ag\S}.
— A
{EBE. ALk A=1. & Ro=min {R.,,—;—dist (@', 80\s}1,

Heh R, R3S MEREE, B O~ 0N {n >R,

B &'cc@Q, FrLli Schauder W{EHHAE

' #2007 < C{Ifluo + |#]o:a}. (5.3)
BAER B, BRROUE O NSHHR,A5ER 43 Z2MAMNT]
EEESVSACR): b2y

lul"‘”fé:_ < C(|flao + luleo).

BT O NSHIR B, %24 OO WHEE, AMHSFERR
=, HH
Vul2,marna < C{|flae + Vo). (5.4)
EHGHEGOHESE G.2).

BT LRGEREF—BERXE, RITAAERBFR
Ao, RUTE—'EE LS, RATALISIH C¥ %
R0 BE L RERAFERET.

eI 5.3 (£ Schauder {Hif), EHE (4.3) WRKAR
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%MD 5 (45), 00 BT c(0<ae< 1), ue C(d) B
BEHEG3)ELEMN ulso— 0,7

Iull,a:9\<- C(%lﬂa:a*‘ I“IO;Q)’ (5'5)
ot € RURIT n,0,4/2,A, 5 0, |

WA, ARpEiE A =1, & x€00,9 RE—ZpEX 5.1 fiF
09 £ xo AU RESFRIJEIEBLAT , e Bt

[ dlravne < K,y ¢ msf < K, (5.6)
fEEBE®R y=¢&), I8 4() =u(x), W] 2 FHEFE
@D, a¥ D+ ca="f, (5.7)

K

a"”(y) = a'l g—i— Qf, c(y) = uogdp™'(y),
i Ox;

B = gi __azyr i _@_y_r
2 ow; 0wy T ° B
Xt HR(5.7)F N A58 5.2,8F
1, g, < CClE st + [Pl
TmAr g «,E
lulz-aw_‘wf,z) < C(Julo0 + |fla0).
RENMARGT SERBEREEYS (5.5. DEREEHNE
. HEFEOTNEERERE A KT,
Ml ZEFERSIG, MR« ARFEBLRFKM,ME

=, 7 02 E ' (5.8)
H ope C’f“(ﬁ),ﬂll‘liﬁ'ﬁu_FE]?] Schauder {3t
I“\z.a;a \<- C{‘f\a;.@ -+ |‘Plz.a:.0 + _l“lﬂ:g}. (5'9)

B9 LRI 5.3 BT EM w = » — @ RABEXA
&7,

O OMWE2 E we (D) RIFBUDEBFFRAG MM,
o' WK (4.4), H o, by ¢, f€ Ch(2),00 E:.F Chtaa,
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P € Cne( D), RFERAILIED u€ (D), A&
l“1k+z.a < C(].ﬂk.a + '](P]k+z.a + ]“Io),
Hop ¢ RIRET #, ook, AJ2, QPR o, b, c iy Co(D)

9.

§ 6. HEFHIRERE

BEREE-—MEENSENBRVEESER, FIAXNER
ROUUBABAOBEIEET |#loe, XBEFENF Schauder {f
IR EEN, b, RERESHERBRNNEIGHEE AT
LBRAARBER Y HENEEFRZ —. |

AV RBEEIRE R WERXE. |

BHE61 (VREFE). EFLmU3IDEX, (o) HE
FE(44), ¥ BER (i=1,2,--+n), ¢ =0, H uwe C}(AN
C(2) HEQLFHBE Lu<<f,li

sup u < sup u* + Clflua, (6.1)

Hoh CRETF », ‘i‘ > 1¥loo 5 diama,

EEA, P,

(1) £ clx) =co>0, & v =~ sup uwt, M) v R
L”gf-"cggp ”+<f: EON, (6.2)
v <0, w00 .

MR v FEONER x KEFERBEKAE, N
(Dz”(xo)) <0, D”(xo) = 0,
Hoh D FoR v i Hesse %R, [Hilf
. [—a''Dij» 4+ ¥'Div],, =0,
H(6.2)
e(x)o(x) < | Flosas
A
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fle,

sup v < |

il

sup = << suput 4 flv l”o,p,
’ o 809 Co

(2) ZB—BER c) =20, v=20, Khz>0E%
SERRHBGRITR EEE B I 2, RIS N LEFHRER, &
SR w R

—a'iD;iw + (b" — 2 i a—i) D;w

z Oxi

+ [c -+ 1 (6'D;z — aiiDifz)] w< i. (6.4)
z z

BAVE LR 2, E15

z>0, —a''D;jz+ ¥D;z >0, ZFEQN,
W% F w B9 AER(6.4 T4 RERTHRRER. R
BOEET I<xy <d RHFEEX A, N

2 == elad — g“‘l‘

8o FHRN,RITE
—a'' Dz + ¥ Dz = (a"F — b'a)e™

21(& —J—’:-l‘*a)>o_

HEET wleo<<0, HE—PHERA
sup w0 < C | flua.

H k378 (6.1), _ |

P62 fEE 6l HEET, mE ue C’(Q)ﬂC(Q) ]
RIFE(4.3),0 ’

I“lo:ﬂéigp lul + C]ﬂo.ﬂ, (65)

Hoh ¢ S S 6. AR

R, KRl DINAT* 5 —=u.
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BE. ¥ f=0RARLEX (6.1) W “» MIRABRELTE
60 LRE”, IXAEIBHNTE IR « REAFER, W —iR
FefE QINIRFIFE AR A" 55, e 6.1 FRODES B B,

§7. Dirichlet [a]Er 7] @ik

Z & Dirichlet [F]1
—a' i Diu + &'Diu + cu = f, EEQWN, (7.1)
u= @, {£0Q t, (7.2)

CoBimL 3 o0 BT B mROEONARERG.LD,
(45), ¢ =0, f€ C(Q),pe C*(0), Hrp 0<a< 1, WRIEHE
(7.1, (7. DFLER IR € C(D),

LB, R5iEe = 0, VERMFY alf b sonsfv € C(DIN =

1,2,--) BEEIE © EABI—BOBB AT o,6,c,f(,i =
1’2’...,1,) E_ .

—;—-Iglzéaxg.-g,-szzngv, Vee ,6€R7,

en 20, [fnllae < 2[if]uo (N =1,2,---),
S retle + 3 isula+ enl) <24,

RIG % EILMIRE
{""'a;{;D,’i“N —+- b:\’D,‘uN + Cnty = fN’ EQW,
uy = 0,7 69 I,

BB — R 5.4, WH(7.3) HLEM uye W (@) Nwito),
i Sobolev # AEH uye C(D),5 H Schauder &S (52
M 5.3) 5% 6.2,

IuN]Zm;.O < leNla;.Q < 2C |f|u;.o:
HohcE N Ik, 1 Ascoli-Arzeld T8, {uy} ZHTEF EF
Hun} #E CH2) TR THER », EHERIE» BET C*(2)
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B R(.1)E5(1.2),
WEIFEATER 00 URBHERKNEG, RIMNBE ik #, &
Z BB — X . |
EX 71, HERXE oOcR EHIRER, mRNTER
%€ 80, FER B,(CR\Z, B,(3)NEG = {x}.
EIE7.2. HOHEHANRER.FEGLBEEE (L) 5
(45), ¢=0, fe C(2), pe C(L), Hp 0<a<< 1, NnH
(7.1),(7.2)FAEME—HR uc C(Q)NC(L), |

iEER. TEXHF {0y} {48 oyco, 80y BT c B g
sup dist{x, 90} < L, XAEE 3 5 on € C(2), R |oy—

r€5dy N

Ploo =< —. & Dirichlet [AI&

1
N
{""Gi"Dii#N + ¥'Dijuy + cuy=f, £ Oy M,
uN= (PN’ E a'QN -tl

HEIE 71,77 ux€ C*(Qy) BEHT O, N TER SCCO,H
Schauder &1, NS K

Vw)2m0” < C{1fluio + lunloioy}

(7.4)

1
< ¢ {iflus + lolus +

HhCcRE#HT N, F-4MARERXEH EH 62 B EHN., H
Ascoli-Arzeld FH, {uy} # C(2") RS TFRE. N A
BERN AR, TR {un} WFFEF {uy,} SHEE «€
C(2), FE/NTHE CccO, B k-0 i uy, 7 CH(D)
I sh T ». FEZORNTERZ LR FEIIBRR, SZHIRIE «
EONHBREFIEGT.L), & THRIEEIEH € €(2) HHR %K
H(7.2) HERRITERARBRAGTE., T xne o2, % B,(y)
BES 7.0 FRRAIMER S x RUVRIRER B WE M ERME
B ow(s);
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(1) w(x) = 0,0(x) >0 & 2€ O\{x} B,
(2) we C(@),Lo >0,
R LR AT 15 1R R B
w(x) = ¢7PF" — BTy (7.5)
Hrp g e, m7)AanmRRsEER(DERAN. it
HGEE c=0)
Lo = [4a"8%(x; — y;)(xj — y;) — 24°5;;8
+ 286 (x; — y;)JeF1=mo0
= [448%F — 2nA8 + 28iA,ple HaTeR,
Rrh d=diamQ, B8 x&HK,ME
Lou=06>0, ' (7.6)
Hbo BE—EFH., ITEEEEN 6 >0, FEE x BB =
A (%) R |
lp(x) — @(x)| <8, X x€ A (2)NQ I,
HT o) & NA (%) BETFHR . BCESKURBT &), 7]
5
Cu(x) + p(xo) + &8 > @p(x) > —Cw(x) + ¢(x) — &,x€ 2,
U NFESRE,RITBE
Co(x) + p(x) + 8 = py(x) = —Cow(x) + p(x) — &, x€ 0,
H7.6), 4 cRaRMRITE
L(Cw(x) 4+ ¢(x) + &) = Luy
= L(—Co(x) + p(x,) — ), x€ Oy,
NS RERR,ME
Cuw(x) + @(xy) + 8 = uy(x)
= —Cw(x) + p(2,) —8, x€Uy,
4 N—oo, B3 '
) Cw(x) 4+ @(xy) + 8 = u(x)
= —Cow(x) + p(x) — &, xve L,
& x—>x 25H
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e(x) + s 2 lim u(g‘) hm u(x) > (pr,) — 8, |

H & FEE#,NE

lim u(x) = pla).
HT x,€ 00 pUtEEH:, ﬁﬂiﬁ u(x) Tuﬁﬁi_ﬁ?ﬁ 80 %R
(7.2),

LB R+ EEMN, % T Schauder NI
B’JT“FHu&ﬂ%Iﬁ@ﬁﬂ%ﬁ@ﬁﬂﬂﬁ%#ﬂgﬁﬁﬁﬂﬁ EEU
LiBE X,

EBHEII & O RET C"(0<e<]), TE (7 DR
MR (44) 5 (45), ¢ =0, fe CY(2), p€ C’*‘(D), Ul‘ﬁl@
(7.1),(7.2) FEEME—RUR u € C°(Q), L foi

B, Ak ¢ =0, HT 60 BT C¢*°, Qﬁﬁﬁ'ﬁl‘ﬁﬁ
i, R EIR] R (7.1),(7.2) FFEM u€ C(Q)NC(Q), FAERA]

RAGER « 72 60 MIEB—HHPEBHNET €. & %»€dQ, ¢
E%—“ﬁﬁ—:ﬁi 5.1 #ifyekst, B B g€ C=(V), o€
C(B) . BINBEARTIE we C»(BIDHNC(B!) B#FE B! L#E
FE(7.1), RISIEMA we C"“(E%). EEEX 0B AL, B

TIREING 0B AKX B, E R B P pne C(BY) B
@nlostos, =0 H
oy — 4|zt = 0, ¥ N—> oo i},

# BB A A

{—a"D;;uN + UDuy + cuy=1f, & B} W, (7.6)

unlost = @y, ¥ OB] L,
HERE 71, LRAIHEFEMR »v€ C*(B'). HBIE Schauder N
WSREEEREESR (o) GETE A (], BB o &
B! E—HWGTHER &, ANT £ & OB/, {ay} &
| C(@) HhET #, FE(76)hS Ny— 0, NF
—a'' Dy + Dot + cti = f, 1 B} N,
#=u, . OB I,



E%EE 31 £ oa=u, MNFEE(7.6)RHASIES2,NE
[ uN] B" < C{lfla18+ -+ j“N|0;Bf}

< C{|flas* + !@Nlo;n'f}s
KEPCSJN?ESQ & N— oo, NiAE
[sz‘] C{If!a s + l“lo;n]"}t
Bl we €*=(B}). wRIFLL,

ME., 28 73 WIEHAEL ERAH TN TS it: & HF &
(T.DRBER(4.4)504.5), ¢ =0, fe C*(D), QP RIMNR%E
#H, HEIDBR s BT C», Bl pec(@)NCc(QUS), W
Dirichlet [BJEE(7.1),(7.2)EEHE® ue C»(Q)N C(D), _E_’Xj':_FEE
& SCCOUS, ue C (D).
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=¥ ;7 1B %

AERAHRTESENARN M HEMNGTEABN S
FR#y L? fhit. FAX—,BRATERS Dirichlet [AIEE W™ f#%
MIFERE, XEFRAEN THRQERRRTEREY THhR
JRENMRBE O ERMN.

REXTEHIARESENBREZLERERN, %Zliﬂi’fi*%ﬁz
HATIEEE BN X —SEREANERN, C

§ 1. Marcinkiewicz NiEFERE

EM 11, % feL'(Q),t =0, E8E _
A ={xeQ|{f(x)| >}, (L)
Hs o
1() = | 4(H)| = meas{z€ Q| |f()| > (12
FRA f BU A5 R EL
I 1.1, % feL?(@)U <p <o), N

[, Weas=p | oamia, )
iEA. f Fubini &@
[ tfinas = [ ae [ pimas
a 2 A i

- S dxg prt e, dt = p S ! j zadxdt,
o 0 0 9

Hep oz, BRES 4.() EYARE AR, b IrB(.3),
® M 1.2 (Marcinkiewicz 23[8]), #F p =1, ‘Izﬁlﬂgﬁﬁ*
HETHE L? BEIGEA LI(Q)), mE R
“ﬂlz.f,(m = inf{A|2,(e) < 17747, ¥s > 0} < o0, (1.4)
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CXEBEER -, FRER. HS4 LI(0O) = L*(0), #
T T Ifle=inf{e]2;G) = 0}, H ik % ¢ = lifil. BF 2,(e) =
0, ¥ < |flle B 2;(e) = 0, e X(1.4NH IIfHL: IfllL=.
3 5hA] PLIERR
LP(@) S LI(@)CL(Q),Vq <p,q> 1, (1.5)

BX LT f €L°C0) |

S measd () < L‘ If(x)lf’dxégg fG)|? .
f(1.4) | |

lif ”,_r 1flle.

Rﬁu% feLi(2), EEI%'IEI 1(1.3)

[, 1z =g [ #1414
<gq S: 1973 A,()1de 4+ ST get A4,()) de

< qlQ] + Iifli, ¢ j 217170y < oo,

E)L 1.3, ﬁRTXI L?(Q) — L4(Q) RBIskbkmst, mRF
Q>0 R
| T + g) ()] <Q(leCx)l | Tg(=) )5 ‘
Vf, g€ L?(2), a.e.Q, - (L6)
M%ﬁzﬂk%ﬁ’r%ﬁﬁba& (P,Q) B, mRFE C>0 FE15
NTFliLace < C”f"r.l’(m’vf € L'(Q)
ic
1Tl = sup_ITflee/ Iflrs ¢
o0

THRAB (prg) BN, MR |
”Tf”LQ <C hf“u’(ma Vf e LP(Q) - : ‘
B (1.8) %ﬂiﬁﬁﬂ: 1<p, g< o0, METRE '(?’9) ﬁ
B, W56 (p,q) BH.
M 1.2 (Marcinkiewicz PNiHERE). iﬁk 1< p<g<oo,
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TR THRRS (p.p) B, XER (29) i, H
IT7ll,, < B,liflle, V1 € L2C2), .7
ITfll,y < B,lIflls, Vf € L2CO). " (1.8)

TR rip<r< q,T =55 (r,r) M, B
HT ey < CBSBLY,

Hoh € REMT o909 5(1.6) il 0,6 = ’r’g_ig

i8R, & fe L7(Q), B f RS f= 1+ o
(a3 {o, % |f(=)] > 7s K,
1(#), M |fe)]| < ,s B,
fohy BESEEH, s> 0, ABRE fre LQ).f € LNQ).
F T RAG M, Bk -

meas{x € Q| ‘Tf(x)l = s}

<< meas {xE Q| le;(x)l = 56—}

+ meas \[x € QI Ing(s)l > fg—}. | (19)

MR ¢ < oo, f@(1.7),(1.8)5(. 9)?%]75 |
() < (ZQBDPWIH (ZQBq)'IlfzII'

,As'-_ﬂ

163?:1@1 1
* Sa | Tf|"dx = g: rs" Wy (5)ds
< oy | reras|  ifivee
* (ZQB’)qu: s'—q—ld"gmm HALE

flzr
- (20 R,)?r gg |1flPdx g T I
[]

+(iQB.')*rL !fl'dxf

sy ggTrH!
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I (TR CANIC TR | (N
r—p qg—7r 2
B 7= (BB,
1T lle» < CBSB:7%,
Hoc g T pig-r 5 Q. 7
R g = 0o, ALY /AR, ME(LIDAMBLIAF. BX

B B(1.8), ITflle < Bulfelle < Burs, imv-s--zéB , Eg

ERBL, RBRUTY ¢ <o RIS, TR

r—

. £
i”?. “T"(r.,)éCB'r '_Bne ' o

EmiE,

REXE EIE:

B[R 21, % f=0,fe LR, UNFERERY «> 0,
FERTREF52ER:

(i) R"= FUQ,FNQ = @,

Gi) f&@) < a, a.e.F,

Gii) @ = U Qu {04 BAFHAESE D TRT LR
k=1 :

B3 97 1 » R T Aot |
o<fof@ar<ze  h=1,2-), @D
ih |

S

TR, S R REHEKR, Lk mik 2k, E88FE
WIXBENIIHE O By
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S’D' fdx g_ [+ 18

BR—EELBE, KA [rf (Dde HIR, HE— 0 X85
B2 ARSI SR Qs it gk H SRR R g0
Bo 1, &o” fdx < e,

W 2. f. fdx > a.

O RE BRI, RATEFEXF 07 A5 BARTT F
w0y Zz— X Tk 5k, (SDE%EESZ A%

i a<]LQ fdx < fdx < 2%a,

27" |Q i § ‘
MERE RS I, Mk a4y, R 2 BELAIE, REE
X QX% FRSBREER 2 RIMFEILSER 0y HFHE, TS
F = R™N\Q, XE,WE (1),Gi) BRKIr. BEIFHANS Gi).
WTER v€ F, BEEXBRYITERT {0} 57—, EF
€0, |0,1—>0, % [—>oco ff

ERFaE—4 0, F—mERRy. &T f a8, Hik

f(x) = lim —LS F(y)dy, a.e. P,

1»w l lI

|
)

i .
f(x) a, a.e. F
5L B, "
121 < L il
[44
E TR

|} = Z |Qt| < Z .{0, fdx < “i— “f":.‘mﬁ').

k=1 k=¥
EEES WS EEET Calderén 5 Zygmund A, 3T #
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RERAETORKA TS REN, FHEERANERIEGEKY
EEEEAK D,

§ 3. ﬁ‘ﬁ%)‘iﬁﬂﬁﬁ it

MNT#EA, Laplace HBRAZEER N

1 1
M = = Day 17

I4F feCP(R™, ERELf HWBR Newton firh
wi) = | TG — D1, (3.2)

5|8 31, & fe C;(R*), M} Newton fir¥ we C*(R*) H,
R . i \

(3.1)

: .*:%Aw = f, Yx€R", . (3.3) |
TR, H(G) B :

w = r©f - o,
FREE weC (R, BASBREAR
aw(r=| IO — £

= o IO F2 e — Das
_—tﬁhm Dir(e) Zfx— pras.

H—RoBRoER

mw=%h{mmm—nma

FEBRIASMT ANE) =0 (% |5 =0 W)@ ') WEX
KRG, R E LR RRBHSR(3).

HEBGDBR w=Nf, KENE CIR) E C(RY) 8
et W TR i,/ <ii<s) B

» 4§ »



Tf = D;;Nf, (3.4)

Brh Dy BoRMOET s Tkl Cr(R*) = CT(R7)

ax,-ax,'
BOLR Mk 5,
5|#3.2 TE LXR) E LR HERGERFT.H
IT flar < 1. (3.5)

iEEA, 3% fe Co(R™),H(3.3), W TIERER Be = Br(0),
! fdx = S (Aw)t = ZS D;;wDjjwdx,

N ERAmREKR TR RE
L Pdx = SB Z (D) dx

LB ZDw(D,,w;_D a0 T )dx (3.6)

ﬂ”ﬁi& f B4 sptfC B, HT R>2Ry, ¥ r€0Br

Dl < | 1DrG— 11 las < 25,
Ry

C
D) < [ 107G — O 1D 148 < 5.
Ry

R (3.6)h4 R—> co, MR E o
L,, Z} (Djjw)ldx == IR' fdz, (3.7)

BEREXR
1Tl < Ufllees V€ Co(R®),
BT Cr(R*) 7 L(R*) hfg, TAg—ERY LR EH
AEBAREEET,.RITE2EQ.2) R,
S|¥F33. WTEARR =), HRTEM

J& sup j
1<~5‘_-'a$u< Ixi>216

Ko J AT n.

| D;iT(x — &) — DT (%) |dx < 00, (3.8)
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iE8R, FIHEPEAR |
s | D;iT(x — E) — DT (%) |dx
lzi»2l &

D3 Dl (x — 28 | &4 1 dx,

lzta216 ¢

<]

Hih 0 <1< 1,383 I'() WEERS 1x— 1 >-;— | xf

(4 x| =2 |&I8), 0
5|.ﬂ>2|§ IDil(x — £) — DyT (%) |dx

C
< __c__
\S|,i>2l€! 'x'—l§l"+' l-fldx

<ol A .cc
ie1>218 ||t =

SIE34, TEFHA,1E,
EER. ik feCo(R?). BHMIIBNET 6|, UFE
F50f8%
R*= FUOQ,FNO = &,
()} < a, a.e.F,

- = 1
o= U ow 101= 3] 10 <L Il
k=1 k=1

%gk (fldx < 2%a,

BLEEE X
f(x), t€F,

) = KOEr 0, R=152,00), B9
b(x) = j) —(x), BHEL e HRAUTER
lg(®) | < 2%a, a.e.R*, (3.10)

gl << Hiflles I2]ler << 2[1Filets (3.11)
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b)) =0, % 2P I, fo, bddr =0 (R=1,2,--9),
(3.12)

EER feCi(R") E(3.10),(3.11), e 56 HET L(R"), M
Tf=Tg+ Tb, BXTEE «>0

Ar(a) < drg (-”‘2—) + 7 (—"2‘-) | (3.13)

BB 3.2, T%W(2,2)8 M, HKAH (2,2) MK, XEXD
(310),(3.11),Ri1E

e () < A lglits < & glloolel
2 o a

< ¥ iy (3.14)
. . - ¢ . . e
it an(2), 18 00 RRBK 2V » (5B RN TLIH
wign of ¢

9* = |J 01.F* = R\0%, (3.15)

BRE |
lo*1 < (24/ 7)) 101 < (Vn). il (3.16)
(41

Xid

- p b(x), x¢€ Qk,

by(x) = b(x)Xp, = {0, o

B(3.12)

Sgkbk(x)dr = 0.

%E& bllt € C:(Qk)(l = 1,2,- "){é%:{

6% — o4l — 0, 4 1> o0 W,

-

3"* bi(x)dx = 0, (3.17)
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RIBET THRE X, % e (O = R\0} it
Tb4() = Dy o, = — E)Bh(E)E

= for 1DuTCe— &) — DTG — #0164,

Hih 2t RoR Q0 WL, ERBRAT G, £ (@D kX
T B, M A5 H 3.3, WA

Vg 178410 < sup [y 1007 — 0 |
— DulGx— ) ldx + fo, 164(O) 14

<o, PO lac.

BT I—>o0 B b 5 To % LR H B M AT b 5
K| Fateu FH,ZEERX4L - o 1[5

oty | T d= <y Sgk oy (E)ldE =y jg,( 16C£) 145,
Fr

[ 1780 102 < 37 [ uy 1T 000 142

< Jlbllr < 2415112

e |

meas {x€ F*IITs()| > 21 < 2 )i,
2 a

FAGL16), RMA
Ars (—‘;") < | O*! 4+ meas {xE F*||To(=x)]| > —;—}

< 147 + @v/m)y e, (3.18)

¥ 51H(3.14),(3.18) A (3.13)18 F]
ar(a) < [2°F + 41424/ 7)*] ’—[%éf, Vie Ce(e). (3.19)
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HEMA cs@®*) £ L'(R") MWREZHAIDABELRANTER
fe L'(R*) pkar., (3.19)BEH TR ,1)AE,

EEIS. HT 1 <p<oo,TER (p.p) B,

WE8H. 153 3.2 5518 34 RITAE T EE(2,2)BAMNA Y
FA,DAR, i Marcinkiewicz NEEE,. N T1 <p<2,T &
R (P:P) iy} o

REZ2<p<o, iBp =

L HTEE f b

C(R")

| .. rinae={ s || 16— o] s

SR"
— [ Darrax | TG — o
= | e rG—e)DibG)ds
= | 1©Du ||, 1 — 9bCarax] a8
< [[fller T Al
R, WE 1 <p' <2, ARIECIENSFE
[» THOBGIEE < CUflaslibller ¥E, be CER,
At .
S llel|Lﬂ< Cliflie,Vf € Cg(R"),
aXl%li)%T%S‘i (psp) BLRY,
. EEMHEEALRBT Caldéron-Zygmund f, 5t %
FBORICIEB R Trudinger % HiKQ,
EE36, 1§ ve Whr(B:) AR
- | —Au=f,
WHF 1 <p< oo, FAMHCHEA
| D?sll1eay < C IfllLocagrs

Hrp € (UK nsp,
e %3 »



FE. Righig »e cg(R*), HEHE 3.1
ww) = | e — £)(—nu))de

~ [ .1 = eypcerae.
HER 3.5 ZRIETENE R,

§ 4 W N 53T

ZRAFBESHAKYE
Lu= —a" " D;ju+ bDu~+ cu=§f, £ 0N, (4.1)
u=0, 700 . (4.2)
BHBRG DR R: |
BT 1>0 F45
6:i8:&i = 1 |E|?, Vxe€ O,f €R", (4.3)

> lalloey + 23 Iblli=a + lellio < 4, (44)
if i

a1 €C(@)  (yi=1,2,0--,m). (4.5)

XEFEIT RS Schauder PRfETHEYITBEAELY.

3141, BHBRUGDNARNBE (4.3)—.5). WHEEN
@EﬁﬁT ”sPsA/l 5 a*’ H@Eﬁﬁéﬁﬁﬁ Ry < l.ﬁ%iﬁ‘TEﬁ
0 < R<<Re,IHE BrCQ,u€e Wpt(Br),l <p<oco H¥ Be L
JLT bR R R(4.1), 1 ‘ |

| Dllrnp < € {3 lrcap + R Mulureap}s (46

HEdr CEBT n.p,A/A,
JEBA. Rk A =1, & Be UERLD %, FABBEIZE R 5
BUDBERK

i

—a'i(x) Diju = f, (4.7)

fw= {4 (¢ (x) — a¥i(x))Diiu — b'Dyse — cu,
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DA ANOMEI RS E(AT) A RU TR 3.6 fYL5 R, R

iDL << Clifilees (4.8)
jiEPCRﬁkﬁ'l:F nyp —bfl A/lal =1, iE a’l E}‘Jﬁﬁﬁj@
w(R) = sup _ 1a(x) — a7 (I, (4.9)
[E T« ] . .

BEFE(45)Y% R— 0 B, o(R)— 0, g(4.8)E
1Dl 0 < C{|Iflle + w(R)|D||pe 4 llullwre}.

Bl R,> 0, @8 0<R<R, I, chzz)s-;—,mu& 0 <

R < R, K,
I1D*% ] e < C{llfllr + llnllwie}.
XBLF Sobolev ZARIIET SR TRHEMLR,

EE 42 WHERGDHAKER (43)—45), & xe
Wir(@) O VPR EBRTEMLD, N THER o'cco,
. x
| Inlrecars < €42 fllaras + I4luscar}

Hrb c kT n,p,A/l,,di;t{.Q'?aQ} PAK o' HUZESRAK,
EBA. A5k 2 =1, % R, B5IH 41 BiZ W 8, id

R, — min {Ro,—;—dist{g',ag}}. ﬁﬁ‘:%_é P<R<R: 5 ne

O, 1k Ba(s) WORETERE, G .
C . ) -
L(x) =1, % IEBp(xn)ﬂDk“ém ' (k—-l,Z).
4 o= Cu,v FHREFHE
—a"'D;iv + b‘D;u +com-=7,

ik ) . ) |
f=f + (—a''D;C + ¥'D;0)u — 24" D;LD;u,.

L Fi5| B8 4.1, )%
1

1D*v ||Locpqegn < € [”7"1.9(3,;(:0'» + R ”9“1.3’(33(;,»]
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s |Dsllurcageam

< C [”f”:.frngczo)) +

+

1
(R _ p), "“"Lf’(nRtson].
I%jia By = Bx(xo)’ #E‘i]—ﬁl’]ﬁ*%iﬁ,ﬁ

1D%lscay < € D% lircao + Wllrnp

1
(R — o)’

BEE—EIm 4, HF %< o <R <R,

-

fl2] r,P(nR)] .

1Dulircay < € [floscays +

1
TIS ”u[lmm].

Bl Rw= Ry, p= %R., RIER A RS T A A
.

§ 5 W gRT

BT W fEiEN % LS Schauder {EIHEARM, R
RMBAAHRREH, UERKTES T, |
BIEBS.1, % we W (BHDNWY(B3), Hh Bt = B(0)
N{x, > 0},u Z£ 38BN {r, > 0} MEHB,. XHERFE
—Awu = f,a.e. B}, (5.1)
1) | |
| D%su]]

Erhc RE#T »,p.
iEll. &
. {u(x',x,), Y x, =0 K,
—u(x',—2x)s X x, <0 W,

sy S Cll oy (5.2)
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Ml #ewir(Be) B Be FILPRAHRE
—An = f,
BiFER 3.6, &
D@l Lres,,) < C”?”L"(BR) < 2C{iflIlLeatys
Ht s (5.2), -

SiEs.2 EHRBALNREEE (4.3)—>1.5) o858y
YR S, QCR:,SCoBL, MEEMEBT n.p, A/L 5 o 1
EEBRONER R 5 C, FXTER O<R<R S5xLAAT
S LHVERR BiCQ, R we W (BR)NWY?(BZ), & 0BiN
{x. > 0} WIEAFHE Bf LILTRALFHERFE (41,0

| D]l o(a) < C {i— Uflleeeg) + R‘Zilullu(a;)}. (5.3)

5153, #5522 WRE T W E vwew»?(Q), E£SE
u=0 AEONILFLLHESFEM.D, INTEE ' ccou ,
S, Ei1A

. lellw®?0ry < € {—;- "f"LP(m + ““"Li’(m}’ (5.4)

R C BT n,p,4/2,dist{0",00\8} IR of (& K,
RERITAI/E w 2R,
EES4 B 00 BT ¢, FRUDBNAKWR (4.3)—
(4.5), R we W (Q)NWr(2) HEQRI/LFLRLHETE
(4.1),

el w*#0y < C {—::— flleocer + ”“Hr.?(m}a (5-5)

E’*‘C@Zﬁﬂ: n,p,A/l,.Q PIR o' HUYESEH,
XKERMATEEE, W SHHIREBT o S, ik
B FFI6F 4 08 11/ '
WX ZERIEFRBESHG
=g, 7 09 L, (5.6)
Hh pew>(Q), R weWw>(Q), s—peWyt(2) HJLF

.57



Gb b 2 5 2(4.1), MFK # B Dirichlet [AIE(4.1),(5.6) A (R
MRAEM)., R
@l 2 5e0e = inf {{|@lpr-r(0) | @ € W?(Q),

—@eWit(Q)},
MY «ew>e(Q) FrFE(4.1),(5.6)MPR M, RITF MM
lullweeay < C{lIfleocay + HQJ“W‘“?' o)y
+ [#lleocort.

§ 6. W fERIFER

RIAEEEEERORERR, SETERS O & =, #H
Aleksandrov H4EIERA, BT EERKNEE, RITESEAEEL]
it e, XEENRESTEHMARNER.

EIR 6.1, HHFBRG@DWERE (4.3), (44),H ¢ =0, I
Buec(@nNwi (@) WRERHIEML) (a.e.9),1

’ 1
sup |u} < sup |#| 4+ C — [[fll2cars (6.1)
0 a0 )

Hrhc BT n,A/1 5 diamQ,

FAX—4i8, RITAI4E F] Dirichlet H@ (41), (5 6) &
W (Q)(p = n) WM,

5|3 6.2. & 30 BT C*(e>10), 7‘5@(4 D) MARKME
(4.3)—(45) H ¢=0, XiE SCo0 HHMNT 00 BEFH, ¢¢€
C@,BESLE p=0,fe L?(@)(p = n),NFEE »e WiE(Q)
NC(@ W (41) 5 (5.6) BN TR 0ccoUs, & we
w=r(Q"), ' |

iER. F—F: Kk S =002, BRERUFF o, bironsfn
€Cc(2) £

fv — (L?(Q)), af— a"(C(2)),

. ) (6.2)
i, e e (L2(Q))



CE afisblson WR(43)—(45), af RTFNE—RESE, L@

“IRRE S EHEDAE
{—ﬂﬁps‘iiﬁv + byDiuy + cuy = fy, FEEQWN, (6.3)
uy = 0, E aQ J:‘;'
BB §7 AE(6.3) KRELEMR uye (D), HMMHE wwe
WZ'P(-Q)nWE'p(*Q)a B w*? {ﬁﬁ5(61):7§

: 1
luwllwreay < € Y lfwllzecars

HheE5NER, B w»(Q) AREN S E & H, {m} &%
FEFEITEE T sew>(Q), AR HRIE sew>(@N
wt(Q) B R HRE4.1), )
B RS 00 WIATH, HWHEENT eve C(D) B
ESLE ov=0 8 pv—>o(C(D)). FEFEWA.1) Hb&HE
#|0Q = @y, (6.4)
HE—PREIRHE(4. 1) 5(6.4)FEMR v e WH(Q) H uy—
en EWPP(Q). B W BRMHITHRRPER(GIRE 5.3)
4 llen llwr2cary < CCHfllrcar + lunliecar) s (6.5)
Hrh 0'ccoUl,c 5NE%. BHEH(6D),XFTFER NN,
supluy — x| < suploy — a1,
Wt uy —BOUR AW »€ C(Q), X W™ W i it
SxtAEFENE, {w THMTFFFE W) BXTHE K 4
Bl u, Bk »e Wh(Q)NCW@), 51Em5w (6.5 TEIL
AT B R A T2
& = {L|L = —da'D;; + #'D; + ¢ %R (4.3)—(4.5),c = 0},
(6.6)
Hooh (4.5 8806k ufﬁgxlaﬁ(") — "D < u(R)U i< n),

# R—0* Na W(R)'_"O.
SEF6.3. MENTEE Le&, 00 € C**, Dirichlet [R5
(4.1),(42)ET W (@)1 <p < ) FBHERE—H. W
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FERERXE 0,00 € CY, [FE(4.1),(4.2)0H ¥ € W (2)
DUy =Rritay

[l rope gy < —ji IFllrcans (6.7)

Hh c RIEMT n,0,4/2,0 LR «(R).

BH—HRIE: R fe L?(Q)(1 <p < 0), W] Dirichlet ]
Bi(4.1),(42) RTFEEMR e WP (Q)NWir(Q).

R, AiE =1, mEETHRBKIL, ¥ TERER N,
WELE Ly= —ailD;j+ biD; + cn €S, fy EL?, uy € W»?(Q)
NWe?(Q) E/R Luuny = fnslunllray =1, {ER

ltunllwoecay = Nlifnlleecor.
HER W HihRI1A

Nuyllwr ooy << C {llfnlleecoy + luwileecar}

< -Z% Hoanliwrrcoy + C

HbhcsSnNExk,% N=2C B,NE
layllwroor < C,

HEFE ww WTFIE Wh(Q) HmHEW S THE W ue
w>e(Q), BH aifsbi.on 5 v WEFFAHRE (6.2), BEA
HEAE # € WP(Q)NWy?(Q) H#E Lu=0, [u]=1, &
HEEXTH—ENESE, LHEFXEFEN. TE (67)RIE,

HyE#H w™ s, [5IE 6.2 EHNE—F—H,
Z R EEc6.3), T 02 BT ¢, BEFI MK, ik ik
FEomEE 7.2, AB(6.3)EER weC(Q@)NC@D). RBRMNFE
HIUEBR #y e WP (Q), IBREIH W &RET, EEROERE
FE, AWRAFBIER] ww EE—ARAHERT W, ik xne€
02, pifRE 09€C™, RV EIEE-BE NS HH x KB
HEm . BAIRTLIEY 0BT AR, Rk A% 0BT oK
E, ©y=9@k), id an(y) = uyop™ (y), W zy R 5

_ET]D";N + bﬁDr;‘N + EN;‘N = i,rv;
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Kb

~s . i; 09, 0y, 3, ; Oy ; Oy
ay = aj} - =&, b= ay r— 4+ 6y =L
Y N Ox; ax,', v N Ox;0x; N a.r,-’

ey = cyod™ty fu = fnodp7',
XtTF ¢ = max{n,p}, In€ LY(B}), HEHE 6.1, 5|F 6.2, ay€
w*e (B1), H#aEE », W ww 78 xn FEBET whe, B

BT whr, XBRERMNEAEERN. eIk, '
BREEZ6IOCELEIT w BEEHENER. ACRE®R
—HERIRTIR TIEBEM, ¥ p = » N, AT HEEH 6.1, FfE#E A3
EMRBHRT . HY p<a i, RITRBARIEHE W EHE—
M.
TH64 i OQcC, LeL, MHT 1 <p<oo, [AIA
4.1),(4.2)BET wr(@)N w2 (@) BIREm—R,
8. %% EHAFE o> 0 R
Lu+ cu= ' (6.8)
W@ Nwir(Q) hWREFH. Ak =1, By £ &
BIHE, 28 »+ 1 #2508 R, HERSIEN (5,5,
$), Hid
0= 0 X (—1,1)CR**,
T OtLEEET
L=L—-D,

BEHRIE: R« BHFE6BIE, U v(x, 1) = [cosorrlu(x)
R

]

v =0,

lr—-

LD & =0 X (—

o

, ) BBIES3,

lollweran < Cllollee, < Cllulliecgy,
HEhicRE ﬂ:P’Allsg Pl a* BUE SR %, Eexxk. B
Ak

¢ Gl =



1D, ¢llecary < Cll#fiiecars

o

ol ([, Veosatsifas) < Clulunan.

2

ELERRSHEE RS r =o', W o=1, WF

I.--—"— -21. -’-
o ”“”Ll’(m U N 1C°571’df] < CI!“I]L?(Q)

B o T KRBT nsp,A4/2,Q DI of BOESERE), WHKHE
#=0, RETEE63HEHE, 2EMEETFE £L = {L+
ILes}, i fe L?(Q), N Dirichlet [&]& |
{Lu +ou=f, a.e.Q,
ue Wrr(@YNWiyt(Q)
EH: Fuewr(@Q)NWrH(Q) p<n) B Lu=0,
BUE #= 0. Eﬁ'ﬁm Sobolev ‘¥, = T/ET L(Q), Eih

————— AL o 4 H—F FE s, « W

Lu—+ ou=f{,
Kb f=oueli(Q). mE—SHFEHERAE « BET
wh(Q), WRIVVNT n, SKE RSB, WG wewhe, K

=l 11 % BERS 2, bEue w(Q),
NMESERE 61,0] »=0,
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#PiE De Giorgi-Nash {§it

- R R Schauder it W Hit,.ZEPORBERKERYS
EHOEHABEESEH, XRESEIEEREEREN ATIER
HHRE, 1957 4E De Giorgi B3 TH KRN ABABERHEER
B FERRE Holder BLf5IF, 1958 4 Nash X T HiH &)y =5
BB T R, XER TFRILEHER S RHRTERN
WRTER —BE AR, 1960 4 Moser XHAM TX—HTHAUF
R ROIERR , B2 T ##8Y Harnack ARFR, HEB’JD‘J‘H‘:EEZ%J
MRBEENENSRTEZ—.

§ 1. SRR

K- TRERGE

—Di(a""D;u) 4 ¥'D;u + cu = 0, (1.1)
HARBHE:
BE A=1>0, HE
AE|IP<C dEE < A|E]Y, Vxe Q,5€ R", (1.2)

Z la* | = "o + Z 16l a=car + llellzoy < A, (1.3)

AT FE R, RRBHLRINRN®
—Dj(a'"(#)D;u) = 0, 1.1y
EEBRMIER P # RS 2 2= 3 9k, ERMNENTEN SR
(LDRK » =2 B2 E AN,
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L iDelldr < C SO vdx + C[|gllie

+ fllEen1t ACh) B0
EMET R TE —EM.14), BB PUTE18),RITEF

11
ess sup u < sup u* 4+ Clullzey + CF,l Q1" 1
2

BREKGEHEEFHI2HE_SHATNFEETERLEH
‘fﬁl‘f‘ﬁﬁﬂlﬁgﬁ C”"”L‘(m. .
MEL MRECAHE TR ve CDNC(D, M TFHEN
FRRSSERNTERIEHAE.3),(1.4), HibE FREEF
Rfﬁﬁ%ﬁa%ﬁ:(l 2),(1.7), F B IR AL. »
B2 & we C(O)N C‘(Q), EE My & E(1.2),(1.7) BOBR:
MNFEE L >0
8;(xz,m)m =2 |9 — [p(z — B)*] — &, (1.2)
—b(x,z,m)sign 2 < Al lg! + w(z — R)* + 11, (1.7)
N =R 4R AR 3L, _
ME3 MBEHFH.2IHH
Cail(xszamdni = IqF — g,
b r> 1, ﬁb%ﬁ%#»%ﬁﬁ@E’JEXFﬂEE‘ZE’J&ﬁJ B4 wE
R TEERY,
PLE R RN 4 ST 2.

§ 2. 75 534y Holder 1

TG ERUTENE 1L, ARXBHHRHBRER T
FFRT RO O, IMES M R H(1.3),(1.4) hRITAIDER »
KT il AERHE ol 58, XREENRERIBR S
BFR A BGARF GXMIERE 4 s FAEMBLAY Dirichler (R
7 i SL AR LA, '

ER 21 EHFBADEREHESH (1.2),(13) 5 (1.9),
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we W(Be) BHRLE B LERBELNTH ¢> n, i
Fom R Tlglr + R + gl <o,  (21)

M FEE p>0, 0 <6 <1,

}
ess supu << C HB t‘i"dx]“ ’ (2.2)
R

Bpp

Hd &=u* + F,, C R T "1A992P’(1 -t 5 U“UL-.
iEBA. Eix 0 <R< 1, p>=>2, BNk PRI

CZ“’H’ 1 Au 7 (2.3)
Hrb Z(x) B Be _}:H’Jﬁwf@ﬁ H(L. 5)'—'—5#*@%#(1 4)
L a,(x,u,Du)D,(Czﬁz"_’ 44Ydx l

< A SB (I1Dul? + Pl et dx, (2.4)
RIEFIFEw&E.2),(1.3), '
(2p—1) L (2utr e | Dul%dx
<Cp—1) 3 Lo | g |t
+ A S (g% + DB 2edx
+ 24 S (1Dul + g)L| D] P14 ds, - -
REF 7> F, 5B lul. <o, WA |
(2p — 1) SB 2971| Du\dx

S é’f_‘*'_i‘_] ’
é?"_\.sk{p{'— F, Ctds

+(2p — s L g@r?\Dul’de
c,

Gl st
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F

SR CRE ny A, ul, H B o=, Boe= 2, W)

1 S |\ Dy|ldx < Cp S h(x)atPdx
P Bz Bg '

+«C-S | DC|*v*dx, (2.5)
P Jer

K

i A 3
Ble) =8 1 L& a2,
(x) F, on9 ” ”L

R F§ Holder 7% X 5 Sobolev RFR

5 srErdz < |hl 0ol
8p . w

o sflfolli + Cemr—+{|Lp]L

< Cs|ID(Lo) [} + Cs~ 7 (1L, - (2.6)

B e = 51?:” 7% ¥ (2.6)A25), NE

S,R ID(Lv)Mdx < C (pis+ + |WLEe) j Ad,

Br
THmASAETE 1.2, RIHARER Moser X{UR[1G R 14
it.
EE 22 WHBDERERAEE.2),(1.3),(1.4), we
W' (Bar) (6> 1) BRAFE(LLIE B FHERIENT L#E. N
FE 9> n, QURIALMERE po > 0,FBRNTER 0<6 <1

., 1

. _ F

ess inf &> C™ HB {awx] , (2.7)
R

Bog
Hh &=+ Fo, C REBT 74,9, (1 =), (a0 — D™ 5
lwliz=. )
i, Rg5i%x Fo > 0, ZHWLL F0+8f{;§f Fyg, X% R =
- B4 o
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1,Z 8 B, FHBHRER. IRBRRE o= UG %™, BN
FRRHEN 5(1.4)

S a;(x,u,Da)D;[ P~ @r+De~4%]
;B1

-

> —4 | (IDul + NiEar+0e "z,
B,

wREBT 5 21 2UNHTENBSNTER p> 0,

. 7P
ess sup % 'K CU fi""dx] >
Bl.

Bg

B

ess inf # = 1 H ﬁ“‘”dx]
Bg C Bl

-1 1
’

?
> U a-ﬂdx-j i';"’dx] U z"i"dx]
¢ Ls, 5,

SRR 13 R R, RAERAE 5> 0, 8
Ee"“""ldxé_ c,
Hih w=p— In¥, WERBRE ¢ = Fae™, WTE
Lg 0| Dw |tdx < C Lﬂ (g5 + (g + a~*1dx

|~

+ C SB IDE|%dx << C L h(x)dx

+C S |DZ|%dx < C.
BU

K TN EREE 1.3, 8 = halnzzdx(a -1+ "),ﬁjﬂmﬁ

2
-

PEIERA A4 B, 15 A E A 451t

HERE 2.1 S5E# 2.2 L8 G5B AEIEFRIIA Har-
nack ANEHE,

R 23 FErEE2IM&EH8T, R« 25BN E B &
HIEREATE NN TEE 0<6 <1,
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ess supu<s C [ess inf » + F“I , (2.8)

Bog Bgg L
Hrh F, EXTQLD, CEHBT n,4,9,(1 — )" H lsellza.

SRIEFRIAEMESIE 2.1 ABEHFEA.DNE RHBAONE
Holder @E£EH: S5RE Holder &Gt

eI 24. BHBE(L)E EH R KA (1.2)(1.3),(1.4)
BEXNTHRa>n '

Fo= llglizs + Ifllzen < oo, (2.9)

InE « BHFBE(LDEQ FRAERSW,. WEE € =0, 0<r<l,
ERAN THER B:(v)CQ #FH

RY =
ess osc u< C - [ess osc w 4+ Fyol, (2.10)

Bp(®) d, By (=)

ﬁqj C,r @Eﬁlﬂ: "sAaq’diam-Q —% ”“HL“.

BTG SE 3.2, AT 2L R ML ES Harnack K

FA. ’
eI 2.5. % oBH B MEM R, HFRE(.L) WEHm&Ht

(1.2),(13)5(1.4), « BHFBA.DE 0 ERERIEAS LR, %

x,€ 00, m= inf x, WFEE ¢?>0FEHEYTER 0<<1,

BR(:n)naQ

0<R<h (8E),

o=

inf wp>-L H (u;)’dx] — CF,,
C BR“D)

BgR(lo)

ﬁqﬁ(; Rﬁkﬁﬁﬂ: "’Aaq’g’(l -0 5 “”“Lm.
REBE2R Holder #H(2EHENEFER 3.5),
2.6, fFEB2AURHT.NiE SRS —HIMNEETR.FF
Ee,>0 fF8 [#lopo <o, FEEC>0 5 o<r <1 {#E
lu(x) — ()| < Clx — y|"(luloo + (8le,00 + Fo)s
He 7,C REHT n,4,9,9 5 jjuijL-,
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§ 3 B Bl 3t

% TEBME ST, RITEEE BROEH &K, XBEXEE
—HHENRE, S TEE (2 €@ X [-M,M] X R, ik
HEDHR: '

Oa;

.(xsz’n)§£§f> l§|zs VEe R", (31)
On;
Da;
—il <A, (3.2)
Onj

3G 1D 2 3525 el < 40+ 1l

X

(3.3)

TSI A, RIS (52) MR IR SR M E

EZHU R, SR (3.1),3.2) REXIMABHAFK
. :
o FHENSEBO—MRENLREHESBR LS B
RIS, — i E R H BE RIERER . R ERERRK, BT
CEERTHERERFENES,RINBENIEARZEE LR,X
HASRENER.

3l BOBR-BUIMNRERBEEFZEEX 71),H
BOADEREMEKHG.1),(32),(3.3), R we CH(ADNC(D)

EFRBADEILNERR. B luliecs < M, W
sup |Du| < C,

Hi c R T »,A.M DK Q,

AW EETHE D WEREH.

R 3.2 Fue CAONCD) RHBRAVDIDE, lull- <
M, [#la0 <o(a>0), HENDHEEEAH.1)—(3.3),
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sup |Du| < C[1 + sup [Dul1,

Hp c T 7.4A.M 5 [ulaa,
U, BT«HEHRE
—D;la(x,u,Du)] + b(x,u,Du) = 0,
SRR N D 55

D; [% D,‘ku] +Dfi=0 (£ @'(Q) BF), (.4)

i
K

] aai 6“,‘
= 9% 4 0% b — boun,
fi Oxy Ou e !

MR &G (3.3),
il < AQ1 + [Du|),
TREOGOHESE

S {8% pubip + fiDa‘P} 0, Ve Wi (@, (.5
o L By;

& v=|Du)?, WP o EREE e D KEBKEI NV o(x)
= sup |Du|, X4 x €00 BTNEHEERKIL, HiE ne 2, A

0%k N> 1, B L(%) 2§ Ba(x) LHUBKRE L Hdh R= N,
I(x) W

L€ C3(Ba(x))s L(m) =1, |DL| <-;§— 2N,

FEGS)PRRB RN F(Dw)p, K pe Ci(Q), p =0, [l
B

L' Co —ng;kuDikudx + L fDixu + plldx
H

_,.g [_1_.‘?&1);,, + fiDxu| [2LpDiL
Ja 2

s

]
-+ PD,(p]dI == 0.

« 88



MAZHUFRFQGDH S w="00, WE

|, poltutas + | [CofiDam

+ (g-‘i' Djv + kaD,(u) LD, c] pdz
i

+ E‘fti] Djpdz < 0,
RiFl Cauchy K&, S

[ 08i by — 20 9% yDir + 204iDyu ) Digds
On; O /

—c L [2Vfi]? + |DZIX1 + |Dul®

+ |(D)tDL|1p < 0, Vo€ C5(Q), p=0, (3.6)
FEASRBE v RREHTEE  B(x)NQ LB TE, &
BROBEFREE-EER4D5GD, 33), HTFHa>»
(% N=R™ = sup | Dul) |

l—._.

sup w< sup w -+ CR 7 (IN°(1 4 | Du|?) |0

QNBy(xy) 89N Bg(xy)
+ [INQ1 + |Du|Dla) < sup w
8RN BR(xg)
4 C(1 + N ¥\ Dul?llgas + N* [|Dulte).  (3.7)

%E%ﬁiﬂ“ “D“”L’wR(s.,)). B L(x) 2 Buwr(x) LE‘J@%E@ i
Be(x) b L) =1, ¥HEAL) KUK Fuk)—
u(x)), HEBERE

So a;{x,4, Du)'Djudx + 2 {p a;{u — u(x))LD;ldx

+ s b0 (u — u(xp))dx
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+ gﬁ_o a"(x’uaD”);z(” - u(xn)) €Oos (-”:x-’)'d-f - 0"'\‘

e Ou = B0 N Q. R 5 (31— (3393 2% 2

niai(x,z,m) = 9!* + pai(x,u,0),
|u(x) - u(xO)! é [u]u;Q[ZR]“’ Vxe 'QZR,

RIVE
EQ ?|Du|2dx = CR*eN 4~ CR***N?
2R

\<, CNZ-a—n.
THRMAE R=N"', T&

-1 2 s_nta
“[D“PHL"(QR) <N 7 !éDuﬂ:z(QR)é CN ¢,
LI ]

7
I Dul*llpanoy < N o,

fRAG.7), R E
W) S g S R
| +C(1+ N+ N,
H bk 32 B4 2

. sup [Dul <K N Csupw + C,
2 52

Xt & AT E LAY,

§ 4. BEEHY Holder #fhit

ER—WRINELED], P we Q) (BXLLHREE T
W), M D RFBGODHER, YHTRIICHBIBE

Du fy L™ #ffit,Hk -%— 5 f; BBT L), NABRA

MARMBL MBI BH De Giorgi-Nash fliit,RITH
R 4L LR WHREAREGL),G.2),G3), m
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Fue ¢(Q) BHBUDEQ L1, Alixlie < M, [Dullis <
M, IIFTER OCcCa, & C>0, I<a<l {FiF
[Dulao’ < C, 4.1)

Hih e 5C&HBT n,A.M 5 M, CRIEHT dist {@, 00},

ATHRIeRHMAEH, BOIBER Morrey & Holder 42
HREE, HTX M EHENIERARESR BHE_H>rEXRES
A, X E R SR EENLEIR.

R 4.2 (Morrey TH), & weWw*?(Q), p>1, HEHE
K>0,0<e<)fBNTERI B: BF

jg | Du|?dx << KR*™?*2?, Qp = Q) Bg, (4.2)
R

RFAERERHA>0FHE |Qr| = 4R, Nf we C(2) A

osc << CKR°,
Qg

Hp CIRIT nye0p 5 4,

RAEBRUET LETRS (4.2) R4t Holder i
. BoETHOR R & B T B R,

e 43 BHFBEOLD)WHRARKAEGI)—G3),60 BT
C+, X%k we CANCHL) BHEMDBE, B vl < M,
(Dulle- < My, 7E 00 | u=g, Ht ge C'(Q), WHMHIT

[Dul..o < C, (4.3)

HP €>0, 0<e<! KT #,4,M ,M,2; |glso.

JEH. A g=0, & %€0Q, V5L RE—&EFE X 5.1
A Bk SEs. € y=9¢k), vG) =ucdp™@G), Hjv
R

—D;(a(y,v,Dv)) + &(y,v,Dy) = 0, (4.4)

Hr

- By,» 7 0 (ajh
=g, . b=g, -——| =)+ b,
¢ ‘ Bx, ¢ Oy; 6.7:,.)

& w=Dw, XUTQG3), i Bl LHETE
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S (07 G ‘ '

».D.-(aD,w)+D.-h 0 k=12, a1

(Z'(B)), (4.5)
8a’\ g 8z . '
rh (5—) RIERN, 22 5§, H&R. kI
n; Onj

w= D=0 k=1,2,---,n— 1), #£y,=0 Ek

(4.6)

HBMS BRI, EEC> 05 ac (0,1), 5

(0], 0= Dyl ;s <C (k=1,2,--+,n— 1),
% 3

(4.7)
Hp Cre ARBEBEMARPHIRNE, K TREMEM Do, &

we By, MF R <-—» BHER Bu= Bu(s), B Bu LK

W L, BBREE o= (w(y) — 1), ¥ BrCB! Wl I=
w(y), % BxNORY JEENE | =0, RHEMA.5)EE

da’ \ 04
s"f & ™ D;wDjwdy + S"f 20(w — D) . D;tDjwdy

UH Ni
= | o2 LD + 200w — DTV
(k= 1,2, — D),
MAMHERMEH S Cauchy RERLRINGE
L; 0\ Dwltdy < C (F" + SB; | DEY (w0 — 1)} dy),
BLERY ye Be(y) B 0=1, EBEHADRMNE
| Dw |?dy < C(R* + R**sup |w — I}*)

+
g By NBpeyy) Byp

é C Rn—'2+2u ,

s—1+le
2 js;‘ﬂaRwo) | Dijw|*dy < CR . (4.8)
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HITE(4.4)

D,,v (QE:_)"‘ [ L2 D;;v
O, si<is Onj
87 8 _]
_ 94 _8d 5, 1], 4.9
Gy, 8z (4.9)
H(4.8) 54971
gsrnwo» |D,,0|2dy < CR**, (4.10)

HH Morrey FRGER 42),(48)5(4.10)EHEE
[Dv]‘“BI = Ca
a2

FHEIFEE « FHAERBERERIUMNATRE 3 [Dul.o WER
&t

§ 5. Dirichlet |B]&fy AT

A LQUIRAMNT BEET —ERINRah S AT LT ] #
W (R RE 9 45 24 7 MR L B SR i& ¥, Leray-Schauder REIATE
HEEHRRANASATEZ—, XERMAREHENE R, HitH
ABE [GT] B+—%&.
Leray-Schauder £, & X & Banach 2 [6,T(x, 0) £
H X X [0,1] B[XE—ADa, R THE
() TREBA,
(2) T(x,0) =0, Vre X,
Q) GEEHR M>0F15E
lxlly < M, V€ {r€ X|30€ [0,1];, = T(x,0)},
W TCGL,D) H—AREAGREE xe X F15 T(x, 1) = x,
B 7E 25 & Dirichlet [6]EH
—D(a;(x,u,Du)) + b(x,u,Du) =0, FaRN, (5.1)
w= @, £ 00 L. (5.2)
RITERES RO DNEREZGSRLT: I TER (x, 2, 1€
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O XR xR

94 pr > |£)1, VEERY, (5.3)
On;

]a(x,z,())l g(x) (iﬂl 29' ””)’ (54)
1l | 22+ 1D ([ 2% + lail)

;|
+ 16l < (12D + [1i*)

a

Bz

i
19,
(i9f= 1325"‘9”)» (55)
Hrh ge Le(2)(g > n), uls) FE[0,00) LAy TR AN, £
HRFEDEEREBRE, BEERINE: (1) 6 XT Inl

MR o 5 —Br (EEH: o PR RS ] ) 2

a; 55 3%T |n] HOWKNHERSE IR R,

£ 5.1. 00 BT C, HEG.L) NAKEREWFR
#(5.3),(5.4),(5.5)5(1.7),8;€ C**(2 X R X R*), b€ C*(@X
R X R*), p€ C(Q), Hth 0<a < 1, ] Dirichlet [a] 8 (5.1),
G.2)EEM ue C(2).

R, RN A Leray- Schauder AEhEER, ﬂ‘:EYl Banach
ZE CH(2) AEEARTH Xs TR ve CH(R2), XT
0<oe <1, #LLF Dirichlet @]

— [o’ -%(x,v,Du)D.-,-u + (1 — a')Au]
Oni

Oa; Oa;
+ a[ax az Th + b](‘v.:"))=("rl‘pbﬂ) = 0’ ;EQ m.

u=op, £ 0Q L, .
(5.6)
HEILRXT « NERMEFEORKET C¢(0), B SchauderEE
iB,(5.0FEMR ue C(Q)CC(R), XK w=T(v,0) EX
TEE Ch(@) X [0,1} F| (@) pypkit, RAVGEHTH B
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’- Leray-Schauder SRR = A Seltk.

(1) KR Q) HERE, B Schauder 5 i+ TK 3%
C HERBE,HH Ascoli-Arzela FTH, 2 (D) hEEk. &
RAERH T RS, 1% X m —>oolt 0, = v(C*(Q)), 00— 0, i
#n = T(Vn30n)s BIE tp—> u = T(v,o), BX E, HATHHER
W {un} E CND) BBE. B lum) R {wa} £ C(D) 1
E—K&TFF, BW&T 4, BAEHIE & 2R A (5.6) By
AT ENREER 2 =4, X {v.) ASHH%E C(2)
WFE w=T(v,0), XU T T EEKELN,

(2) T(v,0) =0 EERH.

(3> WA TR ¢ [0,1], u= T(”’G)’ EEHJE%H"J%SL”‘LZ‘ )
WE TR SR &

{—D;(O‘a;(x,u, Du) + (1 —¢)Du) + ob(x,u,Du)=0, ZEON,
u=gp, £ 09 I,

(5.7)
 HEEHEXTHAREORE ST AR LR, FEFH
M>0, 0<r<]

l#l,rne < M, (5.8)
¥GDWLESHRFBER
—_ [a %:—' Diju + (1 — a)Au]

)

r .
+ al-a-ﬁ + 9% py+ b] -0, (5.9)

ax,' az

E&EH G, TROGODWAKET C*(2), B Schauder Eif,
Mue C"(2) HEARGEH 5« WEKC #5E
lul1,0r < C, (5.10)
XESE
lull.a;.a < M,
XEEJE Leray-Schauder TIHEFE =/ KHFFERMN.
M F] Leray-Schauder 3, T(-,1) HA3NA, 20 F 2R
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B (5.1),(5.2) B9, HETERIEIE, 8 we C7(2), XNHFE
3.9) (e=1) WARBET C*(8), H—IRF A Schauder Eip
ZH we (), FHEIEE,

. HEBENIEHLERIITUEN: EYMEHEMS T,Leray-
Schauder EHEPIFRH () EBAWRER, N FLH: T EA Schau-
der BiRHRAC) B ARHEIER, XEE TR AGR L Leray-Schau-
der EEBRIALZ HUKE T EBROER 1T (BIKHE3))., L&
MIEEREE — SR EERIER: YRINCLEBIRNERTKRMAE
W (5.8) 2, MU FIA Schauder Hid RTHE A EN
e, X R AR R R AR 5L, BEALER,



B E Krylov-Safonov {§i}

FERT —ZEh BRAIE £ 5 #) De Giorgi-Nash & 7EHBE B
SR T REOFR PR EEER. BRAMNFES TIRRE
Bpg—Rg 5 B AR R LI G, XERRELSIERELENE
BATERE . B3 =2 FFH%E S, Krylov-Safonov #T7E 1980
FRIXEMGHI,HE Trudinger H T —R{LATIERR, it
M—AMIERR 833 T Aleksandrov HREFETE,

§1. Aleksandrov R JEM

RATE 5] A BRSO, B R R AHET,
C BX 1L % weC(Q), HBORE R NERFXE, T
y€Q, iLEE
X)) ={peRulx) <uly)+p+ (x—y),VxeQ}., (11)
XEMTHOE R WTFEEN—ME, RITFRZGH « i
ER SR 4T,
EEAEFHBNLAEY, RiJAE«L&E R WJ—Fij@
BE '
{(x,2) e R*" X Rlx€Q,—00 <z <u(x)},
MR pex(y), MEMPEHEH z=u(y) +pe(x—y) BT H
BEA (y,#(y)) BRI EH. X&) REHBIA (v, «())
HIFR A RSP AOFE NI P RIS (—ps1) BB ALY
] SEZAEIE =R
M 1.2 % weC(Q), IDES
TF.={yelx(y) >~ @}
= {yeQ|ape R ulx) < uly)

¢« Q97



+pe (x—y),YreQ}, (1.2)
BIVIR T, B » (ghE,

BMF R« T HENNME, PMENTHENREIEN
alz). RIIR 4 X« Edh, EE—PEMEE GRRME
) T, LFER 2= 4(x) 5 z = u(x) HikiiEWEMAE
PR 2 = 0 LU ARNES, XbhRHBERE"X—4
FRAYR IR,

ME weCW(LQ), yeT,, BH x () ={Du (N}, WP
ue C(Q), W —D%(y) =0 (Bl Hesse BHEMYT). F
St b %5 R |

w@) =uly) +ps(x—y)— ulx), x€0, (1.3)
HREREEY o) £y ARBIR/NE,BEEE Dw(y) =0,
Dw () 20, XBAESELRER, RIVEFUF E—BRNLE
w:

I8 1L & sewi(Q)NC(@),

X(y) = {Du(y)}, —D*u(y) =0, a.e. y€T,. (1.4)

AEBR, FEIRE%HE (1.3) MK »(x), TEERE L@
€€R" jEl =1, BIVAE: ¥e—>0

w(y +h8) —wly) _, Ow
A Bt
wl(y + he) + wly— ht) — 2w(y) _, Ow (1.6)
R oL
FRKSETE L..(Q) MEXT., mEHRTFFFITING LB
FREEQ FJLEAALRAL, Y ye T, B, wlx) &y AR
.75 (1.5) hI A— 0% 5 h—0" A

Ow )
—— =0, a.e.yeT,
6§ ’ y ’

B & SyAin A iE . A
X(y) = {Du(y)}, a.e.l,.

(1.5)

B (1.6), %1%
* 98



_ ‘?il(y) — @iﬂ_’(y) >0, a.e.l'y,

ae? og?
M £ o fr 2R b BT S R B
— QZ—'—‘— =0, a.e.T,.
og?
FTRMNTIES seR, &l =1,
—_ %2;—% =0, a.e.I,,

RREEE: & I's LILPEARE (—D%W) 2 0, SIHEIE.
e 1.3. &4
X(.Q) == x(ru) == yLerx(y)

FROGH « Frifa e MR T SRR,
Bl. & 9= B.(n). FZEEHK

u(x) = —;—(d— lx — x]),s (L.7)

BRBERELL (x2) AT, B.xn) HEE,&X 1 WEE.EHE
Hj r.,=—g@ H

B (0), 5 y=1x K,

Xy = A YT o y % x, i,

d ‘y_xo|

HEM A R %
X(@) = B 1. (0). (1.8

X 14. % OCR®, x €0, 7 R*™ il (x, 1) 4TH,
{x€Q,z =0} XNEVEHEm, &« R EEE ) E L RYE S, M
AR S IR EIEA

Ofx,1] = X,(Q). (1.9)

B3 1.2. % »€C(Q), M

() ¥TER yeT,

«a 00 o



7» 2sup | u] "
< s, YpeXx(y. 1.10
Pl < o .00 TPEFW (1.10)

(2) HHLARE OB FEEY R HHE.
W, T yer,, WA
u(y) +p (x—y) = u(x), VxeQ, (1.11)
HEBRY BE.EE — ¢ HREHL.3 00 T x, R

1 ~
xo=y""'—l';*l'|xo_‘y|P. (1.12;

Ak« 0 bES, SWHOMNETFXERER M. £
(L11) B2 2 x0, WA

K — 15— yllpl = u(@),
FE

1ol < 2sup || < 2sup|u|
|2 — ¥l dist{y, 00}

BIER] (2), B FROMETE, {p}cXF) H pa—
(rn—>00), ZE po€X(F). M p, € X(F), MFFEE ya €F {5
P € X(y.). XHEMFNESLRITE

#(ya) + pae (x— y,) = u(x), Vx€O0,
B FHRREYE FFLETFEF yap —> 90 € F (k— ), R4S 2=
ny—> 0, HIH po € X(yo).

312 1.3. (1) g 9,4 R R PYHRXE. I oc4, WxT
%€ Q,

Olxgs A1 D A[xy,2].

) ROWERN 4, A

100505211 > (g-)w (1.13)

Hep| | BRBEWNE, w0, & » AR ER,
A, (1) BEBARIIER (2), % Bi(x)D0,i8 4=
Bi(x) HERE (1.8),R11E
'Q[xn:l“ = BA[xu,l”
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- |B 2_(0)’ = (9 (%’).,

ﬁ\:q] .Q[xo,l], A[xoa” l?(\JETﬂﬁ!J'T %glﬂilz (2) H"J%ﬁ?&i@.

I3 14. % vwe€C(2), g€ C(0), g=0, ER T, 7]
WF5%, WE

|, eGoNdp< | eda(=Dwaz, (119

Hrh x(p) = (Du)(p) £ Du(E) LHFWMEINE £ X HE
%,

iEBA. g J(s) = det(—D%%), S={rxr€Q|J(x)=10}. H
Bz I B Sard EBHAY |Du(S)] =0,

Bk ERITHE, E\S MAHE . NBFE —FBEITTE

FHREREBRNHE (Clm, B8 B\ = U CHRMX
AN G AFEEL CREGINER €, 78 Du:Ci— Du(Co)
RSN R b

[, B = | a1,
T

5 e(+(p))dp
Du(E\S D

~ 3, swi@a = s,

HEI SHEXS |Du()] =0, WER (1.14),

BHERER T, WA TFHR,FEFFE GOE\S EBEGLE
J(x) > 0, BT E\S "I, A EE T 4% {0} 518 ENSC Oy,
IONCENS) ! — 0 (I1-+0). FADIENERE.

o, 2G@P< | e Cxp))dp

< gmol g(x)J(x)dx,
& 1 — oo, MIF R ER (1.14),
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B1E 1.5, 3% e C(D),7E00 | u<0, 2,€Q, u(x) >0,
il
Qfxosu(x)1X(TY)s (1.1%)
Hih 1f=r,N{x>=0}.
8. XASIEMILEAEN EREYTEH, XBERMNST
FEAREYSPTIERBT 38 p € Olap,u(x)], HEN 1.4,
u(xg) +pe(x—2x) =0, Ve, (1.16)
e
2= inf{l]A + p+ (x— %) = u(x), Vxe€ Q},
B = ROFE Stk

L+pr(x—x)=ulx), Vreb (1.17)

BHRHE £e 0 R
bt po (£ — 1) = u(&). - (1.18)

72 BB R

(1) A= u(x)s W (117) BEEFE neTi,peX(T),
(i) 29> w(x)), M § AARZE 0QF , B8 EH(1.18) 5(1.16)
#(E) > u(x) + p+ (E— x) =0,
_ﬁ%ﬁﬁ%ﬁ" uloo <0 FJE., ¥ (1.18) W& (1.17) a8
() +p(x—E) = ulx), Vxe 0,
XA seTra H pex(Ti).
HXAN S EBAIAIT S E] Aleksandrou BUAG{HT.
S| L6. % ueC(2), £ 00 Lk «<<0,

sup u < \/w HTI det(-—-D’u)dx]%, (1.19)

Hrh 4 = diamO,
L84, 93(1 15) 5 (l 13)3 XT:FE% X €L, ”(-ro)> 0,

+ ”(xo)
1X(TE)| = 10T 0, 5(x)]| = w00 [—T] .
Hoh x(I2) RURTPIME MBI 1.202) AE. Kk
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u(xo) < lx(l"’)l'

«/w.
BI RIS 1.4,

| X(TH)| = jx(rgy dp < jr: det( —D'u)dx,

Be& D E R AMETT I EIE R (1.19),
RATAT BRI T « BB AR , =20 S A T .
T 1.7, i ue€ C(Q)ﬂW%a"c(Q), il

\/w U +det (— Dzu)dx]'

1
n

sup u < sup u 4 (1.20)

Hh v = u— sup u,
20

e, HRE, FE {vlcCi(2), FERNNI ». £
Wii(Q) BN THET » BN THES @cco, ¥ m—
Bt u, 752 W (2) FHET o WTHEE >0, id 0=
{x€0|dist{x,00} > e}, NiZ .

Y, = 4 — Supu — 8, (.2
N0,
Uma = U — SUDU, — &, (1.22)
3 &

HBER L6 Eiﬁﬁﬂ:@& Umss WA
det(—D.)dx|* 1.23
sup Um,s = ’\/w [,[P+ et('-' U dx] . ( . )

Ymis

RAVERS 1 CO,. KD
§r+ det(—Diup)dx

”-’5

- Sr* [det( —D%,) — det{ —D%)]dx

Yot

+ S,w det( —D*u)dx (1.24)

&l + L,
AKEFL La—0 (H m— o &), HIMRAIA A
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Lm T} T, (1.25)

m->e0

BEE, MR nelim ) L MIFLETFHFY] m 8 wel, @
m—>e ﬂk-&
513 1.2(1),

| £ ] éﬂpﬁzn‘_. < 4

dist{x,, 99} €
XE oy FERSENTFI, AHIE pi— po BHKIE pe€
X, (%) Blumge I, (1.25) BiE. TH#

suplunls Vpy € Xom, (2.

p
lim I,, < )r* det( —D*u)dx.

2 (1.24) thd m — oo 185

sup v, < :f;—ﬂ- “ rt det(—Dzu)dx]%. (1.26)
EFERERRRGRIET vme £ CQ) EBSTF 0., XE
BIJ Sobolev # AEHEMEMR. wHE I'tcls HZE(.260)H
Ew4 e — 0, MAEFERMEIT (1.20),

RERITRITHER TR
Lu= —a''D;ju~+ 0'D;u + cu == f, (1.27)
JRIBRBFERUT &4
(aﬁ)»>—03 E-Qms (1.28)
> ] b < B, (1.29)
2 L™
6‘203 EQW’ (1.30)
Hrh D* = [det(a)]".
EEEM TR R
Lot = —a''D;ju=f, (1.31)

EE 18 & wue C(INWLNQD), O LELTRLERE
Lov < fr REL o iR 5&RM (1.28), W
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< — .
sup u (%) sup u (=) + "'\/w,\{ *“L'(r:) » (1.32)

Hd o= u— sup u(x),
g

., RpngrREX (1.32) BEREARN. FEICEM
A= (aii)aU = (—D%), BRI 1L1,&ET, _tﬂ.vﬂzﬁ:'ﬂ:ﬁ U=0,
MABAPHESALEHERNAER.RMNA

—a'Diiu = Trace( AU) = n[detAU]%
= n@*[det(‘“‘Dzﬂ)]l’s a.exely,
A I3 LIUPRgH

Y 1 iin . fr
det(.—D’u)h(-Q T [—a'D;ul < ;7@_*_'

MEE®E 1.7 VIIERENS R,
REXTHE (.27) RIVEEIMTAE Aleksandrov {5 IR
B ,
£ 19. i3 we C(ONWLHNA) HWBEHFR Lu<f HE
(1.27) ERKE R &4 (1.28),(1.29) 5 (1.30), R
f+

7 ’ (1.33)

L*r,,

supu << sup #* + Cl
0 2o l

|

Erhec RiEgiT n, B 5 diamQ,
ﬂm.év=w-w$uﬂ$?lméf,MErtLﬁ
—a'iD;jo < —b'Dw + f < |Dul|b| + f*,
trh b BiE (8,62, -,6"). R Young REX,TH

Dy < [1B]" + ()17 [\ Dl 7T + @11,
Horh w R ERL iE

g(p) = [?p!’%‘ + u"_”‘-‘] 1o,

EXAIER
—~a'Djju » [g(Du)]%’ < [1B]" + w ()17, (1.34)
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% we (D), HhFIE L4
j g(p)dp < 5 g(Dw)det( —D*u)dx. (1.35)
urhH +

r,
b, AEE v €0, EH v(x)— sup v(x)aM, MR €00,
Wl M =0, BlZEE e, H5[E 1.32) 55|15,
Bu(0)CQLx, v(x)1CX(T7),
XiERZ
g(p) = 27(|pi™+ p*)7
itz AN

51(1":’) g(P)dP 2’ SBM 22_"( 'Pl“_*. u»)—ldp

— 2%, In [1 + ("Md )]
X (1.35) WA

In _[1 + (-;M;)] < EE-L §(Du)der(—Diu)ds.  (1.36)

RUTEE L7 WIEHABFEHERS e(p) T R, TR ERX
F ue win(Q) NC(2) Mpkir. HMETE® 1.8 gJIEHH, H
(1.36) 5 (1.34) :

» =2 . —afiD.. "
i [t + (YT <22 apw) [ 2R )y,
; o ud w, v L

<50 (] + (5T e

wan" _@*'
MR fr %0, Me u=|-Lo|
. , !gp ,1

M= s%pu(x) < Cd!

T
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ME f=0, ® >0, nf LR BE, R %#"’0 Eﬂfi
ke,

§2. Harnack RN SR Holder AT

AR B R R De Giorgi-Nash (§iT89%EFE, &
BT ERE, 55 Harnack A%, BESH Harnack A
H1.

B ERE.RANREBUTEANTE

Lu= —a'D;ju=f, IEFQWN, (2.1
RigAE (¢) BR—HMHE R
1>0, Al1<L 7, Yre0, (2.2)
Hrh 1,4 SHBREER (=) MB/NFIEE SR AREE, v
RE—EWK. B

ER 2.1 (FNBRERR). &FE () NARRE-
WEARE (22), »ew?(Q) E2ELTFLLHERE Le< ],
X flre LYQ), MM THER p> 0, Bx(y)CQ, RITH:

‘ 7(2.3)

1
supu<< Cl § (") de]’+Rul- },
1 || 2 Bagtand

BR(I’) BtR(V)

ﬁﬁtj C P\ﬁ?ﬁﬁ: ”’Y’.Pc
{ESR. MRS # xe—

Y, AREHig v B bR E A,

2R
—%.E:at&ﬁﬁ@ﬁ
n(z) = (1 — |x|%)?,
Hh gz 268%. BEHE
Dinw —282,(1 — ||,
D;in = —2868;i(1 — |x|*)7 + 48(8 — Druxi(1 — ,x“),_z
Ly = [287 (1 — |21?) — 48(8 — 1)a"x;x; 1(1 — [x]|?)*7%,
B T = Trace(a)., & v~ nqu, HFHMHF LN
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Ly = ulLny+ qnLu— 2a''DinDju, 2.4)
*ﬁﬁ?xlﬂ L. 2(1) WOIEBH, 78 T, LJLP4 LA

IDV| < v(x) < v(x)
dist{x,0B,} 1— |« °

Bt 1, EJUPRLHR

<201 + ﬂ)n‘%u.
XHH (2.4) A8

Lv < nf + (168* + 2n8)An ®v

< Cln—%y +f, a.e.T,,
ﬁEﬁCﬁkﬁﬁ:j: ny8 5 v. B Aleksandrov % {EHEHE

sup v < C (‘In-%”+‘lL'(B,) + LB ))
< C {(sup u*)l_% ll(}c‘“)%lima,; + ]l‘;{’ . )}’
I 1

M F Young RERX
sup v<{ C “—f—

A

+ esup vt+C, {\(HJ')B“f”w »

L™B,)

Evs—%, Y op<n B ﬁ’=2f>2, k=

], (2.5)

WMr=nht, e <nIRZERHNA Holder REXMTEH
i (2.5). ERBIE. |
55 Harnack RENRIFAR AT b BERES . HAERR
B Krylov-Safonov # HBBIEEIRIE 2, & T F31E;
SI% 2.2, ¥ K, & R FERII S, TR K, WRIRTF
£,.3F 60 <6<1, id
ry= {KSR(Y) N Kol Kx(y)C Ky,

supu << C [”"+ ”LP(B,) + “—f‘
)
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ITNK(»)| = 8l K9} (2.6)
MR T's2xK,, WI[T[ <8[Tl,
iFBR. W IKNT| > 8lK!, BR Ty =—K,, HtmP
T'e 2> Ko, MAH KNT| < 81Kol, 8§ Ko T4 2° H2F
BN K, 184 {KG)Yas S TFE— KG) AHALL TR
g ,
() ITNKG)| < 8| K6
(2) ITNKGD] > 8| K6, | |
¥ HEBETE _MERNIFE KG) HESIEH Fi. T
BTHER (1) B35 KG)) 8REEHS HK(Grai) (G = 1,2, -,
%), J}FHE KG,s) RAEE LRBHHERL, XERTER
() NI HHEAIEN F. HTETE—ME R ks
oy, mbksET &, TR —RETEMIELAIL FARRE
F s F as o F et LTS .
= {KGirs + 2ipg )| KGisr = simorsin) € F u}s  (2.7)
B EEEEEEAE, R K, sia) € F o UE
| KCiysr v v sim) T > 8 KCigymo v simd - (2.8)
|K(iu' i 3im-l)n PI é 3| K(iu' "t 5""—1)' . (2-9)
H Te BWEXLMAE K@, v sin)CT, FR ' -

flﬁ é U KC:F’.,
KesF

HeAhe (2.9),
iF0T) = &A= SSIKNT

KeF Keg

<8 211Kl = 5ITs] < 5ITul.

IS S B EN T WEEASET F BF r 2T,
RIS MORAIE T LT b kb B R s A, B sk

| T = | T NI _é&ll“,l.
X R T IR, |
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REE 23 (F Harnack RER). i LINENEE—BWME

BIRH (2.2, wew™(Q) PR Lu>=f, Xi%k f/1€L*(Q), »
T Br(y)C0 diifi, AL p>0,C>1 #8

1
[ f |u|rdx]'<_c[inf u+R,-f- ],
By By A (|emcBypern

(2.10)

ﬁq] p,c Rmmﬂ: ﬂ.’%‘ 7’.
XN EERMIERRES TR, RO AES.

B BASARER v, RITREGR ¥ B4R

2R
E}\]‘i’ ZR-]’. ia

e u+”_i

L™B8,)

RIGITHEE C>0, 0<s <1 {EBY |rNK,| =slK.l|
[R %1

inf #>C"",

Ksa (2.12)

Hih K, BRUSFREAAGD, 2 o HKEDEFFRRaN

v _ 1
ﬁjjﬁ:: o 6\/;, C 53 P\@Eﬁﬁ: n,7,
M FER >0, dw=1In L, g T syongmit
u+ 8 B
=83

— &"'D;jw = — L @''D;ju — a*'D,wDiw

u-+ s

< —g — @' DiwDjw,
BBETRE n= (1 — |21, & v=rw, HLIHTXQ1),R
(e
Ly = nLw + wLy — 2a""D;wDin
< —ng — 18" D;wDjw — 24/ D;50 Din + vin
n

i
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< —ng + 711" a’'DmDin + yl;’ . (2.13)

HER 2.1 it EHHE

’r;:'— = (1 —lz|H7 2807 — |2(%)
— 2(8 — 1)a""x;xi]
=28(1 — 1 2|DT — (T || (2.14)
+ 2(8 — Daixx))l, ‘
% i
(28 — Daf2[? > nA
B, (214)F Ly< 0, BT «€(0,1), 4 {z] > a &,
R : ' : , s

~

NN

p—1>",

20

WA Ly< 0, XEARMIMAT —HMBERAKAEQL): AL,
TR (2.13) % B* = {2 € B,,w(x) > 0} L

Ly < |g| + 46°A + sup (—L—n) X(B)v,
5, \ 9
o x(B,) FR B, R IERR. EE
< 1,7

L™B)

£.
t|
B Aleksandrov 2 {EFHHE .
' sup-v < C[1 + o] .. 1s (2.15)

B, L*B

o
ﬁqﬂ C Rﬁ‘iﬁﬁﬂ: 7,70,
2T R BB IE B ik, AT R AL K, H (2.15),
sup v < C[1+|jpt||tm&s]

, 1 :
<L C[! + |K} "supv],
5y

Hib K} = {xeK,|lv >0} = {reK, |a+e <1}, MR
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I_K_:I_géé 1 -
Kot - QO K. (4Ca)*

ny
sup v << 2C,
B\

B[

_ 1nf (w+6e)>= - (2.16)

AR B C R R RHOA R, FRH S, 2 (216) e
e — 0, RAVBEILFis: M
1K _ g
- 1K
fo KE = (xeKJZ< 1), W

inf g >=C™,
g

2

WEBR 6 =1 —6,a= J_,E#E K,CBy, MY |TNK, >

6 n
5| K.l W |
R = KN\ NKL)| < 0lK.|.
B EE S . ’ |
infa>infa>C™,

Ky, B
XREFEES,
B HTERERE m, MR -
T NK.| =87 |K.l, 217
ol

Horh ¢ B E—5 095510 T i E R
Ym= 11, ERERBARRIZ. RARYE, K ERE IR
m AL, BIEEXN Fm+ 1 Ry, BRER
ITNK,| =8| K., (2:19)
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o

'ia Ke= K, 5
I's = U{K,. () NKI K (2)CR,,
ITNK,(x)| 28K},
d51® 2.2, A
ryh=K, &% |ITNK, <5|{T4|,
X Ty NEXEE R4,
igf& >C, (2.20)
mME Ty= K=K, W (2.20) 25&%F (2.18) (Mm+ 1 ¥
m), W ITNK) < 5[Tsl, 12 v= Cu, v FHEFE
—a'D;jv = Cf,
HE—F A HRIidsS

5 =y + ”‘QH = C?Z,
1 [IL®B)

Xig F={xeB,zg>=1}, (2.20) BH®E
r,cr,
Rt bREELR 5 (2.19),

IFNR, = | T zgl—»rnﬁev
- -;—Il“ﬂKaI - 0% K,| = 5" | Rl

HIFRERIE
Bl

Bz i
" T, = {x¢€ B,|u(x) > 1}, (2.21)
WHEE C>1,p> 0 FHEIAT >0 HEGH
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inf wi* T |
|B.NT, !l < C‘Bl( 4‘ R (2.22)

R 1

Hrhc 5e HigkwT »,7.
- i:-, mE—F W ITRBNIES, AN E o=

“/1,18
Fo{xeBis(x)> 1Y =T,,
mE {B,NI, =0, W{2.22) RBRN.ILEER BN, =0,
NS FEEIERE m ({15
™ K, < ITFNK. <5 YK,
R
o 0K sy < w1 + 0 0K
VK, ‘?’ > 7 P K,
R g (2.18)

« (Ind)7*,

Intr

infy>c=>c [—-——-—'f”K“i ]'_F
K, | K.l ‘

i w=1n8"*/1InC, N
[T UK, < (C inf 5)*!'K,|,
Ka

iR RABE (2.22),
HIP: R P >0 {48

1
[lulrd)’ < C (inf “+ 1‘
a Ba

f
a IL”(B‘)). (2'23)
A= 1.1,

S"“ ju|?dx = PL P B.NT,lde

F3 (-]
- o[ #1B.ATI G+ p| BT s,

Hrb o REEERH.ELRGWE PN HB =505, R
NESE!
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o . ., } ,
ga‘, i#l'd’xS Pgot’—ll Baldt -+ PS& Cm}) Ba!t’_""d:,
FHrp mo=-liinfii, B p= /2, NI

fo. 14l #dx < o#1B.l + Crps™r| Bl

B b= C % my, N

H H f ’
S,,a lultdz < 2C ml < 2C (infu+‘|—— .
Ba T L7B)
%5’?? Fi| FE B RIERH
f |ul?de|? << C |inf » + ] . (2.24)
[ eteae]? < e Gagr I, )
EE 2 uéW“(Ba;), ?TFZE xq € B% 15
u(x,) = iéllf #“, (2.25)
7

X xR
S%*: dy jn:(y»“'dx - Ssn d§§3%+;u’(y + &)dy
!B Bm u® (y)dy,

AR, WA yoe By, (73

a
4

gnzw.) wdx = (2 _c:- - ) 35_% u?(x)dx, (2.26)
ﬂﬁEVﬁ“%ﬁ {B:(xk)}l:=-l ﬁi% X € §%+%7 xk-H C B: (x()

(k - 0,1,2,--,N — 1),:.‘N = ¥Yo> N < '%.E@‘"‘/‘l\ﬂz B:(xk)

R RS PSR IR (2.23), WA

inf u}——l—[ f u’dx]'——“f

B:_(gk.' C Ii%(zk) A‘ [

Lagl (x}))

Y 1
>l wraz]? =7
C i :_i B';(: k)ﬂb%‘\xk_‘_ll i

L%
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; inf u —1
C a("k-k L'(B)

Ripiig € = 2, %JFFJJHJ‘E:%?E‘T%

inf #=2— inf u—2 | — (2.27)
B2 (xy) CN 3“(5’0) ‘ L%B,) >
£ By(w) EERELF (223), HERE (2.26), RITA
inf u?—-*LH “'dx—_gnf
Batyy) C LiBatyy L"(B,)
! 1
> A u’dx v— 3 2 (2-28)
c' H 3 H A LB,

BRARER (2.27),(2.28) JEERE(2.25), A %R(2. 2R IE,
FE L ERIEEE,

REAR AR 5% Harnack REXBRESTH Harnack A
ERX SRANES Holder LT,

ER 2.4(Harnack RFRK), *&LE’J%%I?%E’:—‘@I%@%
#(2.2), ue W "(Q)EQ LHRETE Lu={. wig L 7€ L*(Q),

u £ Br(y)C@ EIEH,N

sup u\<_C[ inf u - R“i%

BR(Y) BR(Y)
z 1

ﬁl:h C P\fﬁﬁ? n,7,

iE. T 2.3 e p, NHEH 2.1 52 2.3, R
s

?
L%B, p(y0

} j
sup 4 C [Cf wran)? + R”-—

BR(y) {y)
3 R

LB, o .

<c[infu+ R“—’-

BR(y)

L2 (B, ptyN

|
<C [ inf u -+ R”—f—

BR
7(1’)

L¥(B,y oty

B 25, & LORKEE—SWE LK AQR.2),» e Wii(Q)
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HEONBRIE Lu=1, Sliﬁk-fl—EL'(Q), W% F A & 5%

Bg,(y)CQ, 0 < R< Ry,
B

0SC # < C(—Ri)a[oscu-l- Ro( 1
Bp(y) ) Ro BRo(y) Ha

!
IL®9)

Hbpc T r 5,
WEER. id
' m(R) = infu, M(R) = sup wu,
Bpty) Bpty)
w(R) = M(R) —m(R), Fo=|L1| .
He®o

& G=u—m(R), W # & Lu=1f4E Bp (y) LAVIEMAMEE
H Harnack A% (FH 24),

w(-&\— sup # — inf %

4/ BR(y) BR(y)
£l L

< sup # ~ 1 sup# + RF,
qug(y? C BR()
L]

< (1 — '(1:-) w(R) 4+ RF,,

R 5 R V0B 03 2 2.1 SR RE A,
§3. 4R Holder AL

KT R, AT LIS AR T8RRIk, %
JEEREL win,uw HIGRMT Harnack £A%HX, BEERMNIAEAE
HRE. RANTIERERG BN ARSI AT rHL
der B ERA —B#, RERNFEN LT E A E &
f——BUONRYER (BEE_BEE X 7.1 hihskER e X T00
LR RE—BAYD,

SIE 3.1. 1% 0 BF—RA/MRMER, LA R —HmHE%
FH(22)ue Wig(Q)NCDOME Lo << [, XiR(H/1) € L™(Q),
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ﬁE a€(0,1) R (sl < oo, MHTFIEE x¢ 00,x¢ 0,

(%) — u(xe) < Clx — x5 7% ([u],.an

4ot 1 ’ 3.1
* I | ” A IIL"(D)) ( )
Hhc RIEIHT n.7,0 5—FHHPRER o,

B, WTHEE v€Q, BHFE xcil #HHE lxn—3=
dist{x,00 } , K% |z — ¥| < p, Hth ¢ B—F S ERY TP AIFH
BRAYR, TR o< 1. BRXT 2 BSMR B.():

B, (y)CR™\@, 9B,(y)N82 = {x},

KErER |n—F <r <, CHERTRE. HERERE
ot .

1 1
x R e e ——
w() ot |x yl”

Hhr BRrEREHR. ,?é?%ﬁfﬁ
Lw = g [P(P + 2)(-7"? — y)(xi — i) __ p 8;i ]

|x — y| 2+ [ — y|?+?

P2 (p+2—7n),

greed
ERBMRET &4 (2.2), B = HPER
A =0N{r <|z—y| <3r},
ME p> e, MiEE A E

2pd :

HEE A, LEEWHEIEK
v(2) = Kw(x) — (u(x) — u(x)) + (6r)"[uluornaes (3-3)
HbhKRAFFEERR, B (3.2)

Lo 22K +f(x))>0,

N Q) i
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.;r'+z. ﬂ:tﬂ\z{ 6./7',069_‘:

LI'D

m%ﬁi K}S!-t-zi_i_
|

v(x) =0,
ﬁﬂ%ﬂﬂ? K = 4rtluly, W 04 NQ E

v =k L (1= L) —ziul >0,
XHEEH Aleksandrov REFRE, MY
| K}r'max{ﬂulo, 3rt2 L}
B A, EE o(x) >0, B "
u(x) — “(xo) < Kw(x) + (6’)"[“]“.8},{180
K

,-P+l

f
B

(11’ - )’I - f) + (GF)G[u]a.oaa

=

R 1)

w(@) — ulx) < PKIE =5l 4 65e101, 00,

retd

BIEER r = |7 — 2| 755, o757, WA
u(x) —u(x) < C|¥ — x| T+ [#)as0 + luly + ‘-f—’L ’
{Lalans ! L }

K C RIRBIT n,700 5 0. HERBEIEEFENER.
R 3.2, 51 HINKHTXE«BESE (21), i

EC> 0,0 <g <] FHNTIERE x,y€0,

| |u(x) —u(y)| < Clx—y|?

( flo + [#laino + ”% ), (3.9

La2)

ﬁ[:pcﬁa*ﬁ:}: n,7,0,4p,diam 4, ﬁﬁﬁp\fﬁiﬁﬂ: 7,7 5 a,
B, 518 3.1 NHAT*5 —u, WHTEE xnedo,
x€ 0, RMNFA

lu(x) — u(a)] < Clx — | T57
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),

L-

'([“]a.aa + '“Ic + Ii—:"‘

BIXFHER nedQ, &

" osc nQCR’—“([u]a.aa'i- 5“’0"‘”%
[

BR(’O)

).

Leo

RUTHEMTEER 3.5, HANE Holder B 5 EXRESF S
& Hélder &l (3.4),

* 120



BtE melEgMAE

AER T IELR Y 2
F(x,u,Du,D*u) = 0,
Erh Fla,z,p,r) YT Ir=0xXxRBRXR" X" L, * %
AT » By 3 ARG H B AV S (AL,
SERTLEMBAN T RERNRENHA T, —iH N0
kM Monge-Ampére H &
det(D%%) = f(x) > 0,
BRE—M—LTEE Gauss BHFEHHE
det(D%) = K(x)(1 + |Du[?) 7 ;

BB IR N Bellman Hig
Sl.:p (Lku - fi) =0,

H Lt BREMER T, AEEETHE -BHRESRE, 5&
B—HMHEEE, EH&EBE, RGBT —HHERR
FHE.

RIS BEIERERE F(x, 2z, p, r) T LHEUTERK
¥

(F1) #%E A - l(x’z’P)’A -— A(x,z,p) ﬁ%Erl‘.

< (—6—5)4 Al
Or;

1> 0,A/0 < w(lz21),
(F2) |F(I,Z,Ps0)i < 1m(l2z])(1 + lPlz)a
(F3) (1 +1pD)7HF !+ IFul + A + [pD)IF,],
< a2m(1z]) + |p|* + 1r]),
(F4) #ET L F(x,z,p,r) XT r BN,
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(F5) F(x,z,p,0)sign z < 1p(l + IPI): :
Dk e BEH, w0 BEXT [0, o) WIERIFHAEE (i=
1,2,3),

B (F1) BR—EHBERKHE, (F2) 5 (F3) RABRE
Wk, (F4) HAMEEFRGE, & (F5) BFORXEMEHRT
BRN.

S1. BEURKENEITS Holder MG

ER L1 & FHRERFEHEFELD,(F5),ue C(2)NWR(L)
& Dirichlet [a]fR
F(xyu,Du,D*u) = 0, 7E QN (1.1)
=g, FoL (1.2)
Hy 2 ,
suplul < oo + CAM,

Kb CcREBT n,p 5§ diamQ,
E8A. BRATFEHFHE (1.1) BER
—a"D;iu — F(xyuyDu,0) == 0,
Hop |

a""(zyzypyr) = 'E _69;11 (x,2,ps7r)dr,
if

HETRE 0 = {z€ 0lu(x) > 0} LWAFKN (F5), &
0= —a''Djju — F(x,uaDu,O) sign «
= —aDyu — @ ‘sign(D,-u)D,-u — iz,
ML 0 LR H Aleksandrov R EEH9E
sup < |plusa + C,

Eh ¢ RIHT n8 5 diam0. BAEABI T REIT.

PUERAVEFEIE i = s(Mo) (i =1,2,3).
SIF L2 % ve wi(Q) HBERMHSAER

*122 .



Ly == ——a"’kx)D;m = —1(m|Du|? + g(x)), (1.3) |
HHi1 meR, geL*(Q), o FE

il < (o) < Al -"l—gm CEED,

Hra(x) 0 FEIE, W« 4 BrCQ LIEGLMFEE>0
5c=1#4E8

(§BR usdx)% <C (iIB}Rf u + R[]g”L-sz,), (1.4)

b e RiH 7,,C B ERBINERET ﬂo]“lo.a,go
WEHR, i
pu==] — gFY M = lulo,n,R.
FE A& (1.3),RA18
Lv = —a'iD;jv = pge " **[ Lu + p,6"'D;uDju]
= —imlg()|.
HEAREEHR 230, FEREBET»E o WEKR s>0 5
c= 118

1

G mzx)* < C(inf o + mR gl ).
BR BR

1
(£ u‘dx)" < CemM(inf u + Rllglleos, )
B

5| R b,
EI 1.3 % vewin(Q) #HE
| Lu| < A(mo|Dul* +g), TELWN, (1.5)
H Lom,g 5512 1.2 WHREAERELUR TES B0 50<
o <L, RMIF

0sC u < Co{ (;ic u+ Rllgliospls (1.6)

aR
A C>1,0<a<l RIRMT n,A/0 LUE molulea.
iEEA, id
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M(R) == sup u;, m(R) == infuu-,_
Br 8g

w(R) = M(R) — m(R), Fo= liglli*a.
™NFT M(R)—u 5 u— m(R) S| 1.2 9% Harnack R
ERLRI183

Hng (M(R) — u)‘dx] <c [M(R) —~ M (%) + RF,],

[§ 1-(u-—- m(R))‘dx] C [m (%) — m(R) + RF.].

TR
o) = (§, MR = m(RIYax)'
<c [E (M(R)—u)“dx)%
N o——"
<clew () + or)
A i

R c—1
PR ES|H 2.1 STEIA5 (1.6).
EE ]-4. i& uc Wzl;:(g) %7\5&(11) Eﬁjﬁaﬂl”!o:ﬂ é— Moa
F(x,z,7,p) WREHFKMF (F1) 5 (F2). W THER B:C
2 50<e < 1,RMHT

0SC # <= Ca"{osc u + R
3 mR} (1.7)

ﬁq:' C>1,0<a<1 /\ﬁ‘iﬁﬁﬂ: "y sy Mg,
iEBA. AR (1.1) 58&RE&HE (F2), »HE
(@ Djju| == | F(xsusDuy0)| << 2pp(1 + [Dui?),

K
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' OF
o Or;
Blfr BN e R 1.3, 9148 (L.7),

ATHEE « 2R Holder Bif5H, RiV5—% §3 —#
A R R A B,

i1 1.5. i »e C(Q)NC(Q), HHE

Lu < ap(1 + |Dul?), (1.8)

H m, L BERSIE L2 FTRNFRE, R QRE BN RER,
FIE 0<e<<l {18 [wlase <0, MHTEE xcdl 5
x€ O, BiA

u(x) — u(x) < Clz— rol"—d‘_“([u].,;aa + Yulo.o + 1), (1.9)

Ko CRIKBT n, A/ b ol ulose FHMRER o,

i8R, X THRE € g, ‘JZ‘#E X €00 {H15 ]E—x,l=
dist{x, 00}, RGHFE—HIRER o<1, 1T~ x| <p, BE
XF x SRR B, EHdir fFEEABE [F—xnl <r<,,
4 T 7 2 9 ) BR 3

w(x) = Pp(d)yd = |z — y| — r, (1.19)

Hbh o RISTFHUERE.HBE ¢ >0, ¢"'<0. BE » SREQH
A 45 42

(zyu,Du,vD%)dt,

a” ——

A = 0N{0 <d < 8},
XE s thREfFTEER., EA4 L
Lwl—aDiw — 1(u| Dw|? + 1)
- — Lxs yl)(rf I
d [ |2 — yl?
| (x; — yi) (x5 — J'i)
+¢(|x—y| fx — y)* )]
— Auol (P + 1]

>a(—¢7) = K= Dy g9+

(1.11)
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BERMER G AL < uyym > 0)

&' > max {a,M“;‘—l}, (1.12)
L T :

B (1.11) 7[£8
zw21(¢')1[— ¢ m], = A A,

@y
HERMNXNERIHR
— (%:_52 — 8 0, (1.13)
JllE<)
fw>0>1u, &£ & A, (1.14)
H (1.13) @5
&(d) = —L In(1 + Kd), ' (1.15)
8 uo .
Hih K REEER, RIVEERE 04 N0 E
w = $(d) = IM,, (1.16)
Hif Mo2luloo. UHRE (1.12) 5 (1.16), RAER
o(dy = L K 1 K61

8ue (1 + Kd) = 8uo (1 + K8) &

= max {l ,’—‘iﬁ—_i)—},

Tt

$(8) = ‘51” In(l + K8) = 2M,,

o
X HAE
. 1 r
-8S-Zm1n {16,;;,, lﬁm(n——l)}’ (1.17)
K& = elomto — ] (1.18)
B 7E % 15 HhBh BRI

v(x) = w(x) — [u(x) — w(x)] + (67)[u]..00.
 BRA
: v(x) =0, £ 04 NOQ L,
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XEFERE (1.14) 5 (1.16), i FAREREAS
v(x) =20, & A4 L,

5 1
#(®@) — u(x) < 8‘ In(1 + K|%— 2]) + (67)[ulu;00.
f221]
. &.1_ . — r A
B r < min {"’m, (n— D}, @ =Ty O ME
KA BRK

u(x) — u(x,) < 3

1 In (1 + Qi—r_ﬁl-) + (67)[u]

o

x;80)

(1.19)
ﬁq: C‘w{*ﬁl:.]: .y py5 oMo, ¥l

140
¥ — x| < min {p,(’i'- (n— 1)) p"'}
[ 4]

BB r = o173 | — x| T+5, g (1.19) A4

u(Z) — u(0) < €17 — 2|+ {[#]a00 + 1},
Hit &5 S H 5B,

ERE 1.6. iF uc CH(ANCD) HRFE (1.1),[ulo,0<M,,
[#]a00 < 00, Xi%k Q RAH —BIMRYER . H WKW (F1), (F2) 5R
ML.MELE C>0, 0<p<]1 5

[#lpo << C([#])00 + #]o0 + 1),
Hb 8,C REEHT nmmmM, 5E—FIMRER o,

HEBENERARUTEAEEE 3.2,

S2. fRHIRBEEAS T

Xt G1EE 1.5 fUiEBARY B 80, 3R 71 48 BIRBEE e i R4 3.

EE 21 % we CQINCHA) HREGR(A.1), Qe Y,
700 |k u=0,luloo< Mo XX QEF B KYER, &85
#F4 (F1),(F2) pRaz, W
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sup |Du| < C, (2.1)
*x€dQ

Hrh ¢ RRET np,m>mlulee BR—BHNRYER »,
JEEA. 7ES|ZE LS{EHARE r=p, % & 00 LHEE—R,
#E‘Eﬁgﬂ [“]u;a.0= 0, lﬁﬂtﬁ
lu(2) | < [@(dD)], 0 <d <4,

T2

Ou 1

B ke <¢(0)€—§-;K
it Bl E B i,

ER 2.2 % «e C(Q)NCD) HRHE (1.1), lulee <
Mo [algo < My(0 <B<1), [Dulpoo <M, NIKFHKREHH
A4 (F1),(F3), W

[Dulo.o < My, (2-2)
Hh M, FRUREIT nomoms Mo, Mg, M, 5 87,

JEBR. BERE fHIT —ME R Bernstein J5E:. ULHI, ZEHRE
BE&ET HEIBE T EBERMAERETLR, XERREK
R BT, TR A B #ERY Bernstein 58, B A DABESRE
Rk, OB T H R k.

BT we C2), HFLE ne @ 8 |Du(x) | = sugpIDulé

M, Kiy‘ji& X, € Q, M =1, Eifi Bl_b_(xo) Lﬁgﬁﬁgﬁ ;(%‘),
TR '
| L(m) =1, 0<L(x) <1,
iDLl < CM, IDZC|\<,CM’, (2.3)

R C T v 1 By(0)NQ EEBAMBIRHK
w(x) = (o) [ Dul’ + KMu(x) — u(x))s (24

HEdKkE#EEBE ICHEET
Lw = — 6—5 (x,u;Du,D*u)Djjw
Orij

* 126 »



—_ 21—: (xyusDu,D*u)D;w,

Op;
R IR AR,
Lw = ZL(1Dul?) + | DuiL(Z}) — 2 —é‘?—f D.2D;( 1 Dul?)
Tij
+ 2KM*(u(x) — u(xy))Lu — 2KM? aaE D,uDiju, (2.5)
rii

HERH [Dul?= D (D), W
4

L(|Dul?)=2Du - L(Dw) — Zg—F DyiuDyju,
i

MG\ QLD RXT « WEESE

9 dF
LD = 57 Dy +

WEEWFHS (F3)
'L(Dku)l = 1,“3(M5 + M ID’“'),
K 1D%|*= 37 (Diu). TR
L(1Dul|?) < —22|D*%!* 4+ CaM*(M? + ' D%, (2.6)
i ep4
u(x) — w(x)| S MsM™*, % x€ B (n)NO I, (2.7)
| Lul < Ci(M* + D)), (2.8)
¥ (2.6), (2.7), (2.8) fRA (2.5), R A (2.3),N#E By (%)
ne
Lw < =220 D*|? — 22KM? ! Dul?
+ CaM*(M* + 'D*|) + CAKMY™*(M?* 3 | D%u|).
EiF Cauchy A&, 7 B%(xo)ﬂﬁ LEBAE

caM*

Lw < —20KM'|Dul* + =3
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R 2y r4—2p '
+Ca (K]\ o g CMTTN, (2.9

cz
A wlx) £ 9B (x%)NQ WA y EHFIERAE, M

M?= w(x) < w(y) = KM (u(y) = u(x))
< CKMY#,

TRE

M < (CK)™,
mE w(x) & B%j(xo)ﬂaﬂ RSy FEBEIRKE.N

M= w(x) < w(y) < M? + KM*(u(y) — u(x) )

< M: + CKM**,

R Young RERXAESEF
M<< 2A7I'3+CK%.

MR w(x) & B;Z(xo)na RENS y RBRKE, Md (2.9,
Y ALRMNA

.
0< Lw < —21KM?|Dul? + AN
Z «—2f8
+C1 (KM‘“" + £ Mc’ ).

BT 7 AL
| Dul? é%M' + C(M™* + KM*),  (2.10)
B—H T w () EAR .
Mlm= w(xy) < w(y) < | Dul*+ CKM*™%,
¥ (2.10) fRAEREBE
MP< S+ Ot + kM),

B K=2C, M

M*<< C(MY™F + M*%),
HIESIRIA R M << C, FHEIiEEe,
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§3. FRRUBBEERY Holder T .

MTHERNE, X TRENBR, BRI BEFTRUTE
PRSI 21 MRS R,
SR 3.1 % «(R)G=1,2,---,N) BREXT (0, Re] b

AR RS, W FE—1 Re(o, ] GEREE AR)C

{12, ,N} CTHRZH) # w(R) BWEUTFER:
| (RY , R,
SN wR) <71 3 w@(2R) + C (72;) Vo< R< Y,

i€ A(R) ig 4R
” (3.1)
> (RS €| 3 @i2R) + (~)] vo<Rr<B,
i§ AR \ i€ AR) 2’
(3.2)

Hip o, €1 > 0,7 € (0,1),0€ (0,1 ] BHEELMEFLE ;e (0,0l
C.>0 18

S wi(R) < Cs (-g:)"‘ (}N_,‘ w(Ry) + 1), VO < R < Ry,

(3.3)
Hrp a,C; HR#T Naco,cua Er,
s, AT o<p<1, §

N

SR = D ai(R)+8 D) wil(R)

twmy e AR 1§ A(R)

+(A—=8 > w:(R).

i€ A(R)

Eﬁ!ﬁliﬁr“ﬁﬁ%ﬁ-ﬁ 1),(3.2), ﬁﬁ]ﬁ@] |
Z wi(R)< (v + C8) ) w;(2R)

fuy i€ MR)
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F 0 —8) S w(2R) + (Cy +4C) (%)’.

& AR

ERBEB v+ Cp=1—p, B ﬁ=C“+"1>o,ﬂt

1
N

> @ R) < (1 — 8) 3] @i(2R) + (Co + BC) ({23)

t =1

RSP 2.1 7RIS 3 (3.3),

EE 3.2 R ue C(Q) BHBEIEL LM, B [vlo<
Moy [#lio < M, A FHREHRKRE (F1)5(F3), NN TiE
B B«<o, A

Z osc D;u <<Cga® {Z osc (D;u) + R},VO <o <l, (34)
¢m=1 Bak

im=| BR

Hdh € 21,0 <a <l RIEHT nuru-My 5 My,
{E8R. <
wl = (—1)Dyu + ¢|Dul? (] == 1,2,-4-,n;80=1,2),
(35)
Hep e Bfewe/NER (URHE e = [16Mn]71),id

wi(R) = osc Diu, wossi(R)=0sc w?
8r Br

(F=1,2,--yn:0=1,2).,  (3.6)

WHEET
| S— OF (xy0y Duy D*u)D;i — OF (xyusDu,D*u)D;,
Tij ‘ aP:
B AR R B A3
lJuf==(h—l)aL(lhu)-+-25DkuL(Lhu)
— 2¢ @’F Dk,'thiu,
rii

HEE (11D XT o MEEER

L(DH‘) T g—f Dl” + aF,

Bx;’
W& (F3) FHEREE [(Deleyo =< M, Al
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Lw? < Ca(1 + [D%|) — 2e1|D'|3,
B F§ Cauchy K%K, (18
— OF powt =Luwt + OF Dt
Or;; aPi o
< —2¢21D%|* + Ca(1 + | Dw!)(1 + 1Dw?])
< CA(1 + {Dwfl|?). B
BE—RPHERCSe 5%, BTRITKER ¢ = A6aM)™,
RATAHMRAX MR, BAEC
w9¢ = sup wf, - (3.7)

Br

st PR w!— »f, RASIE 1.2 19§ Harnack AREX
R . AT
ot ()], wi—srrer

\<\C(W?-—- sup wi+ R*) ‘(I=-l,2,---,n;9=1,2),
R
2

(3.8)
W FEER R, DR

A= {;=- On+illw; (R) = Z-L Z mi<R):"

n =,

o) (%) = max {(D} (%),@f (}; )}}. {3.9)

BATEH T @(R)(s = 1,2,---,3 n) MBI 3L,
WMo —6On+le A R,H (3.6),(35) 5 BNE

6(R) = i (R) — 26M, S wi(R)

i=1

,>/(—1———-2.9Ml>2 m,-(R)Z—L > w;(R), (3.10)
2n — 4n ;2

=1

KERE e = (16sM)7, FE, M s—0s+1c 4 HE
z): (Wi — wi) = w(R)— 48M, > wi(R)Y
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LS R @

4” l_,

i (3.5) e R4
m,(R)<(1+——)Z w(R)  (s=1,2,-+,3n). (3.12)

B ¢! mEX (3.8),
H Z (W — w,)‘dx] <c 2 <p°( )

a-[ a=1

IR 5= O+l 4, f1ARELS (3.11),
of (—)> 2 Z;(D' (__) |
¢ g Sovi— “’?)‘?‘xr.

2 om|]

i
= éE— Z wi(R)r

F (R

MREB(G12),Y s=0n+1lc 4 K

¢,o(__) 8C(4n+1) (R

TRY s=0n +1¢ 4 K, B (3.8) B0, RIVE

w,(R) << C(W] — sup w{ + R?)
- BR
z

<c (w.(R) — (-’21) + 'R’);
By | “

o, (-’i\s C=1 ,(R)+ R, % sed B, (3.13)
2/ C

#esb e (3.12) 5 (3.10),
> w(R)<3n(1+1) > wi(R)

=] fmmi
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12 (1 + 4’) % wR). (3.14)

it (3.13), G UEHNT w(R) (s=1,2, -+, 38) 5[&
3.0 By HRRR AL , B FH 45 1R B AT 58 B B RYIEBA.

LREEEHEE Du By Holder A, N B HERMET,
RITHBA I AMENMEH, XWEIR A Krylov £ 1983 £
T I AYBBEE Holder BUAREHAYSIE, XNFIEN T2
KEFEWN C 2RMEITARER, AR Caffarelli 5 Trudin-
ger Wi{LT SIEANEN, THAVEHZEE TN,

¥R Br, LEEREMERGE

Lu= —a"({2)D;iu = f(x), (3.15)
i 1,A SRREE (') B/NSEREBIEH, IR
1>0, AJd <<y, ¥ x€ B} W, (3.16)
Kq:' (21 %ﬁ'ﬁ.

StFHR 6 >0, iR
Bry={x||x'| < R,0 < x, < 3R},

BR:S = _B._R. —‘—'—9’—
L {x” ‘| <R, 2 < %2, < . 3R}v, (3.17)
EEP x = (xla s 9-’:-1).

3|8 3.3. 1L 6= 8(n, w) >0, ME (o) 7£ Bws L
R (3.16), uw€ C(Bar,s) NWi(Bnw,s) && Lu=f, L7 Bira

AL 2. =0 E u=0, % € L™(Bws), WFLE >0,
c=1E58
Hsgm (.:,.-) dx]“ < ;2& ; + R
ﬁq] "-’C F\Wﬁﬁﬂ: 7, .
i, & v = f" 51 1.5 5518 21 RREONIEY i

A A ¢ BH R RITERIEAFE 8= 8(n,m) >0 R
t 1330

l, ‘,‘ , (3.18)
‘ B




(3.19)

% 8] B AL ﬁﬂ]“ﬂdﬂﬂ?ﬁk % R——l i=1, .Irfﬁ v(x',8R)=
1,7 B,; EZBERER
w(x) = [1 — |2+ (1 +sup|f]) :3] 5. (3.20)

inf v\<_2 inf v + R“

\2I<R BR .

(BR

EHIHE
Lw—-ZZa"x,+42 a’* 2_..0""(1 + supifl)
ey = V'8
Jg—ﬁa +suplf|) + 6(n— 1,
Bl 8 = min {116 ;—(7-:1—1-3;—;} W4 x€ By, K

Lw < f<<Lu,
IS xe 0B, Bt
w‘s,,-o ‘”“I:,,-o =0,
Wepms <8 < #s,=
W‘u - S0 # -,

B Aleksandrov R EFEE, 7 Bis L s = w, FHHE By L
-v ———~—(1 +sup(f[)x/6

_ 2——%——sup1f|.

= FAERGIL RS L, LREEHE (3.19),
A Bws EXTIFLUE « BIHE Harnack AERX (BRE
e 23), RNAE
t<c !l 2|| 1
» wdx|®* << C | inl « + R*||-- o
o, et i e #4] )

a3k
B%«l.

ERFE By, b
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-~

U - 2u
Ly <

30R OR

]

i ob- v =17
Hs* v"dx]% <C [inf v + RHJ—

’%.a B‘é A L,]

2

éC[infv+R

1
L8 . ‘L]
% (3.19) RATEIBE] (3.18),
3|3 3.4 (Krylov B|78), % (o) 7& Bf LR (3.16),
fe L=(B}), we C(BHNWH(BY) HWRHE (3.15). WFE

C=21,0<a<] FHEFFHEE O<R<I1, H
osc — < CR® (osc 2z + 1 ), (3.21)
Al L=ah

B; Xn B} Xa

B o, C REHT n,pm. HILER

—a f
0<o<<l, (3.22)
jEEH, id
M(R) =sup v, m(R) = inf ¢, w(R) = M(R) — m(R),
BR,s BR.s

u

Hrb v = s REBHE I3 WENEE, MNEHK x»M(2R) —«

5 u— 2m(2R) N FSIE 33,07
[{p @R — u)"dx]%

'8

<c [M(ZR) — M (%) + R“—i—

%

)
L

H”Zg,a (v — m(ZR))wx]%

< C Im (%) — m(2R) + R“—f{
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TR
w(2R) < C {[)(B

1
[

SEF

*5

(M(2R) — 0)*dx ]
+ ans (v — m(2 R))‘dx]%}
<c [m(Z;{) — w(gi) + Rl Ll

)
BRES

RygCc—1 1
m(zj\ = c(ZR)-i-R.l

RIENAEN=SE 2.1 /45 (3.21), |

EE 35 BHE (1.1) BELREH(FL), (F3), 8ge C%
@€ CHD), ik ne CQ)NC(D) BRI (1.1),(1.2) i, B
[#de < Mo [ulno < M,, WIFEE C>0,0<p<1 ERBXT
“EE xne€ dQ

osc Dy << CRf, VR>0, (3.23)

t=1 Brixg)

ﬁqj 8,C @E*ﬁl:f' ”’ﬂl;ﬂ”Mo:Mlslfplz E o0,
WA, BES v=u— o, v BRI
—a'Djjv = —a" "Dy + F(x,u,Du,0),
Hip

a'l == Xl OF (x,u,Du,tD*)dT,
¢

Or;;j
# x€0Q, HT 00¢€ €', RBRATADET —A C* BOFRRKE
00 TE x WISPBEN, 4 2 £ QRI4TEBRY By, B EEW
Krylov 5|HE

[Dy] = C,

a;@B Nix, =0
2
RAEBEIFEKIR 9, HEHERER MR
[Du]ugaﬂéco (324) .
RMULT R T . E AR
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wi=(—=1)Dye + & D) (D) U =1,2, - ,m6—=1,2).
i=1

(3.25)
#ES|E 3.2 EIE
8F

EE'-'.-"I’Iﬂ lsfﬁﬁ:{iﬁ 1 €00,x€ 0,

WI(%) — w(x) < Cy |1 — 2] TS (1 + > [W?]a;an).
i

Djw! < C.a(l + |Dwf|?),

H ! BEXS (3.24), LRE&E
| Diu(x) — Dys(xe) | —28 M, i | Diu(x) — Diu(o) |
< C.lx - xo"_:::

X 1 RRUR, I e = L m.u
ﬂM:

2 |D;u(x) - Dgu(xo)] <C Ix—— xolT"_‘, rn€0Q,x€ 0,
fm [

Ht 7 ENE 5 (3.23),

REREE 3.2 NG S TR 3.5 D RME RS, R
AR EIEEE A4 R Holder BEH,UHFE C 21,0 <8 <1
v

DDl < C,

i=1

ﬁq:' gsC Rﬁk%ﬁl? n’.uuﬂululo,[u]ulwlz LLE O,
$4. JEEREE BUAIR M DT RE Y T R i

BIEZRULKHE HE
—a'i(x,u,Du)Diju + b(xsu,Du) = 0, (4.1)
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EAEYBTHE (LD hERIERERK
F(xyz,pyr) = a(xy2,p)rii — 6(xyz,p).
XA RS RS EFAR T
(F1)" % 1, A BIAEKE () WENHEESRAEIE
B, 7 O X RX R" |
1>0, A/a<< m(lz]);
(F2)" 16Car2,p)| < 121)C1L + 1013

(F3) D[ + [pl)M|D.a| + | D,a|
ij

+ (1 + {pDID,a |1 <21pm(]21)»
(1 + ip|)tID:b) + |DE] + (1 + |p|)]|D,b|
< 412D + [p]%);

(F5) —b(x,z,p)sign z << 2a(1 + |pl).

MS1—§3, ROME, &K (F1),(F2),(F3) 5
(F5) F,% 00€C* peC¥@) K, ik we C(Q)NCH(L)
£ Dirichlet A (4.1) 5 (1.2) B M TH 0<p <1, &
188 « £ CV9(Q) RS,

BRI IR FTLEHE (4.1) # Dirichler [FIRERY ]
#h, XERIVE B Leray-Schauder RB)EEEN — 1S
7

% TR Banach REXFEEN—EEH, EFEFER
MEE |

lzollx << M, Vao€ {xe X|30€ [0,1],x = oTx},
11 = R 7 N

T 4.1 % 0<<e <1, 00€ C¥™, H#E (4.1) R 47,
be C(Q x Rx R*) HWESZB&EYE (F1), (F2), (F3) 5
(F5), @€ C*(Q) M Dirichlet [AIFH (4.1), (1.2) TR
ue¢ C(Q),

iFBR, ik &7, be CY(Q X R X R*), Hrh 0<s <1 B
Banach Z3fH] X = C“*(2), WTHEE ve Cc(Q), HLLT Din-
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chlet [A]RR
{-—a""(x,v,Dv)D,-iu + b(x,0,De) =10, 7£ON, (4.2)
U=, fEoQ bk,
HEES Schauder Hit, LRBIEFFAER—HIFE we C(Q2),
EUMEH v« =Tv, BROTEAEEHE 6.1, AJERAT & R,
NF we Cv(0), B w=aTn, B0 Dirichlet [A]fH
{—a”(x,ﬂ,Dﬁ)D;;u + ob(xyu,Du) =0, fFFON, (4.3)
U= op, £o0 I v
Mg, BHEEXTTITHEXHNER, RNELAE LA «e€
Cc*(D), X T o, be C¥(LC X R X R*) 7N A Schauder B
W, we CH(Q)NCH(Q),XHmh § 18 3 R MET, RIOTAIE
BIE C>0, 0<g<l @EH (43) WEELTMHI
tulipa << C,
i Schauder f§it, &
,“lz.p:a <C,
R FEZHER » = Ty WAL EE
l“h.a:gé C.
BI7EH Leray-Schauder EE BB FEIE (4.1), (1.2) E&ER
ue C(2),
T — B, RO BE RS, B al,bye C(QX
R X R*), k@i 67,6, MATEBREIENE].
HERMITUBHXTRENHE T HEEEERTLXER
B, 4 SR A R S IR Ry,

§5. RTmeArR: TR AT

AT readbgd 5 Dirichlet [A]#, Leray-Schauder &
BAHEH,BHABELIT S 4 i5 kR EEmE— Rk s,
BATE D AR R O TP U RR R B e H Rk BUE LS R R,

BAEBRIBEARIFREZ R T —EHR, HAMNIERA
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oI REERBEE, ‘
i’ X,,X; &X Banach ], F& X,—> X, S, F7ZE
u€ X, L Fréchet A BB HFERRERET L. X, —~ X, #HE5
\Flu + A1 — Flul — Li|z, = o(llkllx), VA€ X, (5.1)
I 5 L #¢RR %9 F 7E # 1Y Fréchet T¥(,i04 F..
LR FE Xi— X, WEREHRET, W F,=F,
1 2. R Flul = F(D), X, = C* (@), X,=C*(Q).
¥ Fec'(&*), Wl

F.=-2E (pu)p,, (5.2)
: , rii
N |
OF 2
HF[u + k] — Flu] — 5 (D u)D,-,'th’
rii

— HF(D’u + D*%) — F(D%) — »E‘;’F- (D’u)D,-ihqu |

rii

_ 51 OF (D*u -+ «D*h) D;ihdr — gF (Dzu)D;j(h)“c_"

0 Or,j T

' aF(DZI‘ + TDzh) — aF_(Dzu)

dr
Or;j orij ¢

1
< Il jl

= o(l|&licram).
MR Xi,2,X; &L Banach E[E, it G:X, X T~ X,
E}rji (#, 0)e X, X X HY Fréchet ZHid24 G, N THEE
he X, 1€ 2,

Gu,or(Bs1) = Gly,rk + Glu,nd,

W Glos: Xi = X2y Glor:Z—> Xo HHGIE (#,0) By Fréchet
RS,

REEER. & X,,2,X, 23 Banach ZH, GEH X\ XX
RIEFFRE X, WBSH, T (w.0) €X, X2, G HRE:

(1) Gl#y,a0] == 0,

(2) GHE o] BB AT HH Fréchet SHIE (495 00)
ESE,
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(3) %TF =) Fréchet HIW Gl,op . WEE o &
ZHIIR A, R Glu, el =0 W TE N o€ A Fi#, B
HNTE— o€ &/HTE 4, FE Glu,,61=10,

B &I

| Flu] = F(x,u,Du,D%),

ZHE 5.1 & FeC'(I') HWREMEN (F1), WMENT
¥ o<p<1l, Q€ C¥, pe C¥¥(2), HE (1.1) HRERAES
W&l IS 84H%), HXT oel0, 11, HE Flul—
oF[p]l =0 7 C*#(Q) kR BE &M (1.2) WA A e A
A el fi |
- |ulap0 < M, (5.3)
Hrh M> 1 RIRET .8, Hiladkit, »55 80, WA GEFHA
2

(F6) F.(x,2,p,7) << 0, V(x,z,p,r)€eT,

Wi Dirichlet [AlE (1.1),(1.2) FFZEfR € CH4(0),

iEEE, BY X, = {ve€ C*(@)|#80 Ly = 0}, X, = C*(Q),
=R, BREEX G:X; X [0,1] = X,,

Glv,el = Flv + ¢] — oF[gp]. (5.4)
RIVGWEITE Glr,ol = 0, EHFHY =0k, Glr,0] =0
MEBHER vi€ X;, W =9, + ¢ 424 Dirichlet & (1.1),
(1.2) . WL

S= {¢€[0,11|Ave€ X,5G[v,a] = 0}, (5.5)
S BIESK,HYYe=1K»=0RERKGE Glv,ol=
0 FI,B0 1€ S, RIPGIER s B/RTF [0,1] BEAXE, W=
[0,1]),EEREIET.

BRATET DL i B A B e FE SR IEEA § MEXT0,1] B, &
@€ S, S HIESL(S,5), BEE ne X, HRGlv,0] =0, BH
it Fréchet RS
Glogoy =[ oF OF OF

D;+—D; + ] . .
L Or;i Op; Oz 1, purr=(ey+9.D(9y+9), DNy tede
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XE—TH X~ X NEEHERETF,AEE (F6), &{EH
'# 5 Schauder #if, G}vo,ao) & A iR, Hﬂﬁﬁt@ﬁ%ﬂ,ﬁi{ G
HIPE A NI0,11,H58Y se A N[0, 11K, Glrv,el =0 &
BBl A NI10,1]1CS,
' DIZEFERE § e, DB E M HAERMEW 6.3). &
0. € S, n—>co [if @, > 6o, BE 00€ S, tH SHIENFLE va € X,
fEB Glva,0,] = 0,00

va € CT#(2), v,l50 =0,

Flv, + ¢l — @, Flpl = 0, (5.6)
(5.3, |o. + @lage < M, B Ascoli-Arzeld FHE, v, &
FET CHQ) WHRA TR TIRER v, H vne C(2),
1= (5.7) gk F I SRR G &

Flo,+ ¢l — aFlpl = 0,
Bl o€ S, wEIGIE.

B, EEESIPBET, MRNTFH 0<e <1, #H—
HEE Fe Ct(I') (k=1), M Dirichlet [ (1.1), (1.2)
BRI we CHe(Q)NCH(R), mEEE Fect () (k=1),
Ppe cttoe(0), B0¢€ ct+ie T ue C"”"’(.Q),

HEE 5.0 RATATULEH, I T2l 5B Dirichler
R A e T DUE & e e i H(5.3), Bl ¢ &R

§6. —RBFHRITE

A EZENTHESERELTE
F(D*) = 0, : (61)
RITENBEFHEEBEGE (F1),(F4),
® 6.1l B FHES &K (F1), (F4), FeC'(I),
dO€EC, peCH(D), MELC=1, 0<g<], FHMT
Dirichlet [F)& (6.1), (1.2) B u€ C*4(2), WAEUT At
' [D2“15;9 < C(|“|0;9 + iq)ls;n)’ (6.2)
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Hrh 8 5CURBT n,alin) 5 80,
BAEBRIMVZEEINTESR l<p< o, we WHION
C*(Q), WXL, FIFEFARIEH Due C*(Q), H

gf (D'u)D;i(Dyu) = 0 (k=1,2,-++4nm),

B L* Big, M Dwe Wi (Q), |
MERARR 6.1, RIBERK L —4518, |
I 6.2. W T 0<6< @< 0, DHIREBES
$[6,80] = {4e POl << A< 81}, - (6.3).
WHEENABARER vHra, 057y, EENTER L€ 509,0],

N
A= D 8(A)7,Qr;, S (64

08 <p(A) <O <o (im1,2,-,N) (65)
ﬁq: Na'rk (kla"'yN)s 0,,8, Rm*ﬁ:": n,0,0,
. 3 e B § ARIRIAR, ci— o+ e, NIERE
n 1 n 7 n
( e )“ > eRe; + D i®eiin
n

1= ij=1
. i<i

ﬁ?E%Aquaﬂ,ﬁﬁﬁﬁwﬁﬁCﬁﬁ

n ]
A—CT C,'
S\ n A

SRl _
A= Zn_“ Ce;@Ce; + > Ces®Ceis
t=t : ',‘”<=j‘
Bt TUEME A F27E n (n+ 1)/2 MRAMIAR iy 7o oo Fresn

W@/ 7.9% (i=1, z,...,gLn_zt_l)_) B o WEEEXIE
E J:1
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l(-:-l) ‘

A=- Z B:7 i QF,,
EXMBEEES N
U(f’l,T c** 97N ) = {Z ,317’ ®T lﬁ, g 0}

s =D g 08 R o R
TER 4€5[2, 0], MuWHA U (i -0, F4) WAT
s [ 6] H’\J}Fﬁ%,ﬁﬁs[%, o] £im%, sramEE OO,
UDyee o UMD, 5 ERFBALE—EEH 7,7y, WHT
(& AeS[%,G], e
A= i E.-'r.-é)’r.-, Bi ,>.—’0.
BlEWME. 4€85[6,0], Wi
4= 5 nemes[L].

i=1 2N
Rk o
| LA .
- A— Z = YT = 2 Firi®ri,
fmq 2N =1

RAW 6.040) = &+ 2, 518 (6.3),

PE. 7E5IHE 6.2 EF' {715+ ,78} EF'”TI/J\@EF]Q

€is (¢r+¢r)/’\/— (i, = "9"),
B A B RIE: ﬁEﬁﬁC (RiEBT ﬂ,e 9) {#=45

1 | Du|? < 2 | Drgrul? < C | D,
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Sth Dy BB vy BT R

EXE 6.1 pHEsR. T S (1, w] #5(E 6.2 HERE n,
LET RIS~ #ﬁﬁ@% eir(e; + e:)/‘\/_z— (i, ] - 1,2,---,n),
Hrb o= m(lulo) X EE (F1) i, HEBERL, R
NEHERE 7 TR, JRIEN 7.

HE (6D EGEry MERRES

OF Dii(Drr") + OF
Or. r;jorg
HFXRTr RS (F4),

OF p.i(Dsri) <0, (6.6)
Or;i

Diir“Dur“ - 0,

iﬁﬂz BxCQ, it
My(R) = sup Dy,r,u, my(R) = inf Dyyr s (6.7)
Bg B
wy(R) = My(R) — my(R).
f (6.6), T Mi(2R) — Dy FINFIEARFEER 2.38958
Harnack A%EX, HAEE
(B2 [ (My(2R) — kar,,a)'dx]'

< C(M4(2R) — M4(R)) (Ak=1,2,---,N), | (68)
B E (6.1) 55]# 6:2,
0 = F(D*(x)) — F(D’u(y))

- OF(r*) (D;iu(x) — D;iu(y))
af,'i .

- ) Zﬂk(Drk?‘Q“(x? = D'rk‘q"(y)).

TREY r,9€ Bp BIXfTHE— 1<I<N,
4 ﬁI(Dfﬁ;“(x) - D'f;‘rlu(}’)): - Z ﬁk(D"ka“(x) - Dr‘:rk(’))

kel

= —8 Z (Mk(ZR) - qu()’))’

&+
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A Y ye Bz W,
6 (Dyyr(y) — m(2R)) < @ 25 (M(2R) — Dy py u(3)),

k=1
RFE (6.8),
[§., (Drmwt) — m@RYIay [F < ¢ S or)
BR X

< c >, [M(2R) — M(R)1.
k=1

FRABER S (6.8)
M;(2R) — m(2R)Y < C {H (Df,f,u(y)—-m;(ZR))‘dy]%
. i B

} .

1
K

+ HBR (M,(2R) — Dy,f,u(y))‘dy]

< € D) [M(2R) — M (R)],
RER I M1 ENRAEE
> @ (2R) < C [Z 0y (2R) — D7 wi(R)

Im1 k=1 =1

WEFEE

-*

N

S wi(R) < E—Z—-l- > @(2R),
i=1 im=]
HBpEs 21, 0E

D w(eR)< Co D wi(R), VO<o<1, (69)

=1 i=1

Hih C=1, 0<a<l (URBT n» m. ERBEEEHIK
B9 Holder BRI, IN TAEE r,y¢ 2, &

. 1DwG) — D <C [ﬁ% }l"lbzuiozg. (6.10)

THERTHE M SRAELARNIIR Holder #5iT, 4 v=
“ — (Paljm Do (ﬁﬂ.j\j‘ﬁ
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— gp. Dii(Dyw) = f(x) (k= 1,2,--+,n),
Tii

sup i’f%"s Clolse. (6.11)

T %€ 82, HT 00€ C, HFE—A C* WHRKE 60 £
FIABBE S, 3T x SUER T OMABIRE Y BY , RiFE Dy 2
By LR BI (6.11) WHR,HF k=1,2,---,n— L,@AF
Dy, 0= 0,5 RifH Krylov B|3 (B|H 3.4) 55

[D”Dk”]a,aa*'ﬂ(x — < Clluly + |@ls]
981 1145
(k=1,---3n—1), (6.12)
FMAFE (6.1),UF
[D*v] < Cllul; + 1plsls

a, 68_1‘*: ) 12,=0
2

A R X 5k 0 H R AR EE EE, T E
[D%] 0 < CLlul, + lls], (6.13)
BATH R BRI (6.13) RSB RUEERET, RESHME
W (6.9) g5 & T EIATE FT BRI 2R .
# TR RER (6.6) RASAEEH 3.1, 8% xne oo,
x € 00 W,

Drrti(%) — Dyri(2) < C |2 — 2 T5{ | 4], + [Dl.isal.
(6.14)
S—hmEEhRE (6.1) 5513 6.2
0= F(D*(x)) — F(D*(x,y))
OF (r

) [Diux) — Dijuxe)]
T

— Z By( Dy v ua) — Dy r (50} )

MAE® (6.14), T TH— Ll << n,
ﬁl(DTm“(xo) — D”!,"!z“(x))
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- 2 ﬁk(éfkfk“(;) - karku(xo))
[EF
< Clx— | T {[D],00 + lu)3}s (6.15)
SO HH(6.14)15(6.15), X * {38 o SHIPNELR, Bl v —xl <o
b RATH
| Drrt() — Drye()| < Clx — 2o TF{ [D%0s00 + |#]5}.
FENTHSE x0cd2 5§ R>0

osc Du<< CRT+* {|u|,+ |@l:}. (6.16)

Bplxy)

BT (6.9) S5 RMEREM (6.16), RI1BE & R/ET
[sz‘]s;aa < C{lu|, + ]‘PIs},

Hi 0<p <1, REFARNERE R EREBEMIEH.
BAERMEI B THEEEEE.
EX 6.3. 55 (6.1) HREWFHE (F1),(F4),0Q¢€ C°,
p€ C¥(Q), M #€(0,1) {EH Dirichlet (Rl (6.1), (1.2)
FHEM ue C(0),
B F(r) ZWREZYTH, MiteBEReHE 5.1 5¢HE 6.1
REERR, MR F() REZRESYHK, e ALEHLINE
BOR B, ERR AT AEE.

§7. — Bt R

SZEUTERNSZ
F(x,Du) =0, (7.1)
RN BE Fla,r) %TF « B Holder FEEMN,HE X" I
|F(x,r) — F(3,r)| < wld(|r]| + @D)x—yl%  (7.2)
Hhb p,a,f BRIEBI, L= min{i(x),A()},
=8 7.1 BHRODHERERER(FL),(F4),9€ C(2),
ue C(@) R Dirichlet [} (7.1),(L.2) B, L (#i0e < My,
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MFE e=caln,m), 0 <<, FEITEE 0<g<a, piia
R 09¢€ C*, & (7.2) 1R, NE
[D*]p,0 << Cll#)|o0 + |@lipo + £, (7.3)
Hih ¢ RIET nrmim,(a— )7 5 00 £ CF DEIHEHL
BB, TSR Br(20)CQ, & ¢ ZLIT Dirichlet [AE
{F(IoaDZ”) =0, 7£ Br(xs) > (7.4)
v=u, 7E 0Bgr(%) L
BRI 6.3, KRR IFLEN, A o = a(s,m) B8
veE C“(.@)
B RETR
_ g(x) = u(x) + D;u(x0)(2; — xo;)

4 + ':la_ Djin(xo)(x; — x6:) (%) — %0i) s (7.5)
FHid
0(x) = v(x) — q(x), 4(x) = u(x) — q(x); (7.6)

P fhit (6.9
2C

2 é 2 < ’
[Dv]a:s, =) os¢ D%y =) [D*0)s.s,
Vi< p<r<R,
MANEBEAER, Blﬂﬁ
[Dvl.s, < = p) e” [D*0],3, + — [0]0;5,].
B—2C L mmmosmnimer, g
(r—p) 2
2 C
[DPv].z, < (RZ o)+ [1ep,» VO<p=<R,

NASE—Z8®| 22027, dF r< %3_

P70 D5, 0)| < CID%], g < 28 [Olugs (7.7)

K D' = DD, (AgBriygfkiibdsE). B ¢ WEDHER
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F(xysD% =+ D*u(x,)) = 0, 7€ Br N,
£=i, £ 0Bg L,
EBEE Fx,Du(xy)) =0, AREERE (01w, < [4los,, T
Bl (7)), HF 6<a,

—a -~ C A
7 Do (@, )| < R+a [#]o:8,

< o HE, (D3 Ba(xo)], (7.8)

Hrh Hslder B SSFE_E (1.1),
L w=u—v, BRI
F(z,, D*) — F(xy,D%) = F (29,D's) — F(x,D'u)2f(x),
Btk » BT E
a''D;jw = §(x),
Hrh
a'l = Sl OF (xostDu + (1 — ©)D%)dx,

0 Or;

w7
[1(e) | < Tpe(| D] + )12 — 2%,
B Aleksandrov R{EHEE,
< C(lula + OR™, (7.9

Bplxy) L*(Bgix0)

sup w << CR H-{—

H(7.8) 5(7NUERE_E (2.7,
v D'a(x0,7) | < P8 D(2,7) | + 77 DB (x057) |

<c[(L)7 mei0us Baa1 + (sl + > B

T2+ﬁ

B R= Nz, HPONAFEEHR.NF
8| D'5ixe, 1) | < C{NP°H’ [ D*u; Be(x,)]
+ N*P(|uf, + @)}, (7.10)
mToRE RS, F/HBERNMAIT Holder BT XKHH—
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ER R, BN SR,
MNTEE 0<s<:<d, =dist{x,,009}, ! R<<¢r—3s, B

1 1
v =Ll rel o p,m 1
%T.NR<NO ) B,y (7.10)
T8 D (x0,1) | << C{N**H% [D; B,_,(x,)]
+ N*(luj, + a)},

A r>%<:—s> (F£O ZHh« SHEN 0) W,

e - - CN?
-8 3 1-8 3 — |u
T !Du(xo,'r)l <7t Cr \uloé (t S)“B I [os

T

sup ' 8 D (xg5 1) |
™0

~a 2y 2 = _ule
< C {N'q HEO[D u3B,_,(x,)] +-N +ﬁ(|”|2 + i+ GG— ;)2+?)}
< C {N““sgp ' 8| Dy, )|
' ;630,_,(:,)
24+ 8 - #ilo _
(PR +——U——(t - S)M)},
BE—1TASAMNATE &5 23, kBT
sy T DYE(y,T)|

y€B (x,)

< C {N”_“sup | o' Dy, )}

>0
yeB,(x)

+N’+’(lu|,+ﬁ —lule )}

(t —_ s)2+ﬁ

BRNESKR, E CNT=

Nlr—l

» M AL _F5HE 4.1 JdliE =y
sup P D'a(xy,7)! éC(l"\a"‘ﬁ‘l'——‘lL),

— 248
ye H(;( g} ( R P)

V0<p<R<d,,
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RN S = &5 2.3, 1l

HEIDw; By (a1 < € (1ul, + & +(—1?££'°)_25) (711)
: VO<p<R<d,, |
BRI MRy Holder BEN{EIT,

D AMER AT T ER AL RHiGiE o =0, MK
BHEESfadtt (7.2) PELL g+ (ol W8 A |/ %€02, L
TR 00 oy AMIREBREY, HERDGE v H8EREL U
B = BiN{zx, >0} & 0, #F »,=0 £ »=0, WTHEERE
%€ BI\OB,, Bgr(x,)C B, KiRiL{ER]&

{F(xoabzy)"' 0, Z& Bi(xo) M

v = u, i O0Bi(x) L,
ﬁ-;‘:h BQ(’JO)’= BR(xo)ﬂBf. 'ﬁﬂ]ﬂ%f&%@% BE(xo) il
HIA L O R ILNEN Bi(x)., EXMAET, R (7.12)
K& v € C*(B (%)) BEE. RUT (7.8), RITIBH

c
[Dz”]a;B;(ro) < ka——aHgv[Dz”; B (x)1,
2

ERXE Bi(x) BKEN Be(xdN B!, ¥ w,» HFHEHE
THEFmE, HEA w,e. TR

[DD,vla bysp < 2[DD,-v]
Z

(7.12)

- B+(:°)
T
<& R —CHA[DW; BR(x)],  (7.13)
#qj x' — (xl’°" ’xn—l)- %"Usﬁjj.ﬂ (7'1)’ :m%ﬁ Dﬂl“ ﬂu
BEEZW I DD.u %ﬂ_‘a ik (7.13) XA BRK

DD, o < % £ H2 (DD u; Ba(x)l.

R ISP DU 25, FIRLT (7.11) RV
HE,IDD, w3 B,(+)} < € (fla + /i + lplay + _L_L__)

)2+ﬁ
V0 << P <R --<_ dist{xqgaBl}. (7.14)
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il

BRAESE (1) % Dy B DDyu H5,NH

HE, 103 B3 (i) 1 < € (1ula + 5 4 [ + —1%l0 ),
. (R — p)**?

Vz,€ B{\OB,, 0 < p << R < dist{x,,0B,}, (7.15)
BRE it (7.11) 5 (7.15), RAIULMIFIB 2R ET (7.3),
EE 7.2, HE D BRERENS (F1),(F4), id
_ d [|F(,0) _

M, _llplo;a + n\/(,—o—, 3 an)’ [ 31 Fl(Mo)’
l}-!Uﬁ%E a = 0‘(”9 ﬂl)a <<l ﬁ?&ﬁﬂz&ﬁ I<p<e, piui|
B 80€ C", pe C¥(Q), & (7.2) BRir, W Dirichlet [AIfE
(7.1), (1.2) FEEME—IE »e C¥(2) HEMH (7.3).

jE8H. iRk 6Q€ €, pe € (D), Hi <o, &
ue C¥(0) RIAE(7.1),(L.2)MR, R ARBRELR 52K
FIRILE[iF we C¥(0). sl {tit (7.3) 5% 5.1, Dirichlet
R (7.1), (1.2)EE7ERE we CH(D)HAFEH(7.3).2Y 8Q¢€ C™,
@€ CY(Q) R RFRHAEBIENIT .

AETHE— ekt RE (1.1),

R 7.3 BABR(DBREREN (F1), (F3) 5 (F4),«
J Dirichler [B]5 (1.1), (1.2) 8988, H |#loo << Mo [#]1,0.<
M, [#liaas M, 0<a<l), WEE e=c(n, g): 0<
o< a, FENTIERE 0< <o, fF: 02€ C™, ge CY(D),
ue CY(2), MAEHIT |

[Du]go < C[1 + “Plz.n;sz], (7.16)

ﬁtﬁcﬁiﬁ:ﬁ nopspss Moy My M, (a—- ﬁ)_.a [/ BV sup{A|
x€ Q,lz| < M,, [p|<< M}, ‘

iE8R. id

Fx,r) = F(x,u(x),Dulx),r), (7.17)

mEREE (F3) 5 [#lio < My, M

|F(x,r) — F(yor)l S CIL+ [#[111 + [uly ]2 — 17,
XH e ¢¥(Q) HHRETR
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F(x,Du(x)) =0, (7.18)
HERE 7.2, NE & (7.16),

R 74, 5E (1) HR4gHh&E (F1—(F6), H 4
£ 2XRXR LREBHERN, NEE I<e<]1 FEHNT
8 0<g <o, 0Q¢ C*, pe C*¥(Q), Y Dirichlet [R}FH
(L.1),(L.2)EEW—R 4c C*(D), Fﬁfﬁaﬁﬁ?ﬁﬂ: 73 p1 s fas s
I‘sz Pl Q.

HREEHE 5.1 558 1.3 HHEEER. ‘

BRIERMTAR—TEHWE RN Bellman HR,E

Lys = a{D;ju + biu + ciu (k= 1,2,---,N),
S Dirichlet [F]fE

inf (Lyw—fi) =0, ZEQWN, (7.19)
1<E<N
#=p, ) & 009 L. (7.20)
BiE AR R T & .

(B1) 7 0<A =< A HEAOL
MK @< AL, Ah<pm  (h=1,2,"-,N),
R pm RHEE
(B2) #ERM A EHEQL

> lafils + Z |8 |5 + Z legls + fxle) <

ivfsk
(B 3) C‘k\ QEQW
M

h(}’n"',}'w) = inf Yio
1<kSN

PR¥ & XTFAR y»---yv & Lipschitz EZLH HIL Vb4t
D;k>= 0, ZDh=1 (7.21)

WA A XTER (91570598 %MB‘J $§§J:, £ RV #73(R]
LR 1=y T HEROKN, n=inf{y} MTHTERFE

n= yk(k = 1,2,--- ’N) H’J_Fji@‘z&,ﬁﬁﬁﬂ%&ﬁgaﬁﬁﬁ'ﬂi
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EES A TRy R, Bellman HRED T2 jkEk T
%‘E ;

F(x,u,Du,Dzu) = h(Ll” - fls' i 1LN“ - fN) = 0.
BT

. ar_,-,'
M (7.21) 5&#%%H4 (B1),
1l g( OF ) < Al

ris
A b A S KIE F R N &d,

EHE 75. % (719 WARBBRE BL), (B3), MEFE o=
a(n,pm) FERTER 0<f<e, R (B2) HKiL,H 080Q¢ c*®,
@ € C*(2), N Dirichlet [RIF(7.19),(7.20)FELEMR ue CH (D),

A, E A B AGy) WEXERB.ZERmEIEELE

F (xyu,Du,D*u) = h (L — fio--+yLyu— fy) =0, (7.22)
BEHRIE

114(”*)4 Al

afii
F, T r B1Ay,id

- F(x,r) = F (x,u(x),Du(x),r),
Jllig =y

|Fu(ar) — Fulysr)] < CACL + Ir] + lal )1z — 517,
$of C QUM o, PR 72,0077 o = o (n, 4) BBHT

I<p<a

[D)pe < CI1 + lulys + |@lagl,
FIRNBEARSER,NF

[DZ“]E;.Q < C[1 + |"|o + |‘P|2.8]-
e 5.0 SHREEE TS IAEEEER. EBRXREEM
Bl CV fEit. BES v— 07 ERREBE (7.19), (7.20)
R AR,
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B WEER R

BAE SHUERKEEAN 2 Bip

MABEFIE ,RAIN- BRI E S BH (R AR
NEFTENARBHREA,E+ M+ ENAEREHEA.

BEAS MR SBEFSARAZL, FAlnT—ras
£ M 1 (R 2 S i, R B RBRAL, De Giorgi &AL A
B, RTRUEHBEARMNEENSE L' ik, Schauder BEiPHI
L* B, A& L i, OEFROEEENSGEY 5 IEN
. ‘
ERERMPEREED, RMNABoER R s/ F &,
n=2 Bl w(x) BARHMBEEE: #@) = (W' (@), 4" (®)),
N=1; 0B w=r(Q,RY) RREHE w=r@)X--- XW™*(Q)=
(w=s(@), Hrh w=?(Q) EIREH Sobolev BiH] (B EM
1,4 =2 i, ¥ w=r(Q,R") ®iicte H"(2,RY),

§1. BRNTFERE

RIMNERTENBRERTBE
—Da(A?? (x)D,ui) + D,fi =0 (i = 1,e-- aN)’ (1-1)
EXBERDG, EERRHERRM0, 8 M1E] 2,4, 7 M1 H

N,D, = 9 (a_l"",”).
Ox,

ke, RITABETEA (1.1) REK 4P BET
FI| A5
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ALEEL > 21E12,1 > 0,VEER™, (1.2)
Al e L=(@), 1471 < A
(@,8==1,c,m34,) =1,---,N), (1.3)
FHorhoa, AGEE, &6 Q.2) #RBEERE, HERIMHES
BE (1.1) EMFEH.,
MELBHEA (1.1) FE N E X,
B L1, iR «e H,.(O,RY) B2

SQA?f(x)DeuiDa‘Pidx - jgﬂD,(p‘dx,qu € Hi(Q,RY), (1.4)

TR « ZMEEIH (1.1) 955 fF.

T HEIA (1.1) /9N Dirichlet %4

u=0, £ 09 E (1.5)

RO B] R , H 58 e o4

T 1.2, mE ve HI(Q ,RY) #R2(1.4),M#R « & Dirichlet
@ (1.1),(1.5) FE5 .

A Lax-Milgram g3 (RE—FEFE 1.1), RMNEZHE3
Al (1.1),(1.5) {58 RAELEmE—4E,

R L1, & 41 BWR (1.2), (1.3),a, f=1,--+,n,
i, J=1,+, N, e L3(@)(@= 1, yn,i=14---,N), Hj
E (1.1), (1.5) F HE—FH . '

iE8A. <&

a(u,p) = SQA:-’f(x)Dgu"D,u"dx s
(T vy = Lﬁ'Dau*dx,

WISHIE aCurv) B H)QRY) X HQ,RY) FRyHE RMBHT,
gt (1.2) B i |
aCu w) =1 LIDu!zdx,Vu € HI(Q,RY), (1.6)
Hip 1Dl = 5 S |D |t i o(us 0) XEBEHA, T
te1 a=}
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(T,+> & Hi(@,RY) L ERK|MTE,. Htk Lax-Milgram
TEIRAAFAEME— we Hi(Q,RY) W a(u, v) = (T, v), Vve
Hi(Q ,RY) X sbiFRA T A g L,

BATIRFRSEAE (1.2) 258 Legendre #ft.

#EE 1.1 (IERAZ B P RIIEFI3E Legendre &+ (1.2) H
PRE I HE R pF (1.6) (L 58 A5 BB AR E K RH A6
UERA (1.6) ZE& (1.2), HEBiERR THIREH,

EE 1.2, iF 4 BRA3DAMU6), e, 8=1,+,n, h,
k=1,--+,N, MR aexcQ H

:2(")&:53"'#7'& = J.lglzla,]‘,\-/g €R” »n € RN, (1-7)

JEBR. B (1.6) JLNEBEEERY » = w + v, (KgHEh
i = '\/:-i)a;ﬁ '

Re a(u,u) = 1 Sa‘DuIde’ (1.8)

ﬁl:h w,v € Hll)(-a BRN)O
T:E (18) EPEI uk(x) = 'ntq)(’)eﬂ.e‘;(k = 1,---, N)9 ﬁEP
r€R,E€R",ne RV ,p€ C7(Q), TR EHA

Re a(u,u) = Re SaAff(x)Dgukmhdx
- )gA:i’(x)(Daquw + £, E97) 7 ntdx,
(1.8) B4

L[ 1upae =2 [ 3030 (Intbugl + Irtantal D

i1 a1
= ilal SQIDQDIde + 22| 51% |9 L!tp[’dx,
Hifa A
n'nt L A38(2) DupDypdx
+ Pt || ARG L
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> alal* | 1Dglax + 221811l glid,
BURERPIHGRY 5 4 >, B
sutamnt | | Aiflpliar > 216100 1| loltax,

Vg€ Cs(Q). (1.9)
BT Co(@) 7 L(o) W%, SukRy Ve LY(Q) JRERIL.

BAE, X Va'€ 0, B o= = X(B(«,6))/|B(+, 8)|%,
Eri B(:%e) 2P 2 4uie, & ¥R # B3R, | B, 8) | B
BRI Lebesgue MEE, X(B(x',e)) % BREYEHE HHK 6D

, 1, re B(a%58),
X(B(+5€)) = {0, ¢ & B(«,8),

FRE e 1(0), B lnld=1,RA09, B
R S
IB(x",s)]
4 &—0, B Lebesgue A EE (FlnTISF [ZM; FHS5.291)

A aex’€Q, H ‘
AR EEgm™nt = 2| EM 0|2, VEE R ;€ RY,
X LR EIEA.
BAIFR (1.7) 2438 Legendre-Hadamard . ZBi,,RMA
TUTHEMKR:

W o) | | a2 W
= -

oT Legendre 44 mEEEY l%ﬁ Legendre-Hadamard &£

 N=1 (R4 FHE) iR, 18 Legendre-Hadamard
&R 58 Legendre . HbXE ER=4-KBHHMH, HE
N>1 (BIN®]B4E) g, 38 Legendre-Hadamard &£HIR
Legendre %45, XM TEIRNFIFRILIEH.

Bl 11, 3% N=n= 2,45 = e5.48; + aif (a,8=1,2,i,

1 l, a=§,

. . —_— —_ 211 ) J—
1 1,2), Hrb 0<e < 2° Sup {0, “s B, a2 s O

Eaben’nt L( . dx = 2|E1*n|*,

- E 2T

A3
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—1,E&M off =0,
BBEH
A?iﬁgugﬁﬂiﬂi = 5|§|2|TI lz + (gz_fl"lz?ll - 525177171:)
= el&*{ql?, VEER,p€eR,
Hit 4% HEE Legendre-Hadamard &4 ,{H&
AN ELEs = s £]* + (&8l — &8, VEERY,
A ER s€(0, =), MAE E— G EEH=(012s 0), &

ATFELEL = e(1 4+ 46®) — 26 = s(46? — 1) < 0,
Bt A7 RPEE5R Legendre #&f,
5% Legendre-Hadamard &t th—Fh# EH: &4 XM F
RULEN> 1 FETE B Legendre &5,

§ 2. fEE MM B ENE

AL, RITEEIENH, 55 41558 (1.1) ARG BTN
NG, TREE« 0 B LIE HY FR% k> 2),

BITELIEA—TBEN “SEEBf5I"-Caccioppoli R
.

SER 21 (Caccioppoli RER), 7EFEHE L1 H&KHET, &
u € Hio(Q,RY) BHEA(LNBRE. N V"€ 0 F Vo, R:
0<p<<R< dist(x“,ag), Y=

1
Du|*dx << i — p|?
Lp(x‘hl ulids < C [(R — p)? aR(:°>l“ vidx

+ LR(’D) |f|1dx] , | @D

Hih veRY BEBEEE, 1= > D112, B.(= £

x° j{)’tl‘y P %731‘5%[3{] n é&ﬁ: C%Eﬁﬁs Em*ﬁﬂ: n,N,1,A,
UEEA. £ « WRAHSY E R (1.4) PE ¢ = 92w — ») , H
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n € Co(Br(+")) REWTHE:
0<n<l (% Be(+) L), n=1 (% B,(+") L),

c
Dyl < . 2.2
| Dy | 7 (2.2)
TRE
L W A Dt D idx = — SQZ'q(u" — v YA’ Dyt D mdx
+ | rfiDadz + | 2af: —)Dumds,
ST

1 D 2 \<\ g 2
Lku“) lnDu"dz s aR(x")lnDul dz

- ¢
(R—p)

+ c§ I,

,R(l b

+ S . Ju—v|dx
BR(S')

f£rh ¢ = C(e,n,N,A), B &= —;—,1%

L |
(R — p)? ' Brta®

+ LR(‘,) fi7ds].

HJERMRSX S /NG B.(+", BI#F (2.1),

THRINEHRFE RO B NEIEN#,

EE 2.2 A4%(x) BE (1.2), B 4% w(Q) (a,p=
lyeooonyfy, f2e= 1,04 ,N), fEeH' (@) (@=1, *=ynyi==1,.-,
N), & weH...(2, RY) EfEA (1.1) WEHE, M we

toc(Q,RY),

WA %t e, B r HHLEHBEGAE =1,---,n), &

Ay, u(x) = ,1" [u(x + ke,) — u(x)] FoR « 1F x, A LEOER.

i pE Hi(Q 9RN) P H"JB‘Z% spt pC@Q, FUJ”:"{

Sa(n)\unizdxé.C[ | — v]|%de
R‘

¢ 163 .



b < —;— dist(spt ¢,3Q)
Bt H
59 Aif(x + he,)Dpt' (x + he,) Dugi (#)dx

= | £2G + he)Dugf (a)
it 5 (1.4 MRERLL &, B
Sn AP (x + he,)[DpAr,. 41D ¢ dx
4 jg [A,,,,A:-‘,-"] Dgu"Daqo";z'x
= | tanf1Dagpen, (2.3)
#E Caccioppoli A% (G 2.1) hEL A% AP (x + he,) ,Hl »
% Dnts BUFE %9~ (A0, AFIDsw + Arf? FHHL v =0, p = 255

AvAIIES

S IDA, ultde < € S | As|ds
B%(zo) R P

R? JBy

N »
ST AR A%\ Du s
Bp(z") D) o pmt

DD |anfe 4,

=1 a=]

+c|

+c|

Bp(s"
HEENREAEAZ RN G —HEFF (FHLEXR), B
D% € Li,.(Q,R*™™),

XRTHWOUEZRENYE,RNTE TIIER.
BB 2.3.3% 41 W (1.2), H 4fe w*°(Q) (o, 8=
Ly--eomyisf = 1,4+ ,N),ff e H*'(Q)(a=1,-"",n, 1=1,,

N), k=0, HiE w€H,(Q,RY) ZfEHE (L.1) 55k, N

u € HX2(Q ,RY),
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T 24. 8 AFHRA2),H 4 cc™(@) (a,8=1,-+-,
frisf= Ly yN)LP€C®(Q) Ca=1,--v,myi=1,---,N), 3
" € Hioo(Q,RY) EMEA (1.1) R, W € c°(Q,RY),

B/ 25 WA = BWHLHEE(.2),(1.3), a,8 =1, ,n,
=1, ,N,H fi=0@=1,+-,n,i=1,---,N),«dEL,
MHTFEER B(sHCcCo MERERM £k, &

”uHHk(BR(xO)'RN) < C ”“H LZ(BR(r").RN),
Hrh CRITF #,N,1,4,k,R,
WEBH. FEIEFIHER 2.4 Hlu e C*(Q,RY) #HRE

S AP Dy’ D,p'de = 0, Y€ Hy(Q,RY),
Q

AR —8 R, mTF: m=R,m=%(§+RH)@—1,

2,-++), Xt #fd Caccioppoli A"ERX (FHE2.1), 1§

C

putas<— S|
SBRl(.ru) | “‘ X (R . Rl)z BR(S‘I)

lu|2dx,

Hc T »,N,2,A,
E’E]E‘Hj’ D:“j(5=17"':”) b Pt

S AsfDp (DD gpidx = 0, Yo € Hi(Q,RY) ,sptoa,
a

% Du B Caccioppoli AER ,XN#E
C

SBRI“A)} | D% |2dx < mggkl(,u, | Du|*dx
< ¢ S |u|’dx,
(R, — R)*(R — R,)* Jogts"

it 4k g T %, 8 kK Caccioppoli A%, MIBMELR.

ZF Dirichlet [ (1.1),(1.5) WM, A H WBIENE
#RS5EM 2.2 HE, B 2R ENEERD

T 26. i 47, 7 WEEE22HRIEA 09€C, W
B 4,eH(Q, R¥) & Dirichlet [ (1.1), (1.5) ByE#E, W

o 165 »



u € H'(Q,RY), BH R
laell S CHleli o ML, o} (2.4)
HYa,R™) L*Q,R™) H(2,.R"™

Hrh f=({1),C T n,N,2,l4: v~ LK 09,
EXMERWIERFESE-EPRNERE 5.2 80, EHAHE

R. =T Dirichlet [MIEFTHBENE SHENE ,F THLER:
T 27, ALF, T HEEE 2.3 BB, 00€ M,

B ye HY(Q, R¥) B Dirichlet (a8 (1.1), (1.5) IS, NI
u € H*(Q ,RV),
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ST SMEBEEGEAH
Schauder F®ip

ABEBRNEAHREBERHEMAR Schauder Hit, TEXER
TENRBE - LR S B HY BT HEMIES Schauder {
TR B L ER A Ui TR RIEAE:HE A B RO ERN(S
BE+H §5).

fENME& TIE, FAVENH Morrey Z2[E]R] Campanato 23
.

§ 1. Morrey Z2[]f1 Campanato 23[H]

METE —&,RIA B, R) B Be(s") RALL ° b
iy, DL R GERRY 7 4ETR,
B Sobolev R AE#E ([AD, FHE 541), RIE, ¥T

w€ Wht(Br(2")), & p=>n, N we C™(Br(3)),HH

n
8-1_-?_’

BE p<nNl«HA—¢R Holder ZELERN. {HRE Morrey &
KT Holder EEHEXEREHERIL

ERE 1.1 (Morrey), & we wh?(Br(x"), p> 1. mE*
Vx€ Br(x®) M1 Vp:0 <p<d(x)=R— |z2— 3|, H

—pt+p8
S |Du|pdxs:_c( e )' T o<e<i, (1.1)
B, (x) d(:c)j

Wkt Vr.0 <r <R, Hu € C¥(B,(x")).
BEERFLETH 4.2 NRBER, KIEPSEARNk

e 167 »




B, MXANEEAUSH, NEEBE «¢ ¢ (B,(x), A—F
B ue Wh(Br(2°)),p > n, IR ue wh(Br(s%)), p>1, 3
R A 1 = '

p"‘g )IDuifdxé Ci» Vix€ Bp(x"), V0 < p < d(x),

B

Hhexgk (a>n—p), T C 5 x,p LX,BAJFEE]
ue C*°(B,(2"). A5 —I5 p, u XAZ-ANASEEXRNZEME
BXREE RN,

THRITKERATIHEE:

Q(«°,R) = ONB(,R),
Fesn
|2(+°, R)! Jew

diamQ FROWEHRE, w, TR n 4L ERAY Lebesgue il
.

T Ll EHRTEOHBRTAI&LME: FEER 4, #8
%W Vxe @ 1 Vp:0 < p < diam@, &

!.Q(x,p)l = Ap*,

Mg ok (A) BXE,
EX 1.2 (Morrey Z=[H]), & p =2 1,p=20, H L#(Q) H

. ={> . u(x)dx = u(x)dx,
Qs ,R)

W
sup p—”S |u(z) |?dz < +co
reQ Q=x,p)
0 r<diamQ .
IR AR &R LG R
{ - | ? %
Hu”L?'#(Q) - <l ilél.()? e sﬂ(r.p) u1 dz}
d<PLdiam

JE BRI R MRS AIER Y Morrey ZE[A] L##(Q),
W LLIERS, L##(Q) Z2— Banach ZH,
SIE 1.2. Lr«(Q) F FFIH:JR:

(i) L»(Q) =~ L?(Q),
Gi) Le=(@) = L~(9),

v |68 »



(iii) % &> n&,Lr*(2) = {0},
(iv) #% p<q, B 2—E > "; LR Ler(@)C L),

p
iE8R. (i) BAR.
(i) & we L=(Q), 0|

r 1
: < . ?
ol ., <{sue el 19Ge)1]
0<PLdismg R
1
< -s 4
o { sfﬁ% ” “L"(m ' }
G pcdiamf .

<= w:’_””{ L)

Bifi we Le*(Q), H lulrmo < “’- PllallL=coy.
i Bk, 45 ue L#*(Q), Nify Lebesgue ﬁﬁ}ﬁﬂﬂ]‘x‘f a.e,
| x€Q, H

. 1
=& ——~——-S d
“E) = B o] Jace
= lim 1 u(z)dz,

e+0 |B(x,p)| J9tsup)

HifA
lu(x) | < sup {w:p Sm' ,, lu(z) |dz}

< sup {w.p Flexl (Sa(hp){u!’a’z)%}

< w:’ﬂulh.w(m.
Bt we L7(Q), Elluliow < @r?lullorsn
(iil) %5 we Lo#*(Q),u> n, NjH Lebesgue H{5>EEA M
a.e x¢€ Q: ﬁ

TS TR Sewz

u(%)ds,

if
v 169 «



1
l |B(x,0)! .{9(8.03 u(z)dzli

-1 ~ ]
< 1 (w,p’)l * P {p“s’ |u|’dz}
0 p" Alxep)
O

< Cp * |ullppmo, > 0,4 06— 0K
HEE ulx) =0, ae. x€Q,
(iv) & we L**(2), NI

_2 ]
p - g lu|?dz < p*|Q(xs0) | | "J‘ lul"dz}"
2(x.p) ¢ )

He,

s _s—v ®
< Cp o[5-73 ]{p—' ja( P)]u]”dz}".

HEBZAKAEREREN . HRE .0 LTX,HIM we L+#(Q).
BFER K513 Campanato Z3[H],
EX 13 (Campanato ZE[H]), & p= 1,20, H L*(Q)
i e
[u],.mog{ sup p_’"SQ(' p)]u(z) — u,,pl’dz}

D<’pe<‘()liam9 '
B K B4R BRI & R DL TS 3K
sl ooy == ”””L?(Q) + [u],,p;a

JER B MAE SRR Y Campanato FjH L 7#(Q).

H[ELIERR, <«7#(Q) & Banach ZjH],

5 Les(Q) KL% <9 H ”;" > ”;” i, &
Lr(Q)c L »#(Q), HILiEFERIESN S SIH fTIEHA.

THRITEZIERHE: mE Q= (A) BIDUSRL,IBA M < p<ln
Bty @re(Q) = Lt*(Q); ¥ o< u<n+p i, L0)

@), s = El, i w>ntp B, LHQ) = %
) WHRITEZ R,
1 1.3. o (A) BRI, we L2(Q), HF p= 1,
120 »

-

< 4o




p= 0, 00% Vee 8,V7, <F<R,HB

R
_ 40— sz < Cpy A uly 7 * R, (1.2)

X8, [#],,,.= (4], .0.

R, AEERAEN, EiFETERE R M1 7 S8IER
RE r, RE1E

|ty p — ., |2 << 207 u(2) — w o] ? + u(2) — u,,.17),
BHAFAE Q(x, r) b3 285,18

fue g — 1., 171Q(x57)]

< 2! [j( 4G = wnaltds | 1) — )7 d].
z,R) .

J Q)
BMFOR (A) BRELM 10(s,n)| > 4r°, Biik
‘“:.R — e, |?
< 227047y [R#[4]2,, + relull,,
< C(p,A)u]}., r"R“

W HARERFRIT 2 RITEIBRE R,

BAER ALY w < niFZS@]l &L f1 Lo @f9%EFR, R
HEBEOBRT,—8B (4], BF (4], umo.

EE 14 50 EABRIE, H0<u<a, ] & #4(Q) =
Lr(Q). )

i8R, HAEIEAHE we Le<(Q) W ve £L#4(Q), H

lall om0y < Cllulermaye

# oue Lr#(Q). 3 VYxe Q,Vo >0, BAITH

S lu(z) = u,.,!7dz < 20 15 (ul? + 1u,,,|r)dz
Q(=,0)

Q(x,p)

e | N R EI S TR PRI R

4
rolr <o [[ 0 fulde]
' |Q(x,0)|# L) ataier

< Iﬁ(xl,p)l' {IQ (x,p)|l—% _(Lu.pa l“Isz)%]’-

s 171




: -0 (x,P)‘F‘ Lu o I“lpdz’
WA (1.3),18

S \#() — u,,|?dz < 2’5 L *dz.
MHe,p) Q(x,p)

HERA (4], < 2\ulena, Hili ve &£24(Q), B
el prmiay < ClullLeaays
HdcR diam@ Fx,
HRIEH, B 0< p< nff, B ue £L74(0), M ue Lre(Q),
B l#llerso < Cllullerma.
B ue Q). X Ve Q,Yp >0, FR{1H

p"'s lu|tdz < 2""{::"‘5 | 2 ()
2{=,p) Q(x,p)

— 4,,,|?dz + w,.p'_“lu,,,,lf’}, (1.4)
MB, VR>p>0, H
I”t.pl’\<- 2’—x[]”:,k’lp+ }u,,R—u,,pI’], (15)

AT lwer— .1, RIOIFIASIE 1.3, LHHPER

-~

ﬁ""Ri_ER..’s '-Ri+l’=‘*R— (1=10,1,2---),

2i+
)
/; '“:.R,‘ - “S.R.‘+1| < C(P’A)[“]p.u (ER%)%
B Vh> 0,8

Pl
P

p-a 2 2
(#ep — #pg,,, | < C(p, )], R * 27V >, 2
i=n
—1)/[2 7 —1]

(A+1)

udwiatd PR TN

< C(pyd> W)ul, R 5 (277

< C(PsAs"s ”)[u]p,.u.R_p—_ 2

- C(Pa Asn, F‘) [”]p,pR%‘:;)’P.

ANEMEBLTEN o (0 <p <diamQ), BIERW 54, 1

e 172 »



diamQ < 2+t < 2 diamQ,
ik R= 2", TRH

Votsr — 5,5 < C(psdsnyp)ul, o * (1.6)

!u,gl~l——-§gu(z)dz < 100 lullpe,. (LT

B (1.6),(1.7) fRA (1.5),78
lue,ol? < 227 2| T wl\lpcoy + CPLu1L, 0%7"1,
¥ AT ERRA (1.4),F5
ph”Sau 2) ul'dz 2 l[“]' .
+ 0.+ 27770 Q17 (diam @) "4 ullfre, + C?{413,,]
< Clllullfrco, + [#]12,.15
EdcE®#T p,A,n,pu, diamQ, Hih, w€ L*#(Q), H
”"“Li" way < C “““9" 2H(0)e
RERMNBHEY » > nif2sfd L0+ 1 C™ XA,
EE 1.5 (Holder ELZEBORIKME). RHoE (A) B

Kk, & n<pu<ntp, Ql LreQ)= c°-'(g),§="‘ : ",

A a>a+p, Il L24(0)={HH

iERR. BScirHA:. B e C(0), 0 <5<, N ue€
L1 Q)su=n+pd, H lullerro, < Clullcreo KB |ullcren,~=
ulono + [Wloso (BEH-TEX LD, XBEREEL, FH@
BAER lule B0 [l B F R \ﬂ‘e;a A [ale,si0.

B oue C (@), 0 <5< 1, WH Vre 2, Vz€ Q(x,p), B
ES

‘"(2) 5.0 \mfa(" |u(2) — u(e)| de

= [#]oslz— #{’ds -

Ap' Hxap)

s 173 »



< Clulo,s yzﬂ rraigy
Ap*® 0

| < C(n,4,8) ulo,s0"s
SRR =
p—”gn('m)h‘(z’) - u"’l tdz << C(n, 4,8, )[u]ué‘ﬂﬂ'”"l

EC(”aA’ayp)[u]g.h uw=n1+ pd,
Rt #s
[u]’,,u é C[“]B.J’

ﬁ':p C=— C(n, A, &, P). XEE:.F |I”HLP(Q)‘~<-. I-Q!"l_’lﬂln ﬁk
ue Lr(Q), H

el apricay < € Nallcmscans
ﬁq:‘ C_C(ﬂ,/! 6,p,|Q|), u=n+ pd,
HKIEH: Zae L2HQ)n < u< n+ p,Muc C(2),

s=rE—"

s H l#llcvssy < Cllullerrmos,

B, X—ERMERY: & ue Lr(Q), WFE (=),
#(x) = u(x), a.e.x€ Q, T we C**(0), H

#llcecey < Cllullerrmor,
R A4y BB ATIERA.

B HEREEWr€2,YR>0, 4 R, = R/P(h=
0,1,2,---). RADEIE: % 4 —colt, FFI {w.e,} B %
BB {u..,} B—A Cauchy F3,

- ZEFE13thE R=R,7= Ry (i=0,1,2,---), & |

‘”: R T #eR; +'| C[“]',‘uR—E_ 2‘- ; 7,
Hfx 0 <k <h, H
l":.Rk - “.:.R,,' Z L1, R; T Mg, R,.H’

o174



C el

<ZC[u]NR A

l

~

-‘| C 2%[H]P_#R“;” an”k 1 — (2 P )b-k"'!

1— 2
BHF,RKI1EE
Iu.r Rk U, R},' C[u]p yR'_;-_—’- ([ 8)

AL EEE ERN 2€ @, {u.z,} B—1 Cauchy F?@J,IE.'

#p(x) = hm #e Rye

FoP: WY dele) FRBT RAGEGE, BHES: © # R>
r> 0,0 F(x) = 7(=). HEL,H3E1L3A |

Iu!-Rh - u:.r;,l < C(P, A)[u] —‘u*r,‘_; R"F

- C(p,A)iu],,,(R_b) R,

“—n

.._..._—

[ attd

- C(p, D4, (l})% R7,
B fim e, — el = 0 B B(e) = & DU, R

Plig @&(x) = urlx).
= B 4(e) = u(a), ae. 1€ Q, ﬁﬂ]ﬁliﬁ,—jﬁﬁ,
E(IB)FPEI k=10, 4 k> ESUB&FE B

|#zp — #(x) ] éC[ul,,“R 5, T (1.9)
Hth ¢ =C(p, A, n, p). XEH, BR>O0H, w,x & 2 L
—BUWr B #(x). B—J7HE, B Lebesgue Fs>EHAX a.e.

rGQ,ﬁ hmu,g==u(x) A, #(x) — #(x), a.e. x€Q,

%Efi?‘ ERR [@lcvo < Clluleromos. .
Xt Vx,yG.Q,x *y,& R=|x— yls e g
Iﬁ(x) - 5()’)| < 1“:.112 —a(x)| + |“a,zR - “,.u'
+ luy,e— #(y)| =14+ 11 + 1II, o0 ¢l10)

+ 175 »



B (1.9) BA , .
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§ 2. Schauder P
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HHE,RIIAGE 4> 1,
B, B — TR <7 <o . RJGHET,HE 247° =17,

B ¢ exp (— logM)(iz#iE'cﬂﬁﬁr-*EﬁE 0<r<1).
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Hrh € = C(4,0,8).
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. ’ . Wl+2” V . .
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[, o 1D0— (Do), s
Bp(:)

\<\C—(—p—\l+2f

- o |2 2.11
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| Dw)idx + C L |(Dw), | ds
)'H LR | D — ( Dudz|Mdx
+c 'SBR | Dw | dx + LR | (Dw)e | dx
[ IDwls+ I, | (Dw), ) az].

FIFH Helder REXHE

j |(Dw),|zdx<L | D | %dx.
B .

o

V&=
[, 1Dx— (Dw), 12
<C (%)'H g {Du — (Du)rl%dx + C g | Dew|%dx. (2.12)
JBR Br

RER A || [Dwlids, BT w=u—veH(Br R #2
R
j AP Dpwi D gldx
Bp

- L (ft — (1 )x)Dgp'dx, Yoo € Hy(Br, RY),

BT R ¢ = w, BEMEEEER Holder RER,
s
S |Dw|2dx<cj I — fel %, (2.13)
Bp Bp
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Heit fum (20, XLAT f1 € L@ =1, ,N;a=1,:01,
”)sﬁk

j If — folde < [F12 so'R*,
Bp

Hh 9 = {r€0|dist(x, 8Q) > ;— dis(@, 80}, WA
(2.13),%
[, 10wz < CLIRporR", (2.14)
B¥ (2.14) fRA (2.12),18
530 | Dy — (D), |

n+2
é_ C (i) g IDH — (Du)Rde - C[f]%.ﬁ:Q'R“’
R J Br

Hrh ¢ = cCc(a,N,2,A,d),
L35 RE I (138 2.1) i @(p) = j |Du — (Du), %dx,
A=C, B=Cliluo> a=n+2, §=p, s =0,0#&
an | Due — (Du), 1 %dx

<c{Li 1Dv—(Dualds + o fer,

B

T
p-ng | Du — (Du), |*dx
8'4

< C{IDul i o g™ + [flimer}s
Hh C = C(#,N,2,A, p, dist(2, 20)), XEH
Due L8 (0, RV,
EBRBILE.
B 2.1 EreEE 23 b ff HREASGREN 7 € LixQ),
0L p<nt+2@(=1, -+, N; a=1, -+, n), iRl
Duec L:(Q, R*Y) B b, AER (2.13) ¥d
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S o | Pwliz < C |117dx < Cl[flliew « R
Bpl2" , JBR(«™ .

RV AT,

RXT2RENYE,RITBETIIER:

I 24. Hix A?;ﬂ (a,ﬁ=" Lyeoosmyiy, 1= l,---,N) ¥
FREE L3M%M, fr el (@) (=1, s yn3i=1,--+,N),
0 p<<n+ 2, 80 W&, MR »eH(Q,R") RIHFEA (2.1)
HIMS i 5 26

#)p0 = 0 (2.15)

#9 Dirichlet [RIBRIES M, N Du e &£ 2#(Q,R*™Y) HAEMHE
| Dl gor0,v?¥y < C Il c0, 7%
Hh ¢ = C(a,N,2,A, u),

22 B AL (@f= 1, r5m; dsj=1,+s N) BREE
H239% 4, el (Q) (=1, syn;i=1,---,N), 0
p<n-+ 2,00 Jig,HB «€H(LQ,RY) E Dirichlet [B]#(2.1),
(2.15) B3R, I Due L>#(2,R*Y) BAH i |

| Dult o2 g,07Y) << C llfllpromo, g
Hrph € = C(n,N,L,A,u, diam@),

23. TRBPEA

B 25. % AP(OWR(22),E L C@), |4F1 <A
(a,ﬁm IR HIY A 15"'3N): fi ELZ'“(‘Q) (a lyoreymy
i=~1,---,N), 0 << pu<n i weH(Q, RY) B (2.1) 5
&, Due Ltz (2, R, B YOCCo, HiEit

| Dul| gm0, 57%y < CLHDullino,w?™ + Iflemo.m™]s

Heh CRBT n,N,0,4, 4, dist(8, 09) IR A B S,

JEBA. R RS,

H VOCccQ, Vi€ 0, VR0 <R <d,d = dist(£,00),
¥ (2.1) B Y _

~D.(AP(x) D) + D,F; =0  (i=1,-,N),
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}é:'# F; = { + [Afip(xo)—dff(x)]pa“i (06" Iy cveym; i=
1""2N).

B
L AP Dgv' Dogidx = 0, VYo € Hi(Bo(+"),RY),
Rréx

v —uc H?,(Bk(xo)s RN).

MT v MENRERYFRMELE, #& Dr FEEEER F &
MEA % De BT (24), M3 Ve:0 < o < R, H

2 Py 2
XB,_’(:'\ lD”l dx \<~ ¢ (R) SBR(:")lDyI dx’

ﬁtp C = C(”sN,laAad)-
& w=u—v, [l
5 oIDuI’dx;{ZS IDuIzdx-l-ZS |Dw|%dx,
B («" B (x% B (%
Eﬁﬁ VP:O <p<R, ﬁ
S ulDuI’dxé_C(ﬁ)”g | Du|%dx
B (" R Bp(x%

o

4+ C j | Dw |%dx. (2.16)

BR(:")

Ressklsit |, |Dwlds.

Bp
BT weH(B:("), RY) HE
. A2 Dy’ Dup'dx

gBR(s
= 53 ) o}{f? <+ [A:‘f(xo) — A?f(x)]Dgui}D.q)"dx,
R(x

Vo € Hi( Br(2") ,RY),
FEYH ¢ =w»w, FH

| Dwldx < C [

JBp(s

o i Duldz,
Bp(s™)
(2.17)

Yapx®

11 + Cai(R) |
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ZEBR(IU) ,'d'gl -

B (2.17) RA (2.16) &

| Dul%dzx < C [(f’-) + m"(R)M | Dudx
R (%)

.\Bﬂ(x") Bp
+ Clifljiw - R~
EE:J: A?iﬁ € CU(Q)s gﬁ(ﬁr‘ﬁ: R,,,(] <R, < daﬁ’f%‘gl 0<P\<-.
R<R, WNFH

S lDuIZngc[(f-)”+s]\ | Due|%dx
8 (xh R YBas®

+ C||flli2m « R,
;E\:E{J C = C(”sNalaAad).

L ARE I (31T 20,8 0(o) = |, (Dulldz, A=C,

”n

B = C“f”iz"‘a a=n, g= P‘:'ﬁ%ﬂ#{f ﬁna 0 <§0<Roa ﬁﬁg‘
W 0<p<R<R, WA

N n i
XE, o(R)= sup {ZZ ?A:',P(x)—"A?,-"(x")lz} .

;
S | Duldx
B xh

< C {R-" Sa | Dul’dx + Hﬂli"“m.u"”)](’“s

NimE

| Dasl oot oy < CLI| Dot 2, m2% + [lffleamo,m*]s
HEiiCc T n,NHd,A, p, dist(@, 09) DK AN HIESE,
EHEAIL.

EE 2.6, % A7(x) BR(2.2)H A € CD), | AF (@) <<
A (iyi=1,0c,N; a, g=1,--=,n),ff €C™(Q) (i =1,---,
N: a=1,---,2), 0<&<l, 3if veH'(Q, RMHRZ LN
53R, WA BH
Du € C{2 (Q,R*¥),

Axt vicce, HifitxX

| Dufigrocu,gn®y < C {lIDulirca ao) + [fllc2a.0"M}
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H CIRIT naN,2,4A,6, [A?ib]o.a:o’adi“(gaag) Ll diam@G,
XB Q= {reQ9ldist(x,00) > —:lz" dist(2,00)}.
JEBR. & V@cco, VLel,
VR:0 <R < _;- dist(3,80),
¥ QHBEN
—D.(A:f(2*)Dsu’) + D,F; =0 (i=1,---,N),
Hep F} = {7 —(fi )oor + 14 (2") — A (2) 1Dy,
BLZEBYL v 24T 5 6] A A -
ja ( u)A?f(xc)DszDa(Pidx =0, Vo€ Hi(B:(x"),RY),
R(x

v —u e H(Br(x"), RY),
*t De R F{EIHR(2.5),18

S |D” —(D”):o.plzd'x
BN

p ”+1
<c (&), . 1Dpv = (Do) aalds,
R JBRz®

Hih € = C(n,N,i,4, dist(2, HQ)),
S w=u—v, 5FH23EL,RITE
S Dy — (D), |
Bp(x)
o) nt2 z
é ¢ ( m) SBR(S.)'DI‘ — (Du)xo.R' dx

+cl, ., 1Dwlis
Bpla')

o
R

st2
<c (&), 1w —Dusls
J/Bpix™)

BR(:

(%
+c\ |F — Fozi%x
<c (s

)’“ gﬁx(s | Du — (Ds)yo x| dx

» 188 .



+ Cj" | — f.0.0]%x

By(x®

+ C sup > D) |AW(x) — AP(O)?

X €Hp(x [ Ty 4 B=s
X g | Dul?dz,
Bp(<h

BT 4 c™(Q), #
sup > A (x) — AP < X4 185.0RY,

3€BR(x°)
Hih o = {x € 0ldist(x,00) > % dist(Q,@Q)}. e

SB,,(xO) ' Du — (Du)tn-p 1 ‘dx

Fe) ati |

<C (-_ — L

o R/ .\BR(::“) lDu (Du) O'R, dx

+ C[f]g.nﬂa:Q’R"Hﬁ

+ CRIAY o R?| || Dutis, (2.18)
J Bp(s" .

EE fE Co'b‘ ~ gz,nﬂa - gz,a—s ~ Lzm—e . Ve > 0’ %D ié
fe L2 RV, iR EE 3R 2.5 w3
: Du € L~ :(Q, R*¥),

[ R-Rfiyan
LR(,G) | Dul’dx < C[||Dulline go¥) + [[fllizo-scor m#™IR"72,
Forhe BRITE/NTER, T n, N, 1, A, 6,8,dist(@, 80)F
A% HoEEsEEL  MIMEIHRA (218) 18

5 | Du— (D)o, s
B (s%

fo/ nt2
<C (—-) |, o1 D8 — (D))t

R Bap(®
+ C[f1}ns2s,0 R
+ CLA: R s {lIDullisor go™y + [ifliin—egr guM,} R* 1270,
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ARG IEA
L,,(,-) | Du — (Du),s,, s

< C{”D“”i’ca’.n'w) 4 ”f”i""_’(g',R'N)} pu+28-5’
Hrh BT n,N,42,A,8,8, || AP0, dist(D,00) K diang,
EH i ]

DueCra 2 (a,R*™), Vs> 0,
A

(| Dol cor2~% c2.r*M>
< C{l|Dulli2cor ,m#?y + [[fllgrn+e50r go¥s},
¥OE,mLvA D RBEMERNAESE

jBRﬁ“) | Du|%dx < CL||D#llixo .r*™) + | flies2or .m*™1R",

Hrh C kT ”DN:laAaasnA?rP”C"'a’ diSt(gaa-Q) Pl diam@Q,
WL EAA(218), 5

SBA;’)' Du — (Du)x.p I zdx

< C (%)s“ SBR(:")!DM — (Du) 2 glldx
+ CLiIDulixor oM + [IfllEs2or mod IR,
By H A BEREHE 15,55
Due Cli(Q, R*Y),
BAFENMGET, UEE.

3%F Dirichlet [AIEH (2.1),(2.15) UBHBHLRENE:, R
A THISER:

TE 2.7. % Af(x) HRE (2.2), H 4@ G, i=
1,--+3N; a, 8 =1,--+yn), f €C(2) (i=1,-++,N: o=
1,-+-,m), DO € CY,0 <5 <1,}i% »eH(Q,RY)RE Dirichlet
iR RE (2.1),(2.15) pO55##, R

Du € C™(Q,R*Y),

»~ 190 -



ETHERNES TN, EMNE
ER 28 AN () WRE (22), B 4ifect (D) G, j=
1,-°+.N; a, g=1,-+,n), fl eC¥(@) (4 =1,-++, N; a=
l,-+-,n), BQeC*', k=1, 0<d <], ik weH(Q,RY)
$ Dirichler {8 (2.1),(2.15) HI55 &, Wi
Du e C*°(Q,R*Y),
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E+E SEREREHEAN L- B

HEARZER, BIPENAEEBERHEAAN Ly Hid, X
BB 4 F Stampacchia PR B SR E LW REOH HAE B R
Lr (i REEHEEARREGEEIE ABREASWL L &,

VE & TVE. 15648 BMO Z3{H)f] Stampacchia [NIE
SEE,

y I. BMO 22[E]#1 Stampacchia NiFHTEHE

FBIILE—H, BIUIH we = fou(2)dz: RREH » &£ Q
LR E,

EM L1, % Qo = R g5k, H iz P17 T 245 B,
e L'(Q), iR {E—5 Qo SEITHHFK 0, #H

[ #lx.0,2 SUP]( ju — #ong,|dx < +00,
Q!’\Qn

Wi « € BMO(Q,).
BB, XMTEXETERNEXEH.
X LY, & Q FMORENHE L, ve L'(Q). IR
| #] «.,0,&5up ][ |4 — upldx < +co,
0cQo JQ
i3, » € BMO(Q,),
PAIHE BMO(Q,) hERITEH
”““nMO(Qa) = H“”L*(Qo) + I“‘*.Dos
AIDLIEBH % FiX A ik BMO(Q,) #Z&—> Banach Z3H],
5 AL, BMO(Q,) = £ 1*(Q,),H ZL1*(Q,) & Cam-
panate ZE(BFEINLEE X 1.3),
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I

1961 $, F. John F1 L. Nirenberg!™ iEﬁﬂT“/i‘:‘.“f}@
RIS R
£ 1.1 (John-Nirenberg), & »€BMO(Q,), MFE
PMPUKET n WIERK C, CoL.BE/XTT VOCO., &
meas {x € Q| |#(x) — wo| > 1}

<10l exp {— I:Aé:.g ih.

XA EEAGTIRESEM SR 380 NI, FAXTERES
1IEBA BMO(QO) ~ L0(Q),Vp = 1. b, EHw € &£72(0,),
p=1, MBI ue BMO(Qs), H |#llamoo,y < Cllwilermoy. B
23%‘ #€ BMO(Qo)a Jitfa; Vp =1 R VQC_:QM ﬁ

ggtu — ug|?dx = PS» t?“‘meas{xe Ol {u(x) — ugl > t}as

< pCy rt"“lQlexpl— Cs t} dt
° L |“l*.9,,

= 56, (#1202 1] [ emima
62 Ja

< Clpsm)wlbndOt.
PTG | |u—upl?ds < CCoum)Iulto,. BLSN w €£72(0)), B

(4] 0.0, < CCPsm) 0] 0, WLOHEHE
w0y << CLIg,|# — ug, |?dx + |ug | #1Q0]]
“~<-. C(p,n,| 06l lIxliErocons

HikHE
Tullermoy < Cliullenoce,.
BARMP/AR—4 LT 5 BMO ZEHNFEEHE.
© 1.2 (Stampacchia RIFEEE), & l<g <+, BT
B L1(Q.) 3 L1(Q) MERGWME T, X2 L7(@
BMO(Q,) WERLHET,RD
ITu'! a0,y < Cillalipaco,y, Y€ L1(Qo),
I T#i smocoy < Call#lii=0ps V€ L7(Qy)

e 193 «



TR L2(Q) B L1(Q) MEREEET,M
I TullLeg,y < C”"lnf'(ou)s Vu € L'(Qo)’
vHi g<<p < +o00, C KT n,9,0,C15Ca
EAEEWTEPESEWS 4 5% [FS. |
F 11, e fnedEd, AL AR B REHK Q.

§2. L # i

RIEREN
EH 21, % »€Hi(B: RY) WRR

S A3PDyDopidx —S f2 (x)Dg'dx, (2.1)
Br Bp

Vo € H{(Bg,RY),
Hh Be BU RAGEBHIR, £ BEH, |47 < AG, =
1L,- e yNia,fm=1,-- ‘a”),A?;BgiHi = Hﬂzsl >0, f? € L?(Bg)
(i=1,--+,N; a=1,-++,n), p=2, W Due L?(Bg, R*Y),
BAEMGE |
I Dull 123 f.r ") < C”f"l.”tsg r*Ns
XE f= () C=C(n,Nsd,A,p) ERFEXR, ‘
iF8R. % » € Hi(Bz,BRY) B 5 f TR0 (2. 1)39“&""‘%; i€,
YEFTIWT: )
Tf&Du,
HEAETEE 11 4% f € L(Be, R*Y), [ Du€ Li(Br, R*Y),
g BL2E (2.1) B ¢ = » AR
- IDullprpp.r™ < Clfllersp.m*™s
5o €= COnN,D. FRBT R L(BaR™) 3 L(BoR™)
HBERREET.
B—5E, MEALEE 22 M e L (B R*Y)y W
Due &L **(Bg, RB*Y) HEMHIT

“D““sr"'<ag.a"N) < C”fil;. "'wg.a""):
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4'3&"13 C = C(n,N,%1,A). mﬁ%jllﬁglﬁ 1.2 ﬂlﬁiﬁ §1 E‘Jiﬁiﬁ
St RERBETRE L°(Bry R*Y) F BMO (B RY) BHR
SRR,

B, B Stampacchia RIEEEBH TR L?(Bk, R*Y) F
LoCBeR™) AERAIET .2 < p < co,RIE f € LI(BeR™),
W Due Lt(Bg, R*Y), HAEMGMH

ID#!|1ocspr™ < CllfllLrcag.r?™s
Hrh ¢ = C(n,N,1,A,p), EBBIE.
THRMNWAXKRESREAHRAS BN L7 BEMAbH.
M 2.2, &% »ecHY(Q,RY) R

SQ AP () D Dop'dx = SQ f; (#)D.@'dx,

Vo € H)(Q,RY),
Hrh A € (D), 144 ()| < AG,i=1,-"-,Nia,f=1,--+,
n), H AfEEEE=1E? >0, ff €LP(@) (i=1,---,
N: a=1,-+,n), p = 2,0l Du€ Lb(Q,R"™),B5 V@CCaQO,
At
Dl oo, gy < ClLl#lluve.r® + ilflleco.r*™ 15

;é\:l:f] f= (f‘:)s C W*ﬁﬁ: nsN,L,A,p, dist (.Q,B.Q) 0 Ag’f’ S
e SR,

iF8H., REx vOcco, Veeld, VR: 0 <R <dist (2,
0Q), iEW DueL"(B;%(x"), R*™) R,

BB € H'(B(2"), RY) HE

SBR“.) A () Dy’ Dopidx = gs,zu% 2 (x)D ¢'dx,
Vo € C5(Br(2"),RY), (2.2)
HEERBERERER ‘

g A (x D atd D' dx
Bp(x“)

[ oy L5 (2D — AN Dg Do + 13 (#)D.p'}dx,
R\

* 195



Vo € C7(Br(x"), RM),
BALE . XR—IHAMMEA, /TN e 2.1, BXE
“fE OBr EANE, HHRITBEBTEE 7 =3« MR 2,
Hh g€ (B WE

0<n<1 (B E)sn=1(B, L), IDnléRf_p’

XHE 0<p <R,
T 4P 5 SRS BRI TR R,
B #S v Hi(Bx,RY) BEMRHESK,
Bk, AEER,% VpeCr(Br, RY), &

LRA:efcx")DB(nuf)Da«p*dx

- SBR[A?,P(x”) — A3 () 1D (nu)D pidx
+ [, APD D ax

- SBR[A:-*:’(x") — A3 () 1Ds(n)Dop'dx
+ LRA:?,P(xMD,ufDaw"dx
+ LRA:‘,-”(x)ufDanD,(p‘dx

- iBR{As';’(x°) — A% () 1Ds(n)Dp'dx
+ SBRA?,-"(x)Dau"Da(an")dx
- g ¢ AL (x)Dw' D mdzx

Br

+ S AP (x)W DynDp'dx,
Br

Ho, R (2.2) 78
[, A5 GODCaw) D'
Br
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- § [AzP(2) — A (x)1Ds(nu)D ' d2
R
+ g fo Do (ngp' M
Br
-— S (p‘A?fﬁ(x)DgujD“ndx
g

+ X A (x)w' DgnDp'dx,
.34

EHE
G; = 2D, — AL ()Dg# Doy, G = (G)>
F! = fin + Aff(«)¥Dym, F = (F}),

W] mee 38 2

S AP (2°)Dy(n9#) D' dx
Bp
= |, 145G — 471D, (ID.g'ds
R
-+ ‘ Gp'dx + g FiD.p'dx,
. B Bp
Vg € C7(Br,RY). (2.3)
BE.RNE¥ Q3 KEA
| AP IDu'd
JBpR
— | 145G — 451D Dap'ds
BR
+ S FeDgldx,
B8R
Vg € C7(Brs RY), (2.4)
th F* = F? + D.o', i1 Daw € Hi(Br,RY) W -
~ S 5965,;D5( Do) YD udidz = S 54G,Dudidz
Br BR . )
V¢ € Ce(Bg,RY),

Hp s=1,--+,n,
B AT F = (F) MG S « AR R,
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EHh,ESHEN Dw B Q1) NEENHE.HEHE 21 4,
#H GeL'(Bg, BM,r > 2,0 D(D,w) € L"(Bz, R*Y), B

1D(Dw) llreppr™ < ClG g™ (s==1,-224m),

H Sobolev #x AEH A
IDw |1r* pg.se*™y << CUG L7 ape™ys (2.5)
Hith C = C(n,N,d,A,r),r*& r 3y Sobolev I:E5¥a¥K,

BAERE . E wue W (B,RY), 1 =2, B4 F EFH4A
2 [A]? -

HBEES, FTEREMA INp FR min(, p).

MTFEH feL?(Be, R™), p =2, #ini wew"(Bs,
R, =2, M| GeL*»(Bz,R¥), F e L" (Bg,R*™) H(2.5)
&1 Doaw € LOM*(Bo,RY) (s ==1,+++,n), [Hit Fe L™ (B;,
RuN). ,

B=F: & g=INp RITRIEH: R » € Wt (Bg,RY),
1> 2, BAY RFES/NEH qu € Wyi(Bg,RY),

Xk, EX T whi(Be,RY) — Wi1(Bz,RY) . WTF4E
HVewii(Bg, R, & TV =19, Eth v e W/ *(Bz, RY) %
T 370 T 4 o

g A (2D D,¢pidx
Bp

- S LA () — A ()IDVID,pldx
Bp

+ g FaD,¢ide, Y € Hi(Br,RY).
Bp
e 2.1 41
- NiDvllacagrm™ < CH{A(E") — A 1DV ||pacspum™ -
+ C%iﬁll\Lq(ak,n”N), , (2.6)

Hi A()DV FBREKE (A ()DV), € = C(n,N,1,4,4).
THEEAY R /N, T 2 P 4aik &1, R0 A5 ME— R E) .
Xt YV, V, € Wi(Bg, R¥),FIH o 1 v, BEAHERAM
Poincaré RERDREITR (2:6),8
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“fvl - ?Vzﬂ =

i
WY vy — i
< C|Dv, — Dol 19 pg.r"Y)

< Clf4(=") — AHDIDWV, — V) ”L"’(BR.R’N)
< Cmax| A(") — A) |||V, — V.l

W"‘i(B RN).
x€ BR(::O) 0 L

BT A:f¢ C'(@), MU RFES/NE, B
?.JTVl - TV:IIW‘;.,(,R,RN, < 0|V, — V.|

iy N
W 9(BR.R )

Wé'G(BR.RN)’
Hib o< <1, R, % R?E.ﬁ'/]\ﬁ‘\:hf =R a5, Aim A vE—
AREBR V ewy (BgRY), TV =V,

E%: Vﬁ% (24) B“Jﬁs V= NnK, ﬂﬁﬁEH (26) ﬂ]

ID(n1) || 9 apur™) < CI[A(2") — A(x) 1D (%) ||L9¢5o.r"™
+ ClFlluaagr™™.

TE. S RES/NEAE
ID ) s nger™> < CIF s pr=™
< C{”Dwuzﬁ(ag.n'”) + | Fll 9 50.r*">}
< C{lIGlluArag.r™ + | Fllacsg.r™>}

<

= Aflluscagar®s + 1D8l g + 10l ag s}

< R ¢ oo p > + 2ellwt st B gm0} s
—_— p - .
ﬁq] Cﬁkﬁﬂ: ﬂ,N,l,A,l,P yit A:"iﬁ E"Jfﬁﬁﬁ. ﬁ—ﬂ‘;ﬁ
C
—p

1Dull Lz p o2V <

{”f“l.f’(ﬂg.n’ml + llullwrtgp.rM)}

(2.7)
XE ¢g=I*Ap, C HKEIT LR IER.
%jg.giz iEBR Dx e L’(B%;(xﬂ),R‘N).

1§.<...<R,‘<---<R2<RI<R.
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HHREQD IR o=Ry, =2, WF

I c
”D”aJLZ*/\P(Bm,RnN, < R —R,

# p<2*, M) Dué€LP(By,R™),[Aifi Duc L*(Bg,R™M),
2

{”f“LP(aR.R"“) + i?”“i’lW""(BR. R”>}.

¥ p> 2%, W Due L™(Br,R"™) BAEKT

| D« | L* o™ = R _f R, {Ifllercagem™ + l#llwtacagmMr}e

ﬁ)ﬁaﬁ& (2-7) EF'EZ R=R,, p=R;, I 2%, Dlﬂﬁ
C
Rz—Rl

D!} LPINP (B, \RAN) < Ul F lezcnp,m=dy + ”“”W"’*U’R -RN‘}
2 1

C .

<

= (R b Rt)(Rl h Rz)

BAE,E p<<2**Jll Du € L¥ By, ,R*™),HfiDu € L Bg,R*),
: 2

% p> 2**, Wl Due L™*(Bs, R*), FRHELHT LA
S B LEMP LR, RFBE Du e L7(Bg,R*™) B

| D]l LP(B%.R”N) = C{”fHL,w.Rm, + H'.‘,”,.,xm'ku)} >

ﬁ\:qjcﬁxﬁ:ﬂ: ”1N719A9P3 dist (.@,BQ) *ﬂ A:'Iiﬂ Eﬁ]ﬁﬁﬁ- ﬁE
i,

& 21, fEE 220, A € CDE—KERR DM, Y
BES T4 N.G.Meyers BT,

{Iifleecnp Rony + ””“Wl”(wlp.k nte
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$+—F IERHEMHEEBRNEEM

1. 51 &

ERES, RITEBESEE AL W HE SR
—D,A%(x,u,Du) + B(x,u4,Du) =0 (i=1,.-+, N) (1.1)
BRNEEERBE, Kb 47, B9 X R XRY"—>R, O£R"
HEE RXE, “WEETOEERETEEA.
(LDRISSRE NS 47, B R A BMSERAHE T X,
EX B, MERAEF -/, Sl tEEBEERETHERENH
EX L1 A5 A7, B, MR T ARG

A, u, )it Al — Alal” — 1), (LD
A2 Gy o )| S AL+ 18T+ 1),
{ | BiCes 5 )] < ACH I 4 1l + 1)), R
Serh i, A, AR 2, LS 0,615 € LKQ), f,€ L),
i r = 2% & 2 ) Sobolev SLEMB(Y » > 27, HSF —21—,

W on = 20, BA4[2, +oo )NAE—LR), MBRATHR 47, B: HRE
SIS REE. XBE,(2)EMEREEAS,QDRMEREE,
ARG T B HIRY IR & 1, |

1 A7, B, W T BINOS M R R ATAT L HY(Q,RY)
R (1, DRITERE. S

T L2 Y 47, B R(1.2),(1.3)k, & weH(Q,RY)
R |

SQ[A?(x, u, Du)D.¢' + B:(x, u, Du)ep'ldx =0, (1.4)
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V¢ e H(Q, R™,
Wik« Z#EAC DTSR,

AR ER SR AHADNRETRSEERAHFENLEX
HERFHEALATSEREN=1(ENFHEREE, RITAE,
HARERKREE

| A*Cx, u, p)| < A pl + (=),
|B(*,u, p)| < A(ipl* + (%)),
Kb f,e>0, H f,z€ L'(Q).
BLAEFRA 1 Sl 25 iR S L AR R B0 B AR 4 R ok 1k,
RN L3 E AL, BN ul <M HBE
A3 (x50, p)p = A1 p|* — Af(2), (1.5
{IA',-'(J:, H, P)l ‘*/:Al(lﬂl + f?(x))a
IBi(xa”’p)l < A( “,lz + fi(x)),
Hh2,A,4 BEERGIEMAER), i, =0, f, fi € L'(Q),
fie LNQ), Wil 47, B; SR B RS &k, ML) H
R A |

EEAMEFEZ T, RMMESRO4ON «e H(Q, RY) M
p € Hy(Q, RY) R—EHBIGENRIEAE H' N L (2, RY) &
SFIRAE,

TN 14. 7 47, B, RBREBRIWE LT, B u¢
H'NL*(Q,R") HRHEE KON ER e HINL™(2, RY)
BRI B £ (1.DRISE,

RBREABETEXNEEERLNER, E8F 0. A. Lady-
Zenskaya F1 N. N. Ural’ceva f3 [LU, F—Z 141 S. Hilde.
brandt B4 &4 [HB, §2].

EAR SRR A B 2 e B TR & . Bl s &y 5 k. R
ﬂ*,ﬁﬁ&,ﬁiﬂﬁ%%u&ﬂ?ﬂm%ﬁlﬁﬁ@ﬁﬁﬁ?ﬂﬂ’ﬂfﬁ@?@jﬂi »
5%, BRHERETRRARNBDRE, ZRPRRMNEENAES
HE, hEABELRR G (EREN R MBS 5345
BERARRBE REESER). ETA—eEZSFEEHKA

0202 -

(1.6)



o AL RS RN E e 85 B, W B E  [NC], [ZK),

Y2 % 5 05

2. IERIZES ()R 1

AN S R IE 2 4 R RO 77 FebE , RN
e 53 HE R HRY 55K RIE K.
FEIX B, 2 sy M RARE— 1 nfr R O FRER

Jx] = S F(x, u, Du)dx

Hﬁ#&/}\)‘-‘i[z’i’j}lrﬂ@ Hrh F(x,u, p):2@ X R¥ X R"*"—>R, ﬂu%F
X T v BMAY, RATER BLIX AN 38 2 (R 8 2 — > IEJU 28 431,
ROV AUF ¥ K3y Sobolev Z3[8] H'(Q, RY) dpg—4~F
.
= {ue H'(Q, R")|u — g€ H{(@, RY)}, (2.1)
i ge H'(Q, RY), J[g] < +o0,
ﬁ?ﬁa '%)% Hl(gs RN) '4315!'\]-/!\131&%.
T RIAEE 2 R FE 2
iR we U, HH
{J[u] < Jivl, Vve ST, (22)

AT HEIEHEOBREN, RIERBHFETIERAELEEE
B, BETEFNER B ERNTRE—HBNA,

TR 2.1. ik F(x,u, p) M Fy(x,u, p) 7E @ X RY X R*y
hEE4L, F;Q:.F P BB H F(x,u,p) = “Plz, A>0, WjF
B(2.2)F#.

JEEA, WAVEX M EENIEAS N R E,

B IEB JIv] £ Hi(Q, RY) HEBIITRELEN,
RIVERR: % uy, u€ H'(Q,RY) H {w} # H'(D,R") gk
| w,(VDCCQ, 0D SeiED My

Ju] < liTe inf Jiw#g], (2.3)
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B, HEBRIEM Jliw] =0, Wi %mminf Il 555

liminf J{#;] = 400, M(23) BRI, B lizn inf Jlup]l<+c0,

>

RTEE ) B—ATREF {ug}s
lim inf J{#g] = ii.m J[“k,-]- (2.4)

L -

BT {u) 7 WD, RY) theleslslu, i {m,} & WD,
RY) thglrdhe®l », Bl {wy,} &£ W"'(D, RY) g H,mk
WsE AL {uy,} 72 WD, RY) Hhg 5LFUHERAEE A {n,)
BHFFL ARG IHEE {uy}, BEE LY(D, RY) rhagles, R {u,}
XA LR S F 5L AR {wy} BaRXDTH, TER
(=)
"’Ci(x) —= u(x), a.e. x€D,
MEEEET DCCO,H lim inf J{u] < +co Al

>
g F(x,u, Du)dx < —+co,
D

B Egorov % EEY, Lusin FHPf Lebesgue BRAH 5 E
Sobt 1, MAERE & > 0, BEE—EFHE KCD, # meas(D\
K)<e, H

(), — . (EK E—BHH)

(ii) » 1 Du £ K R &SR,

(iii) SKF(I’ u, Du)dx = SDF(x, u, Du)dx — €,

Sk, B F T P RO 08

1) Egorov B ZER R fiy & Wik, measE<oo,f(*)s/;(2) (k=15
1) £ E ELPAAEROTMER. & () EELLFRE B & T
f(x), WIRIERK & >0, FEEERTHT % B, meas(E\B)<8, fi {fy(*)}
B E—BIHT f(*).

2) Lusin @8 BERL. # /(2) RE LA R UBE, M ER
80, (FFEERM—ETFHC, meas (E\C)<8, {& f(¥) BC LKEH
i@
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+ LFPQ (x, #y; s Du)(Dasty; — Doudx,
S R R T AL, WA

SKF(x, ug;s Duy,)dx = LF(x, #uy;» Du)dx
+ jx Fp,- (x,u, Du)(D,uy; — D' )dx

+ L[F ’ (2,415 Du) — Fs, (2, 4, Du)1 (D},
— D, u)dx, ' (2.5)

BFEKE Hg; — B, Mo Fi@ﬁaé&

jxp(xa Hy; s D“)dx'—" gKF(x’ U, D“)dx (kt - 00).

BT Fp(xa”(x)’ D“(x)) Z‘EKLﬁﬁ’s 1o Duk,‘ as Ll(Ds
RY) HESUTGEI Duy | F ; (5o, Du)(Dosyy — Dos)ds — 0
(% = o0),

BT Fyy (e (), Du(e)) — F s (o), Due)) (E
K b —B 807 Do, — Do’ £ L' S3K—508 57 8
L [Fp:; (x, wy;» Du) — Fﬂi (x5 4, Du)](Duuly; — D' )dx —> 0
(ki — o0),

HibE25)h 4k —> o0, B

lim infg F(x, uy;, Duy,)dx = s F(x,u, Du)dzx,
K K

k j»w

BT F>=0, KCDCco, #fF

lim infg F(x, uy;, Duy;)dx = S F(x, u, Du)dx — s,
o D

ks

EARERN YDCCQ (6D X8\)F Ve > 0 ¥, Ktk F
lim infL‘ F(x, uy;, Duy;)dx = SQF(x, u, Du)dx,

kj»oo

%R EI(24), (EA(2DRIL.
S MW A (2 2)RRAE AL,
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BREA Jz]1 =0, #f Jl«] £ hE TR, BNE TH
Fp MBHT Jgl< +o0, 3 p< +oo,
B {m} B—PRANALFETLB wee 527, A
im J[uz] = p,

koo

BRI & TSR
y EplDuklzdx =< J[ui] < 7 + 1_ (26)
pdzs

[Jular < {{ 1 — grax + | 1et2as},
mAA Poincaré REX,H
Splug —glddx < C SQID(“" — g)|%dx,
WRNEE

L]utlzdxé CLID(% —ldr+C ngfzdx

<c | [Dulis + Clelraan 27
524 QOMCT), BH

gl o, m® < C. ‘
XECKBMT n,2, p, 9, lglave.r™, ME L TLXK, Hib {sx}
BHTFH {ny}, BE H'(Q, RY) hHEE KA, H we X, [
RAE—ShEBEN JHATRESHE, XA
Jul < 1in: inf J[uk,.] =k£r£ Juy, 1 = pu,

j»

i
Ju]l = n,
XRET « & T S0 PSR/, EREIE.
w21 hRF FRRERTUEREN, BRERXITERE
HIEER B
PP 2.2 (E. Acerbi, N. Fusco), i F(x,u, p): OXRYx
RM — R X428 (u, p) € RY X R*Y T « w[ill, § TILFHH
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A x€ QKT (u, p) BELLHE FET 2 15, Bl a e % 0 A
Vu, € RY DI Ype RV, 5§

BQF(-"”:“M Pu)dx = SQF(-”O: uyy po + D‘P)dx’

V(PE C:(‘Q’ RN).
i B i
ZlP“ < F(x, U, P) < A(!Plz + l);!
%EF‘ s>1, 2>0, A>0, ﬂﬂﬁ@
Ju] = SﬂF(x, #, Du)dx

RS

A = ue W (2, R")|u — g wi*(Q, R¥)}

HEERNALHESP ge Ww(Q, RY),
K TXAEHESIEH, B3 F [AF.],

22, RIS T SHEEN HEMARER
e/, B S S A B R E N3 47
o SHEA D EREZANKR. 53R FARYER
Ju] = LF(x, u, Du)dx,

LA A2, Fe C'(@ X RY X R*V) 3K
& = {u€ C(O,RM)|u=g (% 80 L)}  (28)
% SRR, K ge C'(D).
221. HB—ADERE
RIAE, & ue€,
Jul < J[v]l, Yove &,
lE=}
/;; J# + 1p)] im0 =0, Vp€ CIQ, RV, (2.9)

ik il
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gg[Fp, (x, uy Du)D,¢' + F.i(x, uy, Du)p‘ldx =0,

Ype Ci(a2, RY), (2.10)
BATRC2.10)2%4 J £E # b9 Euler HRERHKFER,
At —BBIE F,u, QBT C*, HBAKE(2.10)Z 5 4 #IH
P

L[—Dan,- (xyu, Du) + F,i(x, u, Du)lp'dx = 0,
Vpe Ci(Q, RY),
Hifu &
-—Dl,Fp,- (x,u4, Du) + F i(x,u, Du) =0

(i=1,--+,N), x€ Q, (2.11)
7B
Fpﬁ, o (xyuy Du)D Dt - Fpg'_“,-(x,'u., Du) Dl
+ Fi’i!. (xy2y Du) — F,i(x, 4, Du) =10
G=1,-+,N), rea, 211y
RATWRC2 1R 1) % T 25« 4LE Buler FRRA,

(2.9) ME'EFHA Euler R Juds 2 ¥4 HAY »

A T IR AR — A R

22.2. BZADBEHRME

= FeC WEET, B— 1 RERER IEH'J Legendre-
Hadamard &4 ,00% Vxe 0, &

Fongy (xou(x), Du(:ﬂ)}&&sﬂ”ﬂ" =0,
vEe R", ne RY, (2.12)
ML E,E ue®, &
J[u] < J[v], Vee &,
BABRQION, EH

d’
E—z Jlu + i(P]l;-a_—— 0, Vgt Co (.Q, RN)
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Hit#E
S.Q [Ff’ff’fg (x: U, D”)D-'(P"Dﬂq)k
-+ ZFP,, A (x, u, Du)ptD p*

+ Fk(x, 1, Du)pte*ldx 2 0, Ve C7(Q,RY),

(2.13)
Hﬂlﬂ:ﬂ]a ﬁﬁﬁ%ﬁ P = q + ﬁPZ: F\:Eh Q1€ C:(“Q’ RN)’ i =
1,2, BAVE

Re S [F , + (x,u, Du)Dﬁqp"Dan"
e talsp
+ 2F 4 (2, u, Du)prD, "

+ F (2, 4, Du)gkp?ldx = 0, (2.14)

B " (%) = g'Pplx)e ™  (h=1,- : -y N), Hth eR", n¢ R",
be C5(Q), BEfEBIHE, A

L[Fpm (x5 4, Du)(Dud + Dpb + TEEed)Inint

- 2F 4 ¢ (x, 4, Du)n*n*dDug

+F (2, u, DidnPyetlds = 0,
HoBREASKHE, HSr—>00, B

o Furig (o 4(a) Du)sbann i () > 0,

Ve Cyo(Q), (215)
SENATEEE L2 0L EYHE o), HIEB(212),
2.2.3. /g
MEL EFHERIRIER, B« & J R/, W= HEHEA
(2.10), X EBAM AT E R Legendre-Hadamard £ (2.12) 58
E\Z.. ] o 48 B 2. ( 2. 10) B0 f i A ek (R R T DAL S F 52 IE W2 R
J B9/ N R B AR S IR B R i o, X R R 4y D7 B BB,
MBEBAE e 21, 29 TIER T B9/ R A7 i
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BRAMIET FAT p ROM0, (B2ECE 22, RABEXA FH
LIRS 4 FRT e i, MRS (EEE22)E C. B
Morrey T 1952 SE5|BtRU(AI & E [MR]), fhigH, EN= 1,
J RN SOV ERERFRXT PRI ARZFXT P O
(YN = 10, Bl S —B, YN > LI, — B
#gg), WLUIERA, Y4 Fe C*R), FRT P AYRIMM:ZHER Legen-
dre-Hadamard ##E(2.12)57, Wik, EXEHRWERHRHR
Legendre-Hadamard &R KA ERMBSZHRA, AR
W2 Legendre R: Fplf”,‘f3 Ei5b =0 (BRFET P ) MBS
£ R GIENER Sy 08, (H R T T 7 5 4 1B 4 3% e L 1 4k )
MEE, RITHHE B EMIR Legendre {HFRIL, EEMBIKR Le-
gendre &
Fi,; 5:8h =118l 1>0, VEeR™
Rir, AR Legendre-Hadamard 4544 Bk 7. Rl {& 7F 58
Legendre-Hadamard &4
Fﬂiﬂf; ELen'y' = A[E|?n]? >0
VEe R*, ne RY

T, uARGEAIBEE - E RO ENEER, X TXHEN
TTikiEs%E [GS), [FUL,

wigk 7o N o= | (B SFEINIE], Legendre-Hadamard %%
#£ 5 Legendre 2% HaY.

23. ENRSZREH PRTREE
#FE 2.2 /MNIPRIART

Ju] = SQF(x, u, Du)dx

7£ u € (D, RV —Fr 285y i e 2t (LU T WIAR 7 =T 8RED
MW T J 7« 489 Euler HRA. BBk, J 7 C'(2,RY)
thAR—E H RN RIER 2L N PIERTE R T J &
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HY(Q,RY) myplrs o i/ m,. RERMEMR Jlul] £
ue H'(Q, RY) bl H S J £ w € H'(2, RY) 449 Euler
FHRE, AEFENE.EXE,EFR J T, MEBEKRKFA—
LR E B, T ALK F i R &SRR,

T8 2.3, Ri%

1° F:OXRVXRV"—>R XF +a]fi, Axf a. e. x€2,%
T (u,p) BT C',

2° AV — g,(2) < F(x, u, p) << AV? 4= g,(x),
Hrha, ARERE, V=(~+ |u]*+ |pID7, ) >0, g:€
L(@) :=1,2), H

{m,-; (s us )| < CCUp! + L4l 7 + £3(),
(2.16)
<

Py, )| < Ul ful ™ 4 £i(2)),

y\:q:‘ f:; f:’—>—‘0’ f? € LZC.Q), fie L‘;:—I(Q)(i=ls"',N5 a==
1,--+,m), r=2*% 221 Sobolev ILHEIaHK.
W Jix] £ we H(Q, RY) 4ol B E—Hr3Es il

peHQ, R~ | [F,; (s, 4, DD

+ F.i(x, u, Du)p'ldx (2.17)

.
i8R, & we H'(Q, RY) R Jl«] 7£ H'(2,R") WEMNT
% o thEg B s, % o +1p BET S (—U ¢ € Hi(Q,
R¥) #1 1€ R), B
1(e)LJlu + tp]

7E ¢ = 0 LAY

-——-—'—’j(t)—“ 1(0) =1 g [F(x,u% + tp, Du + tDp)

i t /9
— F(x,u, Du)ldx
1

1 .
e 5 dx g 4 F(x,u + c1@y Du + S:Dp)dE
t Jo Jod§
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1
= SQ dxj [Fp,- (x,u4 4+ E2qp,Du + EtDp) D¢
¢ a

+ F,i(x,u+ Ep, Du + E:Dp)o'1dE,
AEZEYL >0 NXNMEFRETEER. &
w'(x) = u(x) + Lp(x),
S, Mr—>0l, #(x)—=>ulx), Du'(x) > Du(x) (a.c.x€
Q), Hik, ¥t —0m,H
F,i(x, u'(x) , Du*(x)) —> F,i(x, u(x), Du(x)), a.e.xe O,
FP; (x, u*(x), Du*(x)) — Fp‘,; (x, u(x), Du(x)), a.ccxe Q,

BT F,: M F,; @R TESHREIRFA(2.16), A A i
3, B

im _’Si:_’@ = Sg [Fui(x’ u, Du)(pi

>0 :
4+ F,i (x,u, Du)D,¢'ldx, (2.18)
iEEe,
ERRAMEAHET, RIEHR J«] Eue HNL"(Q, RY)
LR RREE, S 2.3 KU, FTROIER
I 24. HiE
1° F: OXRV X RYM >R XF >8], H¥ a.e. x€ Q,2%
T (“, P) BT Cl-
2° Y |“i <M if,8
pl' —a < Fxsu, p) < AL + [p]%),
{IFp,i. Cxyuy p)| < AL + {p]),
VECx,u, p)l << AL + {pI?),
Ho 2, u, A HIEHH, ARIEM AR,
Ml Jlwl #£ we H'OL™(Q, RY) &wH, BB &4 &

(2.19)

€ HiNL™(Q, R~ | [Fyy (xyu, D) D g

+ F(x,u, Du)y'ldx
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KT XRAEENIER TS E [MR],

AMEXT JBY Euler HRBENTE, T8 L0F:

EX 2.1 7EFERAEREAE KA ER, MR ER
23IMFHFINBRT,.& ve H'(Q, RY) HE

SD [F,i (x,u, Du)Dp’ + F i(x, u, Du)p'ldx == 0,

Vee H(Q, RY), (2.20)
RFR # 25 Jle] {9 Euler HRRANEMR. EFHEBERERENF
(BEDeEi, B E 2 24 RMEOIBBR T, BHve HNL7(Q,RY)
B3-—~4] pe HINL™(Q, RY) B E%ER(2.20) 5L, WK » 2%
Jl#] 19 Euler H5EHANTEE.

(220X ¥R % J #£ « 4brY Euler HREAMNERR. R J E
EMRYZ R, P4 2000 BERGEA,

I — B E E R A ERIRS 5 Hi Euler 5RH, A
EE 2.1 AEE 22 AN HBBEENSL. wRITHEA
AREEMNEMRSZEL Buler HEE, HEEHERTSE
[NC],[ZK],
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B+—% dELH6E A B IERTME

$L H IE W #

A, RS B E B R A
—D, A (xy u, Du) + B;(x, 4y Du) = 0
(i=1,++,N) (1.1)
SOAR A ENSE R, MR B B T T LA, _
gt MR A B, RINEEM B ENMERHRF R, £X
H, -1TEBRNIARE H ENERNGERE 47, B R 4R/
glRRBEXR,
EARED, HPFIEN S REOEE, RITER s BIR TS
RAFEATHEHINTE RSB & E.
APBERBERIL, RIS 4=(4), B=(B)).
B MR 4, Be C' iR
A:gé(x’ u, pPIEEL = A[E|% (1.2)
{|A|, |41, |Bl, |B,| < A(l + |ul*+ |p|D)"?,
(4.5 | Bul, 14,0, |B,] < A,

B 1, A RIEHE NRAVE 4, BRGNS RRE, HIK

(1.3) AT i & 4. |
HEk,mE 4, Be C', HY |lu| < MR

(1.3)

Aoy uy PIEER =21 E, (1.4)
|4, < A, a5

IBI, IBs!, ’B-I é-A(l + Ipll),
|B,} < ACL + {pl),
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H 1, A ZERE,. SNT5ME%, URMNRA4,BHERER
& AE, AR5 B R KA.

BAK X BRERAAQ 3RO HERFH +—EiEEER
#(1.3)F1(1.6) 58,

EE11, & 4,Be C, BRABHNSERZHE02),(1.3),
Hi% we H'(Q, RY) &

L[A:-'(x, 4, Du)Du’ + Bi(x, u, Du)g'ldr = 0,

Ve H)(Q, RY), (1.6)
Blll u € H?oc(g) RN)a B8 Ds“(-’ =l ") w2

S [A:f’,(x, #, Du)D, D’ + A%i(x, u, Du)Dut
Q g

+ A% (xyu, Du) — 5,.Bi(x, u, Du)\D,p'dx = 0,
Ve Hi(Q, RY), sptoc Q. (1.7)

1’ o = §,

E[p's“‘“{o,aﬁ?s. |
iEBA, Seik A47(x, u, p) = A?(P), Bi(x,u,p)=03X—F
SRR, EHQ6% |
P SDA?(Du)D,(p‘dx =0, Vo€ Hi(Q,RY), (1.6)
% PSR spteC @, MR FED/INHF
59 | A2(Du(x + he)) — A:(Du(x))1D,p'de = 0,
HifuE
[, 458 (OD.AwwD.gidx = 0,
Ve H(L, RY), sptpC O, (1.8)
Frh
Afay(x) = S: A?pg(‘D“(x + he) + (1 — ¢)Du(x))d:,

W(x + ke, — w(x) ,

Ay =
b, 4
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HT A7 #R(.2DRMA.3),H AL R
A e e =218} 1 >0,
{ S alh | &1%, (1.9)
| Al < A,
BE, N VC O, Va’e @, VR:0 < R < é dist(2,80),

AT E @ = n'A;u, HF ne Co(B(x")) i@éﬁ:ﬂ%‘f@ﬁ:r
0<n<1 (& B(x) ), n=1(E Bg(=) H)>

|D’7|<“CR’- (.10
BERSTEFMAADTE o
L (20 |DA, x| 'dx < Cllulina.r®ss (1.11)

¥
;E\:E‘J Cc ﬁ{ﬁﬁ:j: ny, N, 4, A, diSt(Qa GQ), @ﬁﬁ
ue Hfoc(*g’ RN).
TEZEQ8NE h—0, ETE |
Eg A:p;ﬂ(Du)Dﬁ(D,uf)Dm(pidx = 0_,
Ve Hy(2,RY), sptpCQ, |
Hbs=1,--,n XREEXMRHAEBETFTHRGERA7).
EHEpEE, ARANBHREREERRDE, WEHas
., BLLE,BEUQ.6)HE ¢ = D¢, HERNMETIHRD,
IS
sg A‘;pg(Du)DBD,uiD,,(b‘dx = (),
AR ¢=n'Dau, MBI EHRTEF A K HEQDRA3)F
=
L (20 | DD,u)*dx < Cllul}o.x¥s
2
ﬁq‘" C#ihiT n, N, 2, A, diSt(Qs 04a). G T Du 16k
Zl s, BREBEI(LLD),
THEHXNHEEERIL, BRITRAX A et 2 —81E 0.
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e 7E(L.6) L HIEL o = Do, HERMEATIEH, .
15 |

L{ [A:, + ALiDaul + A;'P,:D‘D;;u"] Dy

+ [B;., + B;.iD,u' 4+ B'.p, D, Dy’ V¥ tdx == 0,

A

Hik,w VOcco, Ve O, YR:0< R < % dist(0,84Q),
B ¢ = n"Dau, Hrp ne C7(B(x*)) #HR(1.10), &

( n*A® ;DgD,uw'D,D,u'dx

1o L3 )

+ SQ A}’pg‘DBDa”f « 29D g ﬁ,u"dx

+ Sn n'A4:. D,Du'dx + LA?,( * 2qDyn » Dr”.'-d’l‘

+ 59 W2 A%iD,W D, Duwdx + ﬂgA:-‘ur’ * 21Dy « Dyw'D,u'dx
+ anB,-,‘D,u"dx + SQ nzBiafDr’ffD:“idx

+ gon‘B%DBD‘u’D,u"dx =0, W | (1.12)

AR EAR AR AR AQ.2FA3)RF
s‘n U)InDD,uizdx < C g
AmE

(1 + | Dy|?) | Dujdx,
U)

BR(x

5 |DD,ui%dx < Clluliniar™s
B o(z% R

]
HpcikiTn,N,i, A, dist(4, 6.0),.
K xt s BOBRREHOY £/ Asus LB BATU™ &L mE 2]
L @ | DA, u|?dx < C lulltrcar®ss |

g M T L RIERTS 4 T3k, HHLH v€ HL.(2, RY)
f BLA[ 18 D R (1.7). EEBIE.
HYE ARERAGT, ERER — B UERRIL, X A fEE

«217 =



EXBRETH, BRNA
EHE1.2, Rk 4,BeC, BMEHRGEHE&MHE (L4, (15,
H we HH*NL>(Q, RY) #E
| 147G, 4, DIIDLG* + BuGx, 1, DY ldx = 0,

Ve HINL"(Q, RY), (1.13)
MHERBEIE we C(Q,RY)., M ue HI,.(Q,BY), HFH D
(sm= 1,2, n) SHERE @ € HINL™(Q, RY), sptpCQ WREMHY
EER(1.7). ;

ﬁEBﬂ- E%’gﬁﬂ 1.1 ?é{u, _X‘j' VQCC_-Q, Vx'e »Qs VR:

0<R< % dist(3, 80), 7EQ.13)hERIE ¢ = D,(n*D.u)

(s= 1,2, n), H ne Cr(B(+") #R(L10), TR, B
VAT E (1.12), (XA 45, B WEKERAFSER 11
SR, B SR 18 B (R |

j 'nDD,uldx
BR(:'")

ecg L*(1 + iDu|®) + | Dy!?| Du|*ldz

[
BR(r )

nt| D,u|?| Du |*dx
lR(x")

+c |
(s==1,--,n), (1.14)
Hik, XE EREmBER Ry, BHEG13)HRERR

B o = 7's — e | D’y Hoilt e CF(Ba()) THRR(110),
we= | wdr R tE Ba(s) EHFHE. FRXEH

Y
'R‘?’)' i

S N A D'\ Dl dx
BR(SU)

+ S 29° A} o (' — ul, YD, uD,Dudx
BR(zY)

+ S 29D,y o A o (# — up) ! Duldx
B ="y

bZL&‘



+ S nB;» (' — ul )| Dau|dx =0

Bp(z9).
(=1, ,m),
gt A B R S B R EHA.OHA5)E R

j vt | D |?| Du|dx
BRp(x?)

<c S G+ 1 Dal?lu — ug|?) | Dulds

Bt

+ C oscu 3
BR(S'U) BR(‘OJ

BA(.14)5(1.15), 8
7t| DD,u|%dx

72| DDu\%dx (s=1,-++3n), (1.15)

SBR(SO)

< CS [n*(1 + |Du!*) + |Dn|*| Du|*1dx

Bk(z")

+C {S ( + |Dn|u — ugl?) | Du'tdx
Bk-(zo)

+ oscug :f|DD,u|’dx}
BR(,O) Bp(s™
(5= la"'9")’ (116)
iqjcmﬁﬁlﬂ:nDN’l, Ac ET“E CO(Q’RN)9 -&%R>0?Eﬁ
N, osc < %, HiuE

)
BR(.r )

[, ., 1DDwlaxr < Cllulfinon®s
R

' 3
ﬁé':lJCﬁWﬁfF ny,N, 1L, AF1 diSt(Q’ aQ), 1, AR E M;ﬁ-*’
M= s%p!ul.

% Do BOYER A, ERTEAUFHLIHEE

[, . 1DAwulde < Clulliaa®,  G=15000m),
B
k)

#rhc 5k %, WTTE ve Ho (0, RY), BHEE o€ Hil
LW(Q’ RN): D.u ﬁﬁ-(l'])-
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EE. RS ERQ.DEFTELEN, EAHAENI5)F00.16)hm
m B 0*s FRE s KA, BRI Holder KGR, AT A1 R 7643 /)\t
=1

S n*| Du|*dx + S n'| D?uldx
BR(-\’-'O) Bg‘( x0)

écg [n* 4+ |Dnl*|u — ug|* + #2| Dn|?| Dul*1dx

B (x%)

< —+oo,
L&,
F1.1, EERAERELT, @R «c H'NL7(G,RY) £(1.1)

IS, (B » € C°(Q,RY), IBAEBITAEE: ILAAIfER 2
i, « thAR—EBT Hi..(2,RY), FEE 2 #i3.

§2 E—FHIENE. RIERSBEF

WAERATBROESTHOENYM:, I8, 5 47, B, BX
B, BEREE BN ARS8, 47, B, ETC”, HRE
BEET C™?

AR PIRE AR RE 4. B BT CCHRHERETE
T e (0 <6< 1) AYRIRE . 0 MEIHX— &, V3L TRy e R
20 25 5 "

—D,A(Du) =0  (i=1,-++,N), (2.1)

Rk H e 47 (p) € CT(R™Y), A‘;de(p)‘sig’s >=1]E1%, 1> 0, B
ROTENIEQBEE € C"°(Q, RY), H S BI2E T kb
0

G) ERIBHNEREET, ZHIFHve €™(Q,RY), B
E.HEELL H ue leuc('Q’RN) H Du #HRE

j A;,; (Du3Dy(D i) Dyipidx = 0,
]

Vo e HI(Q, RY), sptoCQ, (2.2)
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BT A:p{; €C™, ue C¥, Mt A?{JJB(Du(x)) € C"%, iy Schauder 1
W(BEBNEIN Dale €V, mHLh XA A (Du(x)) e €, 5
F Schauder #iBHl Daufe C%,---, MILAREET R, WA uc
C=(Q, R"Y),

(i) FEREWEHTHATLIERE s€ (2, RY), i
ELETFHE we C(Q, RY), Fibl we P NL°NCYQ, RY), A
WHEE 12/ we HL.(2, RY) A D« BRERSEER(LT),
Hibhey HINL™(L, RY) THEEEY. @ d—8, M A
Schauder FiPH[ Al » BYGEMERIHE 47 S B EENHBETRE, U
BETHRE|C™,

MT-ROBERAEREA.LD), TERUUNESE. Hik,
FEENF SN IENE NE, SRS A RY 47, B kg, B
EREEBET CV R 7 (HHIEEBEAY, HEATREBRBE
HEET C™ fRIE).

HEBENFRE (N=1) Wi, 4 47, B, t BN BEEETE
F CY pglalEEAE 1957 4£ 6 De Giorgi #JJEEHB (X T De Giorgy
HEBESERNE S 2—-3), E1957 E£LR,. FERFEREE
I~ De Giorgi fUERZIFEA (N > 1) WIEE, JEEKRI.
BRFZ AL T De Giorgi TH LR EREFFAIERE , (HiX 85
HERTLT—REHRIEBAN > 1 iJf9 De Giorgi EHE, 1968
De Giorgi Bol#H— 5B, 5%AFME 1957 SEiFBARUE B Ebr b
TEN> 1 fETEH Rk AL.

#l1 (De Giorgi, 1968), % Q@ = B,(0)CR", N=#n =3,
%R

X ASF() D' Dopidx = 0, Yo € H(B(0), R*), (2.3)
B,
Hrh

V)Y BB, AT (8, Du)= A¥(x,u)Dpe 5 WER(1.1) 50058 H: 5 &2
4,
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AP (%) = 8.58:i + [(n-— 28, + n xixa]

tx|®

X [(ﬂ — 2)85 + n xixﬂ]
lxiti

(,j=1scynya, 8= 1,++,n),
1, a=g8,

0, a=2xp,

BHEFL, 4 L>(B,(0)), fiA.

AP () 5 EL = ..Z (£ + { 53 [(rz — 2)E +n i’{iaii_]}z

158 8. = {

=
{8 A E R 1) B BRBE #y () = -l:I,%(z.smﬁm,ﬂam,
$ep

7=%{1—- [(2n — 2)* 4 1771}, 2.4

B HQ4HA n—2r >0, Hin

j Ul#)? + |Day |*1dx
B (0)

1
<c 5 [ro2H 4 p2 3771 gy < 00,
0

# u, € H'(B,(0), R,
HKBEBHIEM », HERSER(23),FELE, ». 7 B(0)\
{OVhET C HENABRYTHE
— D, (Aif () Dpu}) = 0, 2.3y
$(2.3) e Co(B(0), R, A4 B.(0O\B.(0) LR4H
SERG,E

j AP () DouiD pidx
B,(0\B,(0)

- j w AP (Y Dgnl « cos{n,x,)dS = 0,
T

EEP rg={x€R”ifxi='3}. Elktiﬁqlz#\s“"ﬂﬂlﬁpﬁ, EE
* 222 ¢



2Hr— 7 — 1> 0, i
”r: @' AP (2) Dgui cos (n, 2,)dS| < Ce* 71> 0,
FRE
le AP (%) Dyul Dypidx = 0, Y€ C7(B,(0), R"),

BE BT »=238 v>1, AL » TR

EAFIFiHEA: De Giorgi X TREEN TAMNGKRER -
B 5 RO SR @A SE Holder BESMNHBIREMESE (N> 1)
MBERARILN, AMAEAEARENGTEEMRBENIER
M R S R A C° IEMHE, |

HEFRBESNANERLT, RERENIRERREAN
FHREERA CY ERitr RE, BRERRREHEANEEE
BRA C» ENlfke XEEBME L PHARRCBEER. 1968
&, E. Giusti f1 M. Miranda ¥ De Giorgi P TFET — &1
gL R~ EE RS EENOPT RAT LRRMEN SR
=R EN.

# 2 (Giusti-Miranda, 1968), & €@ = B,(0)CR*, N=
n>=3, XZE '

[ AP (u)DyD pidx = 0, Vp € Hi(B,(0), R*), (2.5)
V(0
Horf

4  dw ]
n—2 1+ |s|?
4 W' u® ]
n—2 1+ |ul?f’

1, o= 8,
ng g 0’ [12?3.

HBIEBA, AF(w)EE, = 1817, B AP(0) B = p9SiRINE
X

B, (B R BB R s (x) = b H'(B\0), R\) £ Q25 WH

A?f(ﬂ) o= 6(,35.';' + [6,,,' +

X [631’ +
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LA &,

BRATUEH EAB 2 EEEESRA B T H(Q, RY) i
BT T o e 48 R A 0 49 T
B3 (Netas, 1972). i& Q= B{0)CR*", N=n>5, %

|y 417 ODuDLE = 0, Vo & H(BLO), RD), - (26)
(

Hep |
A?ﬂ (x7 u) = 6u86tf

: o 2r=-2 i d’|x117—2
B + b u|x] “5 o A ]
te [ 1+ lul?|elz2 )" L+ lu|?le)2]”

. T n = 2n '2=7’(rz—-'7’)(n---—2)z
ﬁ@ T € [2, 2 ), b ——n __"'2 s € (n — 27 — l)z'
ﬁ'%gﬁj ’ Au (x, u)-E:zE g1, Aa'p(x’ u) +/}}yﬁf§'s

: ,.; |J—'€H‘(B(0),R ) B2 6)&'35‘%!@@ HEY v = 2 —

EH, w RBTF H(B,(0), R").
. BINE YRS UF U5 6 I 4 55 M I S (] S e = B
B 55 32 58 R IE N () S8 4475 &5 i B AT LB E [GQ,l.
ik, 1968 LU, —HiE R R B R A
C. B. Morrey P84, W05 #eH BT I8 “ 305y IE M~ (B i E BA S5
LEQH—NFTHEO FEA CY ERK, i meas(Q\Q) = 0).
S— 07T 3 R BT 3R A A o AT AR A T , D A £ e
HOSE M 05 A 4b b EE N4, 40t 7] DA B B [HB].
THERIELE § 3 F1 §§ 4—5 by BN AN — BB R 1 B B
Y496 (R 4R P 3T 58 MR 4 TE MR A 00 88 0 B R B S 0

§3 BToIERMERI DT B

AT BATLL T 9 800 HERALR 1 6 B 45 24 151 3k A 44 F 70 55 e
RYBB > MR AT (32 5 i B R

" 334~



e

D (A2 (xs #)Der) = 0, (3.1)
FERTHRRIEBIZEY (2, ) €2 X RY 0 ,H
AP(x, w)ELEL = 21E|%, 1> 0, (3.2)
J AP (x, w)| < A, (3.3)
Kip i, A45EH.
RIMETHANTIEERE
B3 BiE 4 (xu) FHRG2),(3.3), 8 45/(x, ) &
O X RY F—B#EsE, 3% we HL.(Q, RY) BRG.DKWHEE, NE
EE CCQ, {# weChi(Qy RY), Y0 <6 <1, H meas(Q\
Qo) =0,
CATIERAR N EE,RMBETH L5,
]38 3.2, (Caccioppoli A& X)), % w€ H,..(2, R") B
G R, Eh AR 470 OB R3.2),03. 3),EIIJXT Vi€,
Vo, R:0 < p < R < dist(s*, 02), &

L( |Du|ds < || %dz, (3.4)
r )

__C__g
(R — p)* ) Brt=h
Hh ¢ =cC(n, N, 2, A),
XA-SIEE DI E/N\EEE 2.1 —H#EFiE.
SIZE3.3, & b REW, WHE bfeigh= 10815, 21>0,
1658 < A(ii=1,--+5 Ny a, =1,---, ). FFHi&»€H.N
L*(B,(0), R") {2

l B0
DI‘J#?EE Coafo(ﬁ’ N, 2, A)>19 ER/x Vo:0 <p<l, H
@(0, P) < cop'®(0, 1), (3-5)

Bt 0, o) = 070, (408 — w, [,

[

u‘“oﬂ - i’ "(x)dx
B (z )

XASEE DAAEIESIR 2.2 it R(2.5) — R 4TiE
.
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I 3.4, Rk |
1° afi?k}(x) ("j= 1,«++,N; ayf == ly--yny b = 132"")‘
W

e (2)EEL = 1 £, 1> 0, (3.6)
ey € L(B,(0)), |aify] < A, 3.7

{‘_—"l k— oo B}, aify(2) —> aif(x), a.e. x€ By(0),
- GH 6ff(x) IR (3.6),(3.7);
2° uy € Hi..NL*(B(0), RY) ¥R

Ay Y& | o IDphDglds =0 (k= 1,2,0+2),

Vo€ C;(B,(0), R?)_, _ - (39

MEY & — co B S .
‘ uy—u (FF L(B,(0), RY) tEsl&0. . (3.10)
W € Hioo(Bi(0), RY) HX Vo:0 <p <1, HFH {uy}, £
R 44— oo B

{uk,-—»u' (#£ L*(B,(0), RY) rhialgs),

Duy—~Du  (4£ L*(B,(0), R*™) f5R 0,
meE,»EHE

‘ A(u, ) & L (oja?f(x)Dau’iD,tp"d.t" -0,

Vo € C2(B(0), RY), L B12)
W, BEIE 32 RGION Vo0 <p <1, H
C
(1 —»)
Hrh C, 5 & B2%, Wi {w} & H(B.(0), R") h—FHR. T
RBEBRATER {u} BFH {x;} HEG1),
BAEFAE(3.12).
7 Yo € Co(BL0), RY), RME
ACuy @) = A(u — Uk;i» @) + A(“k," ®)
= A(u — Kijo P)+ I;A(”k_j’ P) — Aig(“tis )1, (3.14)
* 226"

(3.8)

(3.11)

S | Doy | < j luy12ds < €1y (3.13)
B ) B,(0)



CBUEE e AR 1, M0 HEE spocB,(0), FRM(3I)
Al A(“_ Ug;s ‘P)—> 0, XY ki—> 0 ﬁﬁlﬂjyl‘
IA(“k,'a @) — Ah‘(“i," @)]

<c¢ (jnp(o) Z|a?£kﬂ_a?ﬂ2dx)z(gap(n) IDuh-lzdx)*.
$(3.7),(3.8),(3.13)HY ki — oo K,

ACuy;s @) — Ay (uyy> @) > 0.
HIEAEG14)]h4& kj— o, BEB(3.12),

EE 3.1 M. RIPEERD 0w,

%““ﬂ} ERAX Vr:0 <7 <1, #HEE Ro= Ry(r, n, N,
4) > 0 5Fﬂ 8= £(T, n, Ny A) > 0, {ER MR »€ H'(Q, R") &
G HFREAMEA L2 MENE R 0 < R < R Adist(2’,
0Q) WRE

o(2°s R) < sl
ﬁBZ.{Z\ﬁ T | \
: P(2°, TR) < 2¢,7'9(4°, R),
B (%, B) = R 1u(e) — weosl'ds RAELE B E
R« B SE S RHHRIE”, 0 BGS)RREE, BB 6 A b ER
min(a, b)

RATA R BRI IEE)KEHX MR, BEXHRAR
E.PavFEr.0< <1, HEH®E {xk}CQ, Ry—0 ¥ S By~
0 BEEGDISERFI {un), &

i Q(l)(x“ ).= 8“
DO( x5, TRY) > 2007},
g o

@Oy RY = R 0D = Doy .
Ry x

BRI o P FIEA 0, AU E B R MEA (B

B AR T% blow-up HI5):
x X + Rky’
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uy(xy + Ryy) — (”k):k.Rk

vy (y) = &4 5
N B WIF vy A F F0E
(”k)-rk,rkk - (uk)’k'Ri

(1) (vpdor =
(i) (v4)es =0,
(iii) (o, 1) & Sn‘m’”k () — (oaltdy = 1,
(Giv) TR0, 1) > 26,17,
(v) vy e H'(B,(0), RY) HiRE
|, A%Ca+ Ray, 840 + (e YD Dogldy = 0,
| Vo € Co(B(0), RY),
B, —HTE, B vx R (), (i) A loellig o™ = 1,

Bifi {2} BFFLRGMIEE {0}, 2 k—> o0 K |
ox—v (£ L’(B,(0),R") fER0. (3.15)

€z ’

Xt
L leyey (y)|2dy = sk—>0, ‘:“u k—> oo B‘I.

& {ewr (M} BFFL RGIHEIE {ka(y)}, ‘BE B (0) EF‘J'L
Tk ablir e B 0. &

bifiny = ATl (xgs (Up)spry)-
H(3.2),(3.3)A _

bfr(l)E.§$>1‘§|2’ A= 0-! . (3-16)

|82k < AL (3.17)
Hik#EE & 1 {bifo} H’J??}J(K@WEVF {bifn}), E18X
k—» oo A -

bl — biFs
B 8 iR (3.16),(3.17), XHET A(x, «) & 2 X RY J:.
—BELL, Y k> oo B
Ay + Ryys 405 () + (updxy0,) — b7
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a.e. y€B,(0),

TREGIDR vy BER (VD FIHSIH 3.4, A » € Hl,.(B,(0),
RY), B¥ Vp:0 <p <1, {vg} EFF, RYGUHLEIE {m}> E
A TR

vy—~>v  (FE L*(B,(0), RY) thagals),

Dyy—Dv (¥t L*(B,(0), R") &l &0,
H» R

Ll(o)b?wa"Daq)‘dy =0, Ype Cy(B,(0),R").

Hib g 33 4,% Vr:0 <7 <1, &
w(oﬁ r) < Co‘fzw(os 1)-' (3*18)
B—J5HE,mH vy AR (iv) Al

o Sa,(o)l”k(y) — (opdo.s|"dy > 2e7%, (3.19)

T 512 3.4 F1(3.15)%1, % k— oo B
vy > ¢ (E Lz(Br(O)’ RN) Ehﬁlv&ﬁf)a
vi—~v (Z£ L(B:.(0), R") hEHlldo.
HEfi#E(3.19)H4& &k — oo BRIR, 18

w0, T)=1T7* SB (mli’(?) - vo.,l’dy = 2¢07? (3.20)

Fa

BEAh, FIA L? HEBe TR S T E A

lollLsz oY) < ﬁfliﬂf"”k"i‘(a‘m.k“’) =1,

HHE
r(0,1)< 1, (3.21)

#$(3.20),(3.21)1% : '
(0, )= 2¢7W(0, 1), (3.22)
X E(3.20)5 ¥(0, r) =0, #(3.22)5(.18)FE.

m—d. EREEFE QCa, f v € CLi(Q, RY), VYo:0<
&< 1', ._E_. meas(Q\Q,) = 0.

A, ¥ Ve e (0, 1), #% 7 €(0, 1), &
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2cort == 7%,
Hh oo HEGSTHORER,. TREE—FM: BH«RCLBS
B X Voe (0, 1), HIE Ri= R{n,N,A,¢4,8) >0 F1 &=
go(ny Ny A, oy 6) > 0, EHB MR X FEA '€ A R < Ry A\
dist(2°, 8Q), H
o(«’, R) < &3,
WF XA «° FEA R, BH
P(2°, TR) << 2¢,7®0(<°, R) .
= ¥@(x’, R),
HETER. R
o(+°, 'R < ¥*¢(4°, R),
HTX Ve:0 <p <R, BMEEFAEN L &
TR < p <L R,

]

O, p) = o7, [ue) = wen, |

l“(x) - “:“.:"R‘zd#
B« vtr)y

<< (Tk-HR)-u S
< 7' 0(4°, T'R) < ¥ p(a°, R)
—m- [ O\ 0
<r (R) o(«, R).
XEH, MRMED L€0 MFEA R <R Adist(, 82), A
®(x’, R) <&}, M Vp:0 <p <R, H
o, ) < (£) o, B,

Hh € = C(n, N, 2, A, 3).
BT oz, R) B« OEEER, HHY Leg, F o
R) <&, MEE—/ L PR B.(+"), FEBHHN—Y »e Bl
ﬁ o 7 -
@(x, R) < &3,
Eifixt—4) x€ B,(+°) FUEE p:0<p<R, H
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o, ) < C (-;;)” o(x, R),

I lu(2) — u,,,|dz
B ()

P w425 2
< C(— |u(2) — u, rl'dz,
R Br(r>

HP C=C(n, N, 2,4,8). BERELETHLIS A
u€ C*?(B.(2"), R¥),

BAE, ¥ T LRBELN 6€(0, 1) MBFA R = R(n,

N, 1, Ay 8) Wl gy=&)(n, N, 1, 4, 5), &
Q) = {xp € gl ﬁﬁjl\ R <Re, B ¢(xu’ R)_ < &5},

| &, RE T 7 R:

(i) oo, 9 EHE .

(ii) u€ C?S‘E(Qe, RN).

(iii) meas(O\Q,) = 0, 3 I, Poincaré R Al

R~ E JNu(x) — uopl?ds < CR™* s
Brp(=") Bp
i Lebesgue i EEAIA a. . 2’€Q, &
r(=T)

R—~0

) | Duldx,

;1
imR™ (| juCe) — wnalidz =0,

R—-0

K, #t a.e. s’ €Q F1vee (0, 1), ¥R RO(B) Fl ea(5), #p

T R <R, f#

o, RY = R | [ule) — mralidx <
Rl

Wi €0, XFEH meas(Q\Q,) == 0,
(iv) © 56 T3k, BWEL, LUERY BY

liminfp™" S \ lu(x) — g0, |%dx = 0
g Ba(x ) :
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W 2" € 9, H24Y
imiofe, .
B, —EHE R <R, f#
R E.BR('G)]u(x) — weog|idx < ol
e Rz, "€ W, ZEHE R<R,
R™* LR(’,,JIu(x) — uop|*dx < 8q.
Efﬁii\]‘ Vp_ <R, H

- p " § I“(x) _ “:",p'zdx
B, (=%

|4(x) — wss,, |%dx = 0

o \#
<c (—) R j |4 () — use x| s
R ,R(So)

BEwE R, & p—>0, 15
limirtfp_“ j

T 3.1 jFhe,

3¥ 3.1, FIF Poincaré RE RN Caccioppoli REREE L

|u(x) — up,, |*dx = 0,
p(sa)_

EBH
Q, = {xG Q| liminf g~ L 1 Du(a) 1z = o}.
PAC

P>

§ 4. [Z[4 Holder &2 Du B L {53+

RIME, R »e LAH(Q), >q9=1, IPAH Hélder R
FXHB
“"“Lqm)é— C“““L”(D),
Hih ¢ =cC(p,q, QD) HE, WRNERK: ¢>p, B4, —#
P, EARERRARYLT. A, EEIERMN BB 7> ¢ OF
¥, mNEFERE 1.4 1 Harnack RERXRE—Fl. XEHER
LAFR TR Holder RERXR ML, TALUGRIISE,
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EFESR R e TR derh A B N L
R 41 (| Holder RERX)., EBRE R RN, Hik
1° g:>oag€Lq<B)9q>1;f>0:fE L'(B)ar>9",
2° % Va'€é B f1 VR: 0 < R << dist(x*,6BYARy,, H
of"dx+ 3§B (‘o)g"dx,

q
U <
%,3%(,0)3 * bH’BR('nJgdx] + %BR(.:)
Hrh Ry, b, O REE, 6> 1, Re>0, 0<<8< 1,
MEEe>0/MC >0, f&

g€ Li,.(B), Vpelq,q+¢),
fE% VBxcB, R<R,, &

[5,, 0l < e {lf,, eaff [, res]}

ﬁqﬂcﬁsm‘*ﬁ? b,0,n,q, ’aﬁBgﬂBR%ﬁ'E‘ﬁ.

XTFXANEEMNIEA.ESFWSHE s & [GOL,

TERMFMBEE 4.1 RirAKEEOBBRE—ERE TR
F wer, p > 2, A{EIEBREYBEEE W, 5o DR M7 R B 4.

T2 FH

1° A:f(x) PR

AP()EEE > 1|E|%, 4> 0; Aife L™(Q), |4 < A;

2° ue H'(Q,RY) #R

SDArf(wDBufDaqfdx —0, VpeHXQ,RY),  (4.1)
NW#EE p>2, § |Duf€ LE(Q), MAFNER BrCQ, &
1 %
. 1puteaxP < c [ 1Durae], (4.2)
% R
E‘*‘C*ﬂl’ﬁ??ﬁﬂ: "sN: ‘1’ A.

iF8R. X VBCQ, Vx°¢ B, VR: 0 <R < dist(2°, 8B),
B Caccioppoli REX(ENEEE 2.1 A

C
Du|*d <——-S — up|®dx 4.3
LR(%] was< S|l s (4.3)
7
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ﬁd’: C = C(ﬂ:Na i, A)s “R=§B ok“dx.
r(=z")

ZE Sobolev-Poincaré RERLHE g =

”
p==g. 0
Ty s WAE
+1

UBR(’Q) Iu——-u;g]zd:nc]%< Cc(n) UB . ID,‘I-de] 2w (4.4)
FRE(4.3)f1(4.4)78 e

2 C P
Sm%{mlpul dr < R? Uagcxﬁl Dul*+2dx *
A R* BB AERE

Iin T
2 = i »
&B&(ﬁ) |Dulldx < C Bsku%lD“l de ?

ﬁqj C=C(ﬂ,N,l, A).
WA, R 4L g = [Du|757, o= 22, o,
6 =0, MITTHA

_2s_ ‘
|Dul ™7 € Liu(B), Vre [2H2, 22 4 o],

7

ﬂﬁﬂﬁ VBRCB ] ﬁ

H | Du} "Z:'ridx]% C HBR [Dulzdx];‘:—’-.

2

1) Sobolev-Poincaré R&s,, & v € WH9(Br), 1<q <n, N v€LP(Br),
r= g > MAH

n—gqg

[ole=abes]? ], omra]
b ox =, odz,CRET 1, a.
EH. ¥ T R=1044%,8 Scbolev RAEEA
l# — e Lo, <C(n)le — vg lwtsas,;s
Hep g, ={ vdx, iy Poincaré R&EANA
le — vp,Roa <C(#5 aX|PolLacn,)s

REL“ASAEAFTELER. ST RAERERNERE "éi‘i*ﬂﬂd&ﬁﬁ&
HEH R=1 M.
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& p n+z,mU?>zﬁﬁ
A

[)[Bx |Du[’a!x]%~<_. Cc HBR |Du|"dx] ,

Hh C=C(n,N, 1, A, TEEIE.

MEEENZE, EE 42PN P ARBEEKR, B2ETEHNY
F.

Bl (N. G. Meyers, 1963), i& N=1, n =2, 0= B(0),.
Z R

Cau, + bu,), + (bu, + cuy)y =0, (x,y)€ B(0), (4.5)
Hrp

2
a=1—(1— )2

xt 4 gt
be=(1— p?)_ ¥
( ‘u).rz+y2’
c 1 (1 F)x2+y2’

EE pe 0, D RERERR. FRBERWEE (-] )
HOAHERR o A1 1. TTDUEBR S
wCx, y) = 2 )T
RABGHWEMTL
| Dul € LE(BCO)), 2<p<——,

z .
|Dul| € LI(B(0)), TMHY rp—> 0/, p— 2,

BEE% BRAE R M M B A
—D, A (xyuy Du) + B;(xy u, Du) =0
(i'== 1""3N). (4-6)

HIZ 8 A7, B; BRI BRI R FNEE.
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EHE43. X 47, B, R TAIRBH%ER R
A3y uy P)P8 = 1191 — Alul” — P2, (4.7)
|47 (Cxy 5 2)) < M(1P) + 18] 7 + £1(2)),
{ 1BiCes us 2)] < AUPIYTT o )+ £iG),
Hoh 2, 4, ASEEWEG 7 = 2% (A% n > 20, 7 = — 22,

n=10 2 r<<+00), {5 fi=0,f,fl€ L°(@),0>2,fi €

L@, s> L. Xk ue H(Q,RY) f (4.6) . 75

(4.8)

5 p > 2, ue wik(Q, RY), MmAMNER ALK B CBzCO,
X R<R BHH
[ Clul+ 1D Fa}?
<c {[%B Clu)” + |Du|z)dxr

+ HB G+ Iﬂ*)’dx]F
+ R HBRW[%TLTM]%L}L}, (4.9)
EEP ;= (ff)s 7= (fi): C@Eﬁﬂ: n, N’ i, A, Ay Pﬁkﬁ? n,
N, 1,A, Ay, 0, 55 Ry ﬁiﬁﬁﬂ: u,
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Mo EER
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I @ = n* (s — ug), H n€ C7(Br(+")) REMBTRE:
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— —g -ZqDaq, o (4 — uk) A (x,u, Duddx

J BR

— g (4 — u2)Bi(x, u, Du)dx,
Bp

EFE SR E(4.7), (4.8)H

MHaEe L, BA1EE » > 2 R, kE, r=
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1\__

IS IDulzdx<A§ zlu]’dx-l—‘ n’f'dx

ZnIDnI |u — ug| « | Duldx

20| D) o |u—ug| + lu|2dx
B8R

+ A

Bpr
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+

A

Br
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i
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R
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[, ol — wal 171

A

éss
Br
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B8R
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R
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Bp sx
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< S 1f12dx + R’S % — up|2dx
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K B A RARA 4. 11)#E§Pﬁﬂﬁﬂuki Pl Tdx, BE:
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3
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2 JBgr Eg
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(X
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Bgp ' Bp : L
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n
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”
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&

Nlo—-
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B
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+[§, an e FnF)i,
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<240 -



a : Cf i
)( |F|?dx = R? H JF1vidx
Bp Br

-<.CRPH PP gy
B

B it

TE,4 R<Ro i, A

{f, tpal+ 1 SHATS

Nl

sc{H (D] + |u|757)ax

}
]%
+ |, Af e iia]?
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A, Ay B, izsmﬁa,s,mbgﬁ%j mfax%uj 1717¥1dx
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ﬁm%%n>zwﬁﬁm%m%%.n—zmﬁ%,wx%
SR % E 2, W TS E [GOLl.
i 26 B8 7 2 » T LLAE
EWAY, B A7, B R
A?(x: Uy p)p;;ﬂp[z—f’(x), »
| 42Cx, 4, 2D < 4P| + F2()),
B, )] < ACLP 1Y) + 1)),
S 1, A, A RERE, £ (0> 28, r= 20
Wn= 1K, 2<r<—+0), fi,f;=0,f,fte LYYQ), 0 > 2,
fi€ LQ), s > . XiE we (O, RY) B (4.6) BB,
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ML p>2, & wewht(Q,RY), A ERRLIR ByC
Bgcg, % R < RG Nﬁ.

1
{g IDuI'dx}"
B.R

2
i
’

2 LI 2 712
<cC {H”Iml dx] + HBR (7 + {Fl )%dx]
+r|f, mEw],
ﬁ:h ﬁi= (f7)s 7=' (i), CHEET n, N, 2, A A ?IRBT n,
N,l, A, Ay, 0, 5; Ro 8T u.
REZBEBREBFHET, EXREMEIHA.OFTRBEN
L? {53+, p > 2,
T 44, Rif:
1° Y Jul< M B
Ai(x, u, PPy = 1P| — F(x), (4.13)
{Idf(x,usp)l < Aylp| + (=),
|Bi(x, u, )| < Alp)* + fi(x),
Hib 2, A, A\ REMEXBEREH, fi,f7=0, f, i€ L°(Q),
¢>2, ;€ L(Q), s> 1;
2° ue H'NL"(Q,R") R

(4.14)

‘L[A}'(x, #, DWID,@ + B;(x, 4, Dudp'lde =0,

Vo€ HiN L=(2, RY): (4.15)
3° 2AM < 1,
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Q, Fiit

[, oetai < {f, 1oera

7
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WiTn, N2, A, A, M USNEEa, s B3,

WEBR. ¥ VBCQ, Vax'e B, VR: 0 < R < dist(x®, 8B),
ERSTESFRG15DFHE ¢ = 2*(v — up), ﬁCP 7€ Co(Bg(2"))
WR(4.10), TRAE

S n*Af(xy s Du)D, u'dx

BR(s o)1
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R HEC4.13), (4.1, 8
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43K 0 (U RARA (417, 35 R Sobolev-Poincaré AR, 8
1 S o2 D |tdx < (2AM + sAy) S n?| Du |1
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Bl C = Cnm N, 2, A, Ay M. BIRSRFERRLL R, @
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Box%) BR(x)
2
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+S 2q| Dyl » {4 — ug| - Hld"
BR

.« 2440



| afle = el - F1ae
Bp

+ A g n*|u — ug| + | Du|¥ %dx, (417
B

R

WARERA W SE—I A #it T
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+CS I)‘lzdx+C[g l?i'“dx] ,  (5.8)
s;_ze_(zo) B%(xo)

ﬁl#l C = C(”: N, 1).
FIF Holder A&, 5B

[ e < iR D,
BR¢

[S BRGY ]ﬂ-z_:’dx]n—:_l < "ﬂli"(n,gN)R"-H'(";)-

k) ‘
BHERMGUHAERG.OERE—T. BT 48>, ») F 20X
RY bR, —BES, #EE— D ESE RIFARRRERE
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w(e), EHEL », ye QRUEB u, v€RY, &
| A5f (2, 4) — A (y, )| <o(lx —y |2+ |u—2]D),
MiH ©(0) =0, s, RITRGIAN o) BEIEH, HAMR
o) B B A bk Rk, R — 2, AR
o(r) = inf{a()|a() BESMEAK, 2() > o)},
W) BEEE L REROMER. TE, RIIBBIEH

j S AP, 8) — A, ug)|?| Due|idx
BR Y

< CS G(R 4 |u — ug|?)| Du|'dx,

BrD
HEARAG8), BRH

S | Dew | 2dx
Bg(r”)

<c j (R + | — ug|D)| Dultds + CR*™4 (5.9)
BRr %
& |

ﬁ'q: & = min (1_‘;‘9 2—;—): C i T n,N, 2, "?HL“ “7”1.".

ARG COEME—T., BhiER43QRE o> 2
8 |Dul € Lin(@), HXHER BsCBxCQ, % R <R, W {4

18
{][3 IDuI”dx}%s; c {st IDulzdx]% + HBR }ﬂﬂix]%

&[], miEa] T,

g r =2t (Mn> 2l = =2, a2 A

%kﬂggzﬁaﬁ q > ‘;:_1 > 1)5 C=C(n,N,1, A): U=0’("a

N,21,A,p, 4), R, @i*ﬁ? u,
HERAA Holder A%AXF LA AIS

w3

Z
(]
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g w*|Du\%dx
B%(xo)

' 2 26 o —32
< {S ]Dul”dx}" {5 co"‘dx} g
Br(zH
2
: 2s 2
< CR® {][ | Dz + H [ﬂ"dx]"
BR(x®) BR(s®)

+ Rz [%BR(:“]I?I %'—:fdx]g;;i}{gBR(xO)w%dx}‘_:_"
R -

S W R? + | — ug|?)| Du| s
Bg_(xo)

s—2

—n{2T3 _2_6 —
< CcrR™F )g | Dul*dx {g w""dx} ;
BR(+0) Bp(=) ‘

y z 20 yo-1
+C {5 If]"cix}" {S wc—zazx} :
BR(=0) Bp(x0)

i, e 1 4r—1 2 g3
+ CR7 " {{[ |f|2""dx}" r {S w""dx$ g
BR(s®

BR(x®) ;
= | 4 I 4 III, (5.10)

B Jensen RERX 4

§ - o(R* 4+ \a — ug|Pdx
BR(:")

1) Jensen KR, & o:R>R AMEN, fL(2), Rl
1a7 Jo @teNiz<e (4 [, o)),

. & 7= g [ s, T wmmms, gorExHm(ST 5

Kl ‘
w()<m(x — 1) + o(f), r€R,
BmE
o(f()IS<m(f(x) = F) + w(f), a.e. 2€0,
WHASRXHAEE L3 = R ,8
Lm(f(z))dzsm jn(f(s) ~ P)dz + o(F12] = w(F)| al,

PRk 191, BRI ETEL R,
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< w (R* + ][ L — uR|=dx),

B
A e {95 5747 Jensen AERM Poincaré RNERX,
G
I<C Dul%d w wg_:d g,
jBR(Io) ! “ l * {§BR(J_.0) x}

c—12

<C S | Dulidx {)l w(R? + |u — mzlz)dx}_"—
Bp(x%) Bp(x")

o—32

< C'w"-:"_-(Rz + % fu — uglzdx)g | Du|dx
Bp(=") Boixh

a—2

< CmT(Rz -+~ R*™» S ]Dulzdx)j | Du|2dx,
} Bpta®) Bpx®)

ZT I, U1, FIAH Holder A% ERERHMEITHM

P z s Ye-2
II=2¢C {j Iﬂ"dx }' {S w""’dx} e
BR(x",) _ BR(x")

<c(], Mrafratp P
(=M

< =g n—:+z(l—;-)
< CIFF, :
20 gt y4r=a _2  Ye-2
Hl = CR7 {R‘” 5 |7|2"“dx}" 7 {j w""dx} v
Bra® Boi=%
=_2_1+2_u % 2+ 22.
< CR 4 '~ |f19dx w®"dxy °
B (x“) BR(SD)
< 2 . u—z+z(z—%) ‘
BER I, 1T, I pfi i A(S.10)8
g (R + |u — ug|?)| Dultdx
Bg(xo)
o -~ 2
< Co ° (Rz + Rz—"s |Du|zdx)§ | D | %d
B ") Bpa®
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+ CRr#8 (5.11)
BERGIDKAG, B
G —2
S |Dw|*dr< Ca (R= + R""S lDul’dx)S | Dut|2dx
BRr(«%) By B

+ CR»+%, (5.12)

y\:l:':l 6=min(1—'_p‘, 2_;‘)3 C‘F&ﬁ’l:ﬁ”aN’lsAsP’q,‘
Flizes IFllze. |
B, B 12)RAG.6), FHY p < -‘;f— (5. 4)ERSL, Y

0 >-§iw,(s.4>;%@¢a%ﬁma@. |

|

B2 EB we CUQy RY), O, ROWFTH, HE
meas(Q\Q,) = 0, 2Gt, i 8cco HE, *¢l, 0<R<
dist(2,0Q) AR,, &

®(x°, R) = Rz"g |Du|%dx,
-'BR(xo)
HE—FHNER r€(0, 1), FH
O(x° TR) << Cy[1 + X(&° R)T™*17%@(2°, R)
-+ CITZ*nRzﬁ’

n

EEP 5 == min (1 —_P—’ 2—'-:—), Ci, C, ¥ T n, N, 1, A, p,

g e, WFllee. RiHAG €> 1,

BE, BB rid<v <1, HRibr, fF2C =", H
TXBEEN r, —EFE &= al(r) W R, = R(z), HEEWm
RMFED R <R < dist(d, 02)AR, H @(+', R) <&, Hl—
EH

X(#, R) = w ¢ (R + (', R)) < 1%
HfAE
o+, TR) < ¥®(2°, R) + H,RY,
Hdr Hy = C,r*77,
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Bk, WA
¢(2°, 'R < M p(2%, R)

R Ho(z,k—lR)M Z [,,_.2(1—6)]i
i=0

RIB
<o, ®) + H, -, P
T —_— T :

REFE R 0 < R, < Ry(z), HBY R<R,

TR kR, FE &a(r) > 0 f1 R,(z) >0, ﬁﬁﬁﬂ%ﬁiﬁ"l\
R < R,, H ¢(«*, R) <é&l, WLHE
P(s°, 7R) < 282774,
HTHER 0:0 <o <R, BFEEEHL ,{ﬁ f**'R < p<
™R, HRITE

B, o) = p§ \Dultds

B P(z")

< (rwmz-sj | Du|*dz
Bt'kR(,') o ie

2
< co(, Ry < cev < (&4

R O, R) £ «° QERES, HEN €08, B o0, R
&, NZE AR B,(s), GEWMIER x€ B(+), & oz,

R)<el, AMiMER € B,(«"), &

|
!
;

P(x,p) < C (—%)” .

R

S |\ Du |tz < Co" 2428
B (=)

l_

ﬁﬂbcﬁiﬁﬁﬁ: ny Ny 2, A, P5 g5 IIflILf’s ll? g ﬁ] d'lSt(Q 69)
KA Morrey % T Holder E4MEHNER (FAEER 111
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Ligs
u€ CL3(B.(), RY),
4;.
Q= {L*€ Q|HEA R<R,, H o2, R) <sl},
ﬁq:‘ & M R, %Eﬁﬁﬁﬁﬂgﬁﬁ. E'ﬁﬂ §3 EP;éM, a[{E Q, BFHF
£, 0,C0, wue CPE(Q, RY), H '

L Qg = {xé Q| liminf pzm"‘L - |Du|dz = 0},

o)

Ao 'meas(.Q\.Q,) = (),
§6. & B A B

CFES3AS S RIS BIENT BE—BESARE # E A
TG RI(5.1) R T 0,.C0 K ¥ Holder 48, H
meas(Q\Q,) = 0, BERMEH—F AH TR AL 0O\O B
Hausdorff #E¥pihit. S

6.1. Hausdorff R

RX61, L ECR,0<k < +00,0 <5< +00, {Fi}
R b E. RIS

SE{(E) = wkZ_*inf{Z{diamF,-)*' \J Fi2E, diamF; < _a}
i

P (61)
m ‘
G (E) = lciﬂéfi(l?) = sup & 1(E), (6.2)
s o= 1t (2) /1 (2 41), g e nEm g
Hausdorff U,

EE.HTH0<s <&/, H EP(E) =E1(E) &
(6.2)h ftl R B EEN(RILIE T +0),
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gl61, ZHERR H Lebesgue af WA, W S€(E) =
< (E), Hh &£ ,(E) R ER Lebesgue ME, _y
#16.2, HEMR PAHRME Pi=1,---, m) AR, W
efo(E) = m, 'éfl(E) = 0,
#63, BHERR(n= Z)EPE(J_ISRKW%I, n &« (E)=1
KB, T &F.(E) =0,
. Bi6.4, BHERR (n>3) REYALRREHE S, W &F (E)=
S WE S, S€(E) =0, "
- MEX 61 HRE ,
EE61, & SW(E)< +oo, WHER >0, H
‘éfﬁs(E) =0,
HERAIFIEISIATHEX
EN 6.2, FRELE
inf{k € R*| 8 (E) = 0}
A ER Hausdorff 43 ,101F dimgE,
MEBEESLAAT R, RIOTTLIER, &£ R(s23) H,

dim a,,( U p,-) =0, dimg()) =1, dimg(S) =2,

i=1

6.2. H§H %KM Hausdorff #HMAY{ET

%Eﬁﬂ]ﬂﬂﬁl‘l‘%@?ﬁ (3.1)f1(5.1) E’J%ﬁgﬂg’%ﬁf '!5.% )
Hausdorff 4E¥f. RICBEHATEEHE 3.1 (E 5.1) W& &
T, #EA G.1) GEEH G.D)) IFREINF TR o HRH
Holder #4E,H. | _ ‘ A

Q, — {xe 9 | Hminf o~ L  |DuCa) |z = o}, (6.3)
Hifi 0\0,C2, Hif | o |
p {xé .Q|1ir:1_’i;1fp"' ss - | Du(2) |4z > 0}». (6.4)

HER 4.3 HBFE p > 2, & |Dul € Li.(Q). R Holder R
ZX5A .
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] vl <l o

2 r¥p

A %
E, ,= {xE Q[li!:‘r,n_’s;lp ot " L - | Du(2) |2dz > 0}, (6.5)

o

W ECE, ,. TRATHI O\Q iy Hausdorff 4%, {EMHT
i E.., #) Hausdorff ZEFANF]. SGHRIIFETHIGIHE,
S e.2 (BH5H)., ReRR hwERE, Hig rixt—>

(x

r(x) BREXEG LEBEQ,DPHREY, BA—EFE—TR

7! {xi}a xneG (‘= 1, 25"')9 {E

" Bz rGEINB (s r(x)) = @5 i i, (6.6)
U B 37()) DG, ) (6.7)
iEHA. % BERE

B,; =T{B({t_, r(x))l% < r(e) < 1}.

BT GAR, BIRI—THARTEAEZHRAR RX"
TR

En.*}-n{B(Iiy f(xi))l—;‘\‘;f(xi) <1, 1=1,---, ﬂl}, |

KECBA" WEER: By WHREIREDS By Rl— R
Mz, WEEME S <D <L BRI B 1)) =
Loy m) HREGR B(, r(2) B, XTREERA B n—
m A (BFAHE m— m = 0), ERIERHIK, @4@4\%@.5—4

r(x) < L 413k Blerr () BOERIE (B ) li=1, 0,
”2} qjﬂg—ﬁ\ﬁ*ﬁﬁ- ﬁﬁ'f&_}rfﬁ —‘Eﬁﬂ]E’d@ﬁ? Xis ™ " s Xy
LAEBRE 27" <r(x)y <27 BRS B(xi, r(2)) (i=1,-++,
ni) IR B(x, r(#)) R LIIRBIBIRA, B niq — nj
AL EE nip — 5 = 0), ERHEZHER, FE8IMER 277

. &56 .
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r(x) <277 R B(x, r(x)) BHEXRIKR {B(x, r(x))| i=
ly-vy i} P—PEHRER. KBRS0 » BRFER(6.6), HH
HIREED B(x, r(x)) EARMER, F -« B#ER67), B
b, reG, —EFHE xeG,
B(x, r(#))N B (x5 r(2;)) 2= &,
B 2r(x) =2 r(»). Hifg
x— x| < r(2) + r(x) < 3r(x),s
Hik x€ B(x;, 3r(x:)). iEHE,
5|326.3, ORR T FH, veLL.(9), HREI<a<
n, & :

E,= {xé .Qllix:'x-.syp p " L -

W &F(E.) = 0,
WA, RENSMETRKCOIER
€ (E.NK) =0

lo() |dz > o},

RET. &
F = E.NK,

F¢) = {xé F|limsup o™ i Iﬂ(z)ldz>—1~}
p>0t B $

oL

(s=1,2,--+).
NEAAE

FYCF%®c-..,

F = CJ F@,

=1

Wi, REERAMMERBEEHE KRB s, - (F) =0 W,
HOR—ANHRAE, WRE KCQCQCo, & F° HEXA
SHERE r€ FO MMEER 500 <8 <dist(K, 8Q)A1) #FETE
r(x):0<r(x) <6, {#

r‘“(x)j lv(z)|dz >1
r{x)h) 25

B{x,

(6.8)

+ 257 »



EEESES, B G=FY, W r AR (E8)MEREK r(=), B
LAETE {0} G, fE B(a, r(2:)) N B xisr(2)) = & (i = 1),
H % = {Bi} = {B(#1,3r(xi))} WILIEZE F¥, T UBicQ.
BAEFRA IR A

Z w0,27%(diamB;)" = w,27" Z (6rj)*, (6.9)
i i : )

Hih r = r(m). BRRAEE 35 EGEDHR 5=
(G=1, 22"‘)9 5

<2 | 0@ az,

®f 1 R#0L.%
Q<2 > L_ lv(z)1dz, (6.10)

BT Bi EAER.&F _

> S lo(z) idz = g o(2) |dz, (6.11)

i /B L’_Jn,-
BEIEH T O<6ri <5, FH

meas(u B,-)-»O, ¥4 5 — 0 Ff. (6.12)
BExk, ’

meas(LjJ B,') = meas(L}J B (xj, r,'))
< C(n,&)b" " 2s So|v(z)|dz—> 0, 246—0Ht,

B3(6.12)R1 Lebesgue BU5YMyMunt dEgette » &1

[ re@ldz—0, % oo, (6.13)
U 5
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EHH6.10),(6.11),(6.13),5
21ri—>0, % 50/, (6.14)

TREEX 6.1 F(6.9)LL Kk (6.14)4
‘ €€ (FW) =0,
EEBIE. /

MAER AT LIRIEHR o

EHEG64, RORER hERAE, #ERMEHACGL (K
GINNER, HikeE 3.1 (e 5. DNF&8RIL. MEET
£ 0,C0, fff wue Ch(Qy, RY), 6 >0, BRSNS p>2, &
! éfa_p(g\-go) = 0,
 iEBA. EEAI AFEE L > 2, # [Duje LE(Q), &
p=>n, NIHHEKAERHA ve CRI(Q, RY), 6 >0, Hm =20,
Hl<p<n, WESIE 63BN v = |Dul?, a=rn—p, BH
‘g?n-p(E-—f) = 0, Hrh E, , HE X IL(6.5),1M -Q\-QOCEs—pa
il EF ._,(Q\Qy) = 0, :

0259 -



Ktk 1  Sobolev Z¥|g]

Sobolev ZHIMFRARZER RS T EEICNEMA
HEXMRE, RITRFIHABHERN—EER, B Poin-
caré REXIP, HAJIIREMIED, BB T [AD], [MJ] EF
2 SX B ERA, |

§1. S5SHAT Sobolev Z2[H] Wkeo(Q)

FEA4H Sobolev BRI ZEIENE—THSHOEE., IR
1T AIES:

1° ZEEBIRIES, BRI = (o155 0,) HEZE(nB)
IR EF a(f =1, n) GIERBEB.HAE lal = oy + ---
ta, al=olcra,l, o<g HNBEBR o< (=1, -+,

PN 81

n), (a) a!(ﬁ—a)l(ag'g). !
2° E%@ﬁlﬂ%. i&QJEIl:R' qj H(Jﬂ:%a X == (xl’ crey, xn)
BOPRIE, v:0—>R, &R{IH D u(x) = D1iD;32- - -Diru(x) =
e ) B () B (R SR
). |
BN 11, Fue L, (Q),c REBEWR,EHFE ve Li,.(2),
&

. L uD*pdx = (—1)%* quodx
H—4) o€ Cr(Q) BIKIL, MFK v 25« ol FTIE, PHICE

v == D%

BT DIHER, S5 S8 Dow BRI /R0 — S i,
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MR- TRBAFE—NE SEHEE, NEEXAS R of
M. mMECHENED AR L R)NESRBAEE, MHX
AR RFA., BRIOA whQ) F/Rd & (R HEREA R
Y% itk Z3iE,

B L2 ik HIEMERE, e AXEE,p=1, QHR TH
FE, BRITFRES

{ue WHQ)|Due L?(Q), Via| <k}

EA DR

[lzal = {S Z lD"qu’dx}% (1.1)

whoeca) —i
BB R IR M 257 25 Sobolev Z3jE] wh#(Q),

T LERE, wte(Q) 7 (1.1) i SERER T &—1 Banach %=
el

up = 20, HE w(Q) ®igE HY Q).

E)Ll3 wir(Q) & Cr(Q) & whe(2) hiH €.

B, whe(R") = wit (R, wo(Q)=WwprH(Q)=
Lr(Q), BE—EERT, wi*(Q) B wh(2) WET=H.

FERIRAE Whr(Q) FR- A BiLER, |

1.2, T3 c*@Nwhr(Q) £ wh(Q) TR &,
1< p <o,

(B2, — i, TuE| ci@) RE whr(Q) hRE.

TN 1.4, KXo BHEBEY K, MR TEN x€ 00,
BEE—AFEU. - EBHE y., @B reU,, HE=zelN
U,, W z +y,e0 (FFo<<1),

BASBEHFRNXBo—EA »— 1 AR, MEIAREH
Bt fir T Hidh F FO4E T ED 2 RO B L

&E13 WROAEFX/BEKER, BATENA CH(Q) #
whe(Q) HRE, 1<sp<©,

FIREREERE, RINAESHE S BRSSP La B i
TR SR, FlaRilE
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SE14, & wewh(Q), deCHQ), M duwe Whe(Q),
H ~ -

D*( ) = ( ) D#uD*"g, Vlal <k.
Bga ﬁ

w15 EfER ti&ﬁ#ﬁ%&i@%ﬁ‘]*ﬁﬁ‘%ﬁ, fe
L*(RY), 2,M%E ue w'(Q), RIIRA foue wH(Q), TH,
HRLERf NARARNESN
f'(u)Du, & u¢ L,
0, #H we L,

TEHRMNABHEAEEMERAZE. SHENE FIE

D(fou) = {

X 15, MRELEAREC, FE—KSrc 2E—THESA
TOoRHELFT CHHEMRE C. IR, ﬁﬁ]st%gﬁﬂ—ﬁﬁ
mEH.

®E 16 (RAEHR), Bl<p< o,

1° HOWRE—BNERGF NS <si

wh(Q)CL(Q), p<g<p*=— ) =—.’fw<nh‘, (1.2)

n—

wr(@)cCLi(Q), p<q < -+oo, ¥IP~—”B’T, (1.3)
MEXER we W (2), &
lelliear < C(ny 2, D) llullwrrars 2 < g< p* P <n, (1.4)
lsell ooy < C(ny 9, @) lullrrays < qg< -+, p=n, (1.5)
2° FE 00 FHELEP, MK r>nkt,H
n

W) (D), 0<a<<l— Z, A

TEHMER ue Wh(Q), & ‘
lillgore gy < (2@ lillwioncan, (.7

1) ®inik, 9 RE BRI Lipschitz #FLWHE [AD; F3H 5.4],
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ZE 11, BOBKA2D)—QT7)FEIEE
‘ _ np o
Le(Q), P\<~.€]\<-P* n pa p<mn,

whr(Q)ce—sLi1(Q2), p é\q_:< “+c0, p = n,
n
(@) I<a<l— +, > n,

#ﬂ( P* %J | 4 E@ Sobolev #5@%&9%(1-4%(15):(1-7)* E{Jﬁﬁ
C AHmATER. | '
LT (BERATE). R1<p< o, -
1° MR OWMRE—HNERME, WL r<sHTHARARRE
#Y; '
wWh(Q)e—sL1(Q), p<qg<p* p<mn,
Wi (@)ce—>L¥(Q), p< g < -+o0, p=n,
2° IR 00 FYIHE, WY £ > s FAIRA R KA

W (s (D), 0 <a< 1— —:,‘-,

1.2, w7 @ wi(Q), AEGEME L6 faE 17
FrR AR RFERASER, MELR 4y 1.6 Foardi 1.7 89
ZWHERXIR QMR RA TR AT Q.

BE>BAINB—1KT Sobolev 23 Al BB AU &,
EERMNTLBSHARBAEARBIRBAOF T,

e, & o A LB AR, s=1,---, n. RIIA

Ay u(z) = % [u(x + he,) — u(%)]

RRwiE «, H LAY ZER
SE18, 1° if wew? (@), t<p<o, Qcco, M
FEFRH C = C(Q,2), EEXMTEEDNG b, F Asuc
L:(Q), mAH
| A, ullrcon < CHD.ullLrcay.

1) B LRERL),
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2°ix% uc LP(Q)’ 1 <p < oo, #ﬁﬁgﬁ%—tﬁﬁ K, fi?%ﬂ
R Q'cco, YisEH/NN,H
Al ey < K,
HP K5k LR we whr(Q), BHEMEI

1 D,ull o0 <= K,
§ 2. F Yk Sobolev ZI[E] H(R*)

ES 21, s> 0RLPLES

{we L(R™ (1 + |E|DT4(E) € L(R")}
R AR -
mu—fﬂm@u+m%a
R'l
B E|AY Hilbert Z3)a]Kk 4Lk Sobolev Z3[A] H*(R*).
S8 21GEEH), % A EEIGNEHERERT

k-1 1
7 HA@RY — [ #77 @,
i=0

wb—>vu = (Youy Yithy*- ", Yk—l“)’

iR _
(1) 4 we C®) K
Y““(“l.rfo, _6_14_ "_.,_a_k:l?“_ ),
Ox, |z,=0 Oxt 1 ls=0
k-1
(11) ’20 "Yi“":k—%—j(Rn—-l) é C"“"if"m’;)’

Vu € HX(R?Y),
®HE 2200 BEHE), FEXKEARET
7"1: ﬁ Hk—%"f (R-“l) — HR(R:)

ER
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vyl = l.

Hoeh 1 RAe i B

§ 3. Poincaré RERK,

EE3L, ROoRER hHAERRXE.
1° % ue¢ W(l)"(-g)s l<sp < +00, l}-ll.l

Llulfdxéc:(n, Py Q)Snwulf’d:, (18)

2° ZOREBEREBX, 00 ¥R B Lipschitz %Kk, ¢
whe(@), 1<p<—+oo, Wi

g l4 — uo|?dzx < C(n, p, a)g |Dultds,  (19)
Q e
| _
ﬁm Uy = }Dudx _ m Saudx,
1EBA, X
1° %% B ue C(Q) WEE. RIHR 9ccCQ, Q0= {x¢€
R x| <a,i=1,-+-,n}, &
- _ u(x), x€ Q,
7 {o, x¢ O\@,
X‘j' Vxe Qa ;ﬁ

]E(x)l' - lj': Dl;"(" Xzs'**y x-)dt !

<@y || 1Disltan < oy | |Daleas,
HimE
Sglu(x)lfdx = L)Iﬁ(m) |2dx << (24)27! Sgdxg‘_.ll)ﬁl?dx.
< (ZG)PSQ |Dal?tdx = (2a)* SDIDuI'dx.

é C(n, P -Q) = (2a)?, EU%GI).
MT we Wet(Q) wutER, REFIH Ci(@) £ wir(Q) m
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AR g e, RIVT8 20 L.8), :
2° G R, RIULE P > | WEFIEH(.9),EF p>
1B, #HSF (M1,
HT7E « EIn—ANEREE (LIRS, SRR we =0,
RERZEOQDRE, ML EREER &k, TEE e W?"(Q),

R &9 umdx =0, &

Solu4|’dx> k%ngud’dx,
4

uy
w

(k =1, 2)"')’

* “”k”t.f’(m

W wye Wh(Q) & T3 R.
(1) ggwkdx == 0,
(i1) llwgllLecoy = 1,

F 4
(111) j IDW*I dx < .

i (i), Gid) A |willwrrne BFR BFIH w(Q) hEREDN
FIEURMBERAEE, AFEETH {wy} T wewh?2(Q), &
wy—>w  (FE L*(Q) $5EK&D, (1.10)
Dwy; —~ Dw (Z& Lr(Q, R ST\, (1.11)
g Gil) F(LIDA Dw(x) =0 (a.e. x€ Q), Hifu
w(x) = FTH, a.e. x€ 0,

it () FCL10)R § wdx = 0, KT

w(x) =0, a.e.x€Q, (1.12)
{H e (ii) F(1.10)A!

lewllLocoy = 1,
5(1.12)FE, FEe.
#ig 3.1, 3% B & R L R2GHEIZHIIR,
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1° & ue Wi?(Byg), 1< p < +00, ﬁlll
[, 1w1dx < cn pIRY|, 1Dulras,
By Br
2° B ue WH(Bp), l<<p<-+o0, I
g lu — ugl?dx < C(n, p)R’g |Du|2dx,
By Be

Hr ug==§ ua’x=——1—j udz,
Bg | Br| JBg

W8, MR=1HWAATHIINBIESDR. HR=1
i B AR A He v 4L 5 R= 1 BT,
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fifs% 2 Sard 8

Sard EE. % 0GR WHE, Q>R B—RELK
i, i E = {x € Q|detDf(x) =0}, M [f(E)| =0,

iR, MF 0, REEANIALIK 0ce, | 0:=0,

(B = | KENQ.), RIS FAER T —EH 0, |(E n

Q) =0, |
WOMBKN L, BOME N H5y, FHRIANHERIEN K,
HE®BY 6=1+/nl/N,

BT D) 10 LBkt Rt M = sup| DI(®)| < 0,

HBEXTFEE 6> 0, RENEDFXITHEE 7, €K, %=1
[1(#) — f(x0) — Df(x)(x — )| <elx—xl <de, (2.1)
R x € E, &¥EF# Di(x)s BRAMN, Bt Di(x)K 448
ST—ANBEABTE Ms B n — 1 BTG, RAERQDE
B4 f(K) — (=) + xDf(x) WASH & Di(x)K HIEHE
A es, Hitk 1(K) — (%) + xDf(x) BEET X H R
H, HEAEE 266, HEABRAEN 2M6 + 265 fyn — |
%17, R B SR AT

1K) < (Mo + 20) () <48, (2.2)
HhARK#T » 51, LEHBEERANTEEEERF L END
EHKK&HE LB, TR

meas{f(ENQ)} < N* (K)| < 4s,
e BUERH, WE (ENQI =10,
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fifs% 3 John-Nirenberg 2 ¥ i BH

John-Nirenberg FEEAREF +E S1 7, XHLAHRXA
TE PR RYIERR.

AGIEER 0 = 0 BIEN, XA THREITERNAEIEF
REY, ik |“|*.o., =1,

MHF e>12= go |4 —up |de, B Calderén-Zygmund

SROEZEIIE 2.1) TR (u(x) —up,|, WEEEREIEH
wEF {Q°Y, il

a<§ lu — ag |dx < 2%, (3.1)
le)

lu(x) —ug,| < &, a.e. x € O\ U o, (3.2)
Bt el 18

SegPl <L w—ular<liol, G
i a Jjo o ‘

0

lqun _“Qol é‘g ® Iu——ugoldx~<,2"a, (3.4)
oL

XN THREILTEQP, BT l#leo =1, RIIME a>12=>
| — u,0 |dxy B YR M FH Calderén~-Zygmund 4> iR T R ¥ |w—

951)
nols WEEERBBHIFEI 0P} (FE—1 0 Fif
L EIIAE— DS

Siepl <L S| w—ulas, G

7 'Q"
fu(x) — ugggl <, a.e. ¥ € Qﬁ"’\U Qay» (3.6)
! i '
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ERF |#leo, =1 5(3.3),HS5)AAE
Slorl< Serl < Lo, (37
RIVHIER i

() —up, | < 2+ 2%, a.e. x EQO\U o, (3.8)
i

S xéQo\g 0, B4 (3.2) #HE (38), AER
x € U 0o\ U Qa» = BETH— 0w, 3.6 5., BITH
(@) — | < (e — sy + ugay — 4o, | < 2+ 2%,
(G8OBIE. HFREE FEHOSE, X TEBSERL>1, FE
EREEILTHH {04} 8
3101 < Lo,

|u(x) —up, | < k o+ 2%, a. e xEQo\U o,
TR ’
meas {x € Qo) |#(x) — ug | > 2%ka}
<STIOPI <410 (k=1,2,--2),
TEMRBEHTNT £ =0 R, BAESTEE:€(0,400),
BEEER k>0 §5 |
2ok <1 < 2%a(k + 1).
X

meas{x € Qo| |u(x) — uo,| > 1}
< meas{x € Qu] | #(#) — ug,| > 2°ak}

< -Ligd <ac)g,l,
aL
Hobi A = lna, B,
o
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Bfts% 4 Stampacchia N3 ZBRRYIERH

AMtFEd, RITEEDL 0Cx, r) FRE R Bl v 38K
2r HSRT TR ER, SRABSERHER G L 52¢
2, NS HHITH Q) Qo+ .

Stampacchia IEEE. & Q& R* N, N TIH r=
1, TR L*(Q)) — L*(Q,) MERZERET,XE L°(Q)—
BMO(Q,) B RLWHE T, '

| Tullsco,y < B,linllroys Ve € LP(Q0), (4.1)
| Tul x.0, < Bull#llL=cop> Y% €L"(Q0)» (4.2)
Mt FIER g €(p> ©), TR LU(Q) — LUQ,) MNERERKE
T, H
N Tull 2o,y < Cllullag,ys Yu € LY(Q4) s (4.3)
ﬁ':PCRﬁEﬁ:.F”’ Ps 9 Bp’ B.. ‘

IERRERE, &K 1513 Hardy-Litlewood B KEH 5
EIGRIES R (Sharp BREL).

¥ fe L(Q,), ¥

MdG) =swf 1 Olay, xe0n (40

#rA0e 1 rY Hardy-Littlewood .IME AR, BN TERIEX

Mi) = sup | 17 1dy, #€0s, 4.5)
r€Q JONQ,

Hh QBT Qo R, B2 Qo b B Hardy-Li-
ttlewood HKKE., FRERIE
Mof(x) < Mf(x) < 2°Mf(x), x € Q. (4.6)
B R ERBAEL TS R: '
(1) Mf#E Qo BRI SUREL;
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(2) MERILE, D
IM(f+ g)| < Mf+ Mg;
(3) mE fel>(Q0), W] MfeL™(Qy) A
IMFll=o) < [ fliz=co,.
THEHRITE S BB KRR — R EZRYER:
Hardy-Littlewood & X EMR., HEFMEBF(, DR, B
”M’”l—bwolé‘ C(m)fllrops YF€L'(Q. (4.73

S -l 1o WX BB S 1,

ﬁEBﬂo i& IE{xEQo:Mof(x) - 5}9 EE M, %EX’ ’JZ‘#H:
Q(x, f(x)) 45

[y |dy > s,
Q(2.r(x)\Dy

B
10Ce, (N Q. < L g 1FODO1dy.  (48)

5
QCx,r(22)N0;

M+ S 6 WERSIE, LEETNFAAILGT & 0@, r(x))
(i=1,2,-) FER:
(1) QCxi, r(xdNQOxis r(x)) = &> HixjH,

(2) {x¢ Qo: Mof(x) > st O Q(xi» 3r(2: )N Q.
Bk ESEH
meas{x € Qy: M,f(x) > s} < Z | Q(x:5 3r(2:))N O]

im1

< 3* Z |0 (x; 5 f(-"'i))“Qo'.

im]

Rz F(4.8), WA

meas{x € Qy: Mof (%) > s} < cal > S 1 (y) |dy

$ jaq J9prie;NNY,
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<2 iflxo,.
XA Mo 25 (L DA, RERGO)IHEMBREF, DAY,
X2 T Y. _
B, FT 1<p <o, MRETMER (2, 2) BN,
X$& Hardy-Littlewood - K5EH, Marcinkiewicz N & &
B5ySt RGN EEER.
IAES| AP HRIBRAEE & feL(Q), BE

#(x) = f‘:g one | f '—jOF\OoldYa x €00 (4.9)
AT Qo L f BISEH IRIER A RRE, Horp QHIHPLAE Qo N,

fone, = ](onoof (y)dy.

BATEA S F B AHRIERKEEE 0T 0S8 RE:

(1) f€BMO(Q,) H¥E XY f* € L"(Q0),

(2) HF1<p<oo, ME FeL?(Qo), N

I ¥lL2con < C(ns P Ifllrcog. (4.10)

iFBR: B®EEH M < 2Mf, B Hardy-Littlewood kX5
BAHIE, MEE (2, p) B9, HiE T )*RZER (0, p) BT,

(3) fe€L'(Qo), M f*eLl(Qu.

THREFLRER KRN EEERERE —, BRBT Fef-
ferman F7 Stein AY,

FEH (Fefferman-Stein), ¥ f€ L'(Qy), HT l<p < 00,
MR f* e L?(Q,), W feL*(Q), H

Iflleecop < € (ny 2)CUIF# oo,y + 1] o.,IQoI—‘l’), (4.11)

Fr
fle.=1 1A,
AE, FERE T
o> 1fls (4.12)
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RiF Calderon-Zygmund (=% § 2) T, "LIBE—3]
EREXRNIHAER {07} ER:

a<§ lde < 2% G=1,2,-+), (4.13)
03 -

1

()} < e, a e xEQo\U Q3. (4.19)

WMERMN THEHER(4.12)8 o &, X Fhoy R 2T, RATA
DIERE, Y a>aoit, (0} £ {0F) S5 EPRTIIS
&, &L

w@ = 31051, % o> i,
M po) f o BRI, (4. 14) 5 B

i(e)Lmeas{x € Oyl |f] = o} < u(a). (4.15)
RAITHER wle) BT R
o> 1= o, (4.16)
5y
pla) < meas {x; () > %} + —;21- H ( Z:H)’ (4.17)
Ho A REBER,

BRI FER 07 2 00, WMATERET O 80T 14K 03,5
R e

@) Bz ey > 2], W

S os émeas{xEQo:f”(x)>%}ﬂ§°, (4.18)
05 <,

(@) Gocs{r €0u:f* () > L], Wtr: € Bo 818 F()<
£ # pee
%, i Y
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)(Go f(=) — fp,ldx < =, (4.19)

CN

{HiR$E(4.13)

ol e
1flg, <2 (_ZT;‘—)Q

|f|9o; > oy

R

P
j () = fo,ldz > (Ul — 115105 | > 21051,

Hh Q, B H k{05 PEBEET O Ebﬁﬁ’“ﬂsijiﬁi ok
K, WA

> lgil<Z 3| i) —folés

059, 030, %
2 2

<Z{ 11t — fol < 2180, (4.20)
@ g A

EHEEE—ANRERMAT (4.19),
LA EERAE, H(4.18) 5(4.200 RS2

3 1071 <meas {z: () > 2{nGu + 2184l
o<,

Dk Oy R{QV H M IE— ik, #HELEARSRPHTAE X
FERUAL J7 fROK A, ST RNR 21 (4.17),
AAEMTHER s> 2*"'flo,» i&

L= | ot a(adde,
BT ua) < [0ul, ERRHBABNE. RFAEIG17),

g,

I,=p ,( e? ' u(a)da + pr e ' u(a)da
¢ * g0,

<p r’ meas {f#(x) > —3} o da

-—
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< A47)|f¥|8s0, + :"; o 20t 0Pp 2wt 0| | 1B

BU A= 4+ 2000,
1< 2401 ¥ llircoy + 24| Q] 1115,
B (4,15, 01
P | A(e)orde < 24702 lE0co, + 2700 Qul 115

& s—> o0, AE411), EEIFE,
Stampacchia PJiEERHIER. EXHET
T#u = (Tu)*,
B * RO SEE
1T*#]l2c0y < C(n5p) i Twll ooy < C(msp) B, llullieco,y.
H M INEX
IT¥ull =gy = | Tullx,0, < Boll#llz=c0,.
M Marcinkiewicz PIGEER, N T 258 (g, q) Bp, H g ¢
(p, ), H

IT®ulluscop < CBs Bot lullcscops Y € LUO,
¢ RikBTF », > q. HAEH Fefferman-Stein FHE
ITullusop < C(IT*ullution + 100l %1 THl o)
< Clullusoy + 10017 ? | Tullecop)

11
< C(llwllzaco, + 1Qol” 7 BylluilLroy) < CllaliLacops

ﬁq] CHFAT ny 05 4 B,, B..
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B 5 R Holder A& HiEW]

XAERA S Helder RHR, RIBELHBHENSIE,

3185.1 (F%518). HEERR WAAR, Ee—KAER
BRI (B} BrEH, WHXRRGHaEHLRER T 3
Bi, ] Bi,s -t (ﬁﬁﬁﬁiﬁﬁﬁ)ﬁ%

|E] < 5% D]1Biyl» (5.1)
]
Ko |E| &R ERRIE.
- jEE, #% B; € {Bi} ER
diamB; = —i—spp diamBj,
RGBT EE B, o, Biy, RIERHLM By, » &
(& BiH., 5 Bijs-cs Bi; %Kﬁ&sﬂ
. diamB;,, = —;— sup{diamB;| B;iN\ Bj, = @,
s=1,2,++, k}. (5.2

R AR FEAE X BRI TR » Y% TR B 4545
mE > | B | = oo, BIMEBEH. AKX D 1B, <
& &

0, i3 Bl 5 By Fib, BEBN KA. RIVEED
Ec ) B} (5.3)
F {
BT (B} B EM—ANEE X AR TERR B, BEET
U Bh. B By} 20 LEEER DA WE B R
i k

CETH (B}, BT 2(B,l <o, WA ndiamB, =0, B
7 k18
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diamBj,, <—;— diamBj, (5.4

i ERAEBEBGORIWE/N k. & G.4) A B K5
Bi,,- -+ Bj, Z—HA3, FUK SRAITERNEMG.2)FE,H &
Eg%/j\‘lﬂi’

diamB,";%*diamBi ‘ (s=1,2,-+, ).
B LA KB B, B
, 1 4 -
Bic |J Bf,
EBRIERI T(5.3). M {Bi,)} %IRRT G PHEE. #(5.3)

Bl < ng,-*,l < 5" DBils
L4

3|3 B |
% A B X TF(0,00) FHEREEZREL, X TF p € (0,0),
o0
et 0,(13h) = — S s dh(s), (5.5)
MR ERFGHFRNL.

BIM52 i g€ (0, 0), ae(l, o), ke 5 HE BEX
F 10, 00) EROIERIEMER LR

(1) Limh(e) = imH(e) =0,

(2) 0,(+:8) < aliTh(e) + "H(O]T,
EIUR*H‘ pe [Qa I 9')3 ﬁ‘ﬂ]ﬁ: |

g —

e—q
@, Ces B) < di te: B
¢f( 05 < o7 —(a— Dp [qd?,_( o: B)

+ a(p — @)0,(0; HD]. - (5.6)
iEey, FIAEAEARZ#R, A% o=1, HHEid
1(r) =o,(1; h), J(r) = @1, H),
e 378 «



EBREFEE e, +oo) HE
h(2)=0, 1 €[j, +0o0),
XFpe(0, o) i PRy, RMNE

1(p) = —Sit”dk(:) - gl :_{—m(j’; s*dh(s) )
Bz FA3 1 AR5 (2) | e
j: 77, (1 Rt < a H: P h(e)de + K!’_’H(t)dt]

— 1)+ (0= 0 G Bde, 6D

< — —p—h(l) + ;1(:7) ——;H(}) + —;Q,Q; H). (5.8)

BEROABSARATHHRSESEE ImHO = 0. B (D)
g .

h(1) = —‘1,—.-,‘1(9') — H(), - (5.9)
B (5.9)FRA(5.8), S e
K #TER (5 s < —% 1) + - r(r_) + iif.@f(_l; H).
¥ EXARAGDE

<1221+ S =10 . .

+ q(*e‘;wa @p(l s H)

w57 8(5.6), |
L7622 B — R 0 » S L
h(e), 2€(1, 1)9
hi(e) = {o, 1€ 1, +00),
RAIVA

— (Tsramsy = = [[san) + 4, 1 <i G510)
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BT ACO) RAEM A, BN FER ¢ >
h() — % (0) < — | wanco),
& o+, mEE(1)ET
| | Ph() < — r 17dh(z),

RA(GI0)ERE]
O, (25 i) < @,(25 ) < alt7h(e) + H(],
Brr L 82 Bl T HOIEBR — ¥, 7] 15

— S' t?dh(e) < —-S’ 1?dhi(t)
1 1

b

9 LR+ 22 —D o w),
éaq—(a_l);’¢q( ) aq-——(a—-l)p P( )

4 j— oo BREBIFENSR.

THERIIEA O RDWAT TRIRBE . & f € Li(R*),
M{ &R f 7£ R* 19 Hardy-Littlewood B RKEE(SEHI R 4),
HTERLGE O, 9>1, RIA

| }[o (MD7dx > (][Qf)ﬁ. (5.11)
B b, W TFEEreQ
{(Of (Ddy < Mis),

WnIF e kI, BRT «7£0 TERRSPFHEMNE(GS.1D), X—
HLR{EHER A2

K@ Holder RER(E+_HEE 4.1) iER, HIEAN
&, RIMEEEIRHHREBHRLT® 0, ARYE QU
FAAHL, K% 2, TEQ PEUTHE.

0= {reRellnl <2, im1,2,-00 ),

Co= {xER’IIx,-! <';~’ i=1,2,---, ”},

Cy= {reQu27t < dist{x, 80} < 27471}, k=1, (5.12)
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RS
O = CoU(U Cg).

ko1
3T Cys BATFTHBEY 27 HERRE D, BIAEARAEEN
MHE {Pyi} @B U Pi.i=Cy. |

BATE LBk
- px) = {dist(x, 00,1, x €0\, (5.13)
BARYFIER 7€ C1UCU Cruns FLEHH o 78 |
o Pril < p(x) < ol Pyl (5.14)
AR -

_ = 7’0”3”1.‘7(0.')‘9- (5.15)
Kb vo =1 2,083 :

gp (gp)idx < a"iPmI"][ gldx
Rsf

Paui
< o?lglltae,ys.
BIIRAB 7, >0, WA

29> ][ (ep)dz,

Pyai

XE AT Calderén-Zygmund 4y @B(E=%85|# 2.1) T&E—1
Pii» BEIEMAEEAI K {04}, BRAEWTHR
Qi,icpk.i’ V[, ks ia

M < ]l ; (gp)? < 209, Vk,ij, ! (5.16)
O%.i

gp<<l, a. e x€ P(,;‘\U Qs (5.17)
ST

m(5.17)E R
gp<1, a. ¢ Ql\U Qll.’o

Kofol
X—HLESE
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A:Ggp)e{re Qilgp > A} | Qhis
kil

754 |
) S‘ . (g(P)id”x = 2 in f' AS» ' (g‘p)qu v

kit 0.

<2m 3710wil. . (518)

kosel

BRARSERRAT(5.16). MERFAMEHEG. 18) iy A ¥ i’T:.l:
Eﬁ x € Qhi» H(5.16)

27 <]( (gq))"dx<a"|Pul']( I g'dy

045 Or.i
< 0% Pyi| M(gD(x), (5.19)
Heh M(e") BMREIT 0 FROBKERLE o
MG = sup § gudw. (5.20)
2€¢0C0,)0
BT 0 <1 (REBERSR), HEELHEK 0,C0, FHE
V'8 Mg (=) < }00 #Ddy, x€0,, (5.2

AMAG.19), RA1E

14/ <+ 0 M) () < % g7(y)dy,
a'"P& |1

EEF 2 fHEECS.15), m_l:itf%@]
o?| Pyil? .
oy o
< aq|pki}_¢ ,

7/ 6
XBERMNAGRO>0(E =0, WRZDFK—FI, TEX
3Rk ) T2

a'__ %z—kq.
7"«/6]

10, <

04 a@ﬂmq
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R, e P

_1_
_ (1"’\/—6—) = )
MR O, &5 O CIERY Eéﬁﬁ(—“iﬁﬁ’jjﬁﬁi,&%ﬁtﬁ(iﬂ%
x€0%4iN0y)

00 CiaUCrU Crana
B(5.21) 5 pE e ), R1H

M@ < L] e |
< ;—/—’1_;(](00 gdx) \/ - ]( fdx + /8 M((z’)(v)

7 5 33 |
MUED ) < = L¢g) [ (fs,502)" + fi, 1105]s
RAG5.19), RATH | ;
| 1< olpyl ¢ [f, aas (f, masf]s
Hrb CRMT 6, B, 5, 90 FEBEI(5.13) -
; 1< C an gpdz + (][o.' (f(p)’d-'-')ﬂ. (5:23)
R ffP FITHREI R*\0..

| F = [M(ftp)’]' S
- HdhMBZER WY Hardy—tht_lewood L EE(SII) ‘

E (SO., (f(pi’dx)% < &bo Fdx, (5.23)
(5.22)5(.29) T/ | T
o <cC Hb gpdx + )[0., Fdx]_ |

o

+ Fdx 4 281|0 ],
s¢ Ubnmgqpﬂn g(pdx thﬂi!">ﬁl} * 4 lQ.I,
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TBis fE pC = %-, RSy

» Hﬁol <¢ Uoumstn gp + Sbombm Fdx], (5.24)
XTI QL ST re iy, M EEMNE O3, FraXEE

R (O R Qb BT, S E (@S,

kofsl
AL FF Oous Ooa» - - -H
D104l <5 D310,..1. (5.25)
kil m

St F&-—0om» (5.24) I IL,XEEH(5.18), (5.24)5(5.25), &
1171483

()t < cat|

go,mgwu QNtgw B0 £ 0.MF>B1) °

sk, B
S(?mwxqm\{_“ (gp)* < Clq—lg
FIAAN, 36 1 = B2, A

2 [ 04
(g(p) o 0.\ {gop> s} &P ON{F>n)

2 Nige>Ar}

L?.n(n»n F] » (5.26)

BIE(5.15), REXHTF 4 2:,e%lfgl!;,qfo,> MR, BT

gpdx, H(t) = j Fdx,

O HF>21)

h(t) - gf) N gp>1}
RUTE=25 % 1.1, RIIA

(gp)tdx = — S:os""dh(s) = @,.(t; ), (5.27)

”
SO|”{N>H

Heb 0,5 B) EXLTF(G.5). XHEG.26)AER

Dpa(1; B) < Cor7'[A(e) + H(D)], t =1,
RIS 5.2, W e= L1, pely, g+ ), RMNA

Dp_1(te: 4) < C‘g_'[@q_l(‘ﬁ h) + ¢p—1(to; H)l. (5.28)
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B E((5.27), RATT R
§Q Cgp)?dz < 1210,) + @, (03 4

< 8104 + C87 T spllaco,y + N FllEorm].
FIM Young RERX 5 1. FRIEN MEF

le@liscon < Clllglkop + 1M g1 g 1,
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