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i IS SRR

1.1 M Dirichlet JREE VG

RSB TR — TR , SR A T 0 7 2, T80 77 AR X A )
FER AR, B2 19 #4270, T3 Dirichlet A1 :
X ulx,y) € CH(Q) N C(Q) HE
Au =0 inQ

(1.1.1)
u=¢ ondfl

He o € c(0Q) M3RYIH—NEKRE, XA R8-S T iR
(fir) REJREREIARK .

B/ MIAEIFE 325 J11E RIS e, 7E8 R B R R AR — VAT E
fif s, DLAEIFERRZS AL RS R EE M IR A B ALRE /)

Yok BALRE

1(0) = L[1 v ol2ds - [ o= siZshE + SbI24E20)

Hep 7 A% /MR, BB FERENALE o 15 J(w) =
:giﬁg:l(v).ﬁq“ M, = {v € C'(Q)|vl,q = o} . XB—EESNIE, S
SEFRA, Y u € CHQ) N CH(Q) B, ELW AR Euler 772
-Au=f inQ2 :
u=¢ ond(d
SB/MIRRIRIE R R &, fEEEF R Riemann 12 i — 435 2 8
Dirichlet JRFE: % uy € A = {u € CY(Q)| Uesitty © Lz(.(:,’),z.ti‘.m = of ff

S 1 —



I{u) le v ul|%dzdy = I( u + ul)dxdy (1.1.2)
a a

BB/ ME L T wo 72(1.1.1) BIfE .

BEXERu € 4,1(u) = O,ﬁkiilfl(u) F77E , Riemann I\ SE , W FFFE u €

A fER
I(u) = i&f](u) = mAinI(u)

A, AMTAKX I B — - Jor] B33 1870 ik EER
Weierstrass X Riemann IS H TABRHERHE, A ™ T 1(w) A LB
inf J(u), {ERVUH minl(u) , BIARERTE () XBNER/ME, FHF2ET—4
B,

A= 1{p(x)|le€ c([0,1]),¢ BRAEHE—AKBIW S ESE, B
@(0) = 1,9(1) = 0}

o) = [+ (22)7] s
Sk

minf(g) = 1 (1.1.3)
HELE, (@) = 1,53EE 6 > 0,8

8%(62—47), 0< x < 62

?3(‘)‘:[
0, 62<xs1

@ € A, H I(g;) <1+ 8. #minl(p) <1+ 38,81 <minl(p) <1+3.

AR o € AHE(1.1.3) RL AT, MRHER 2 € [0,1],52 = 0,80
@ = const. XHf @ € A.
JEoK, Hadamard X3 T — AR 51, 5691 (D B(L 1.1) R T €(@)
N QY Mfl, X AMRL R — S A LKA A
I(u) = minI(v)

@1, 1000 P LA, ¢(0) = 3 5500 < 0 < 2n, B0, NS

_— —



Dirichlet [RJf#H(1.1.1) HHE—#

4 4
wlp0) = 2o S0

n=1

8 I(uo) =+ ® $g;_t
llmf | Vuol = llm J’[ auo)2

p=r p
rl_x’rlrl znon,) n4p2" “ldp = 'l_‘f:} 11:2:) 2 +®
Hadamard M\ 75— MU ETXS Dirichlet JRFRR H T BEWL, BRA R BT A Dirichlet
FIRE(1.1.1) BMEERRT LAE L (1.1.2) 3R15 .

At , Dirichlet JRFEZ 7 T — M E B . {22, Riemann 12 i B9S2

FeAl RGN, B D EEEZ A 1 B ZAEB Dirichlet JRFE
: 1900 4F , FEE %A K Hilbert £ R EFHCER S LG R E 23 M
RV R R B ST B AR, FER S 19 (A1 (B E IE S A R R R
BEBTERE, B B S.Bernstein, u. r. [Tetporckun ffEH ) , 55 20 (a8 (W95 —
FBCAAERIRR) , 55 23 o) ( & JR7E S £ M T 89T ) 395 Dirichlet JRHA %,
Hilbert 9 TAFGEX AR 2SRt 28 2 , 3 20 42 40 4E X F Sobolev
BITTAEA i Dirichlet JRERHHSL T ™4 OB 5ERE |

* Sobolev AN{ATf#E P A1 738

C.(Q) = v € C(Q)| vEQ L BAFELE K

BIE v € CL(Q), 0 o FEQ LB T A PR (6] b i S0 AP 5E , 76 ] 7 7 e

du,

FtEde IR u € 12(0), 7FEE .} €\ () 6678 u,— u, 5o

auo

+ 12(—) ] pdpdo

I(ug) :

22 u,,Dl'Jﬁ‘ BAE—UET XS, 1E.'ﬁSZ
_9u
ax,
4
Hi(Q2) = {u€ L’(n)laﬁrx%ﬁ— e, ﬂ e L%
# H\(Q) FRFIEH



Il @ = (f(lu|z+ I Vu|25dx)l/z
n

W SiE H,(2) & Banach %58, H;(Q) #*H Sobolev Z3[H] .
2

b]«(ﬂ) = {u€ Y ()| ulsn =0l

H(Q) = C\ # H, *ﬂﬁﬁﬁﬂ(’ﬁ% H, BFZ[[)
# & Dirichlet Eﬂﬁ

e e (1.1.4)
=0 ond2

ERTE up € H(Q) 1545
J(u) = minJ(v) (1.1.5)

vE ;'l

H
J(v) = %_ﬂ Vv|2—jfv

AR u 2(1.1.4) B R (55 ). g

FIFH Sobolev 25 Al RUERIS , AXEEHI (1. 1.5) ¥ £ € 1X(Q) BHLFFERE
—ff, B (1.1.4) FEEEME— ) . AU, BIEAXA® uw € CH(Q) N
C(Q) (¥ f R0 BFEEEHE) , BN T Dirichlet [F1F .

1.2 I? Z5[6]

£ Sobolev 73 [H] Y T B HEAH R 1P =5 (0] i) — LB A TR, N T & W
BEA R, RATH X LB T I — R (L, FESROCB LA BT
RHTEE, 9 7 ek, RAMBUREN) , PR R RS Wk, By
FEIZE RAGLTZ B ST R IRAR P AR AT LS

1.2.1 —E2EXLZR

B0 c R B—PIFEEATIE) , f(x) BREXFE O ERISTHIATI &
— 4 — .



B,l<p < o &) |7 BRQ ERFTRIRE, ML
[17¢2) 170

AT, ST AR i
Q) = if(x)\f(x)Eaj;mﬂuﬁllfmlrdx < @l

v

(1.2.1)
Xt fe 1P(Q), EX fHITEEK
Il = (1o 17as) (1.2.2)
0
BR, Q) B—NMEMERBZE. 1 < p,q < » REAIEE, &
4% 3
il

THEI Y 1F SR —EEALER.
R 1.2. 1(Holder A%ER) W Q c R"BHE,p, ¢ BHAILTEFEEL,
flz) € P(Q),g(x) € L(Q), M f(x)g(x) 7 Q LA, B

[I7)e) da < £l el (1.2.3)

(1.2.3) 5 ML MFEIBERMR o| £|7 = Bl g|? TEQ WILTFAbLE
oL, EKH o, B RN AFHIHEL .

XAGERAT L R
[lafax < LA, 141, (1.2.4)
0
3ok fi(x) € (), B L < 1.
Rk 1.2.2(Minkowski A%ER) FHl<p< =, Hf, g€ (),
lf+egll, < lfll,+ lgl, (1.255)

WA 1.2.3 X 1<p< =,[P(Q2) 2 Banach 23[A].
w124 FHl<p< o0
(1) TaBR R EFE P RN ;



(2) Co(R™) 7 I ARAARY ,3X B Co(R") F/RTE R — A RS
54 0 LR 21k
(3) I PR LT A ER T B A THRRESEN, BE € P(RY),
il
lim [ fC- 4 8) = fC) I, =0
BT ERGERMGIENS p = | BFET2AM, 5E B C ZRIE.
THEETE p = « BIHE, IR f(x) B 0 LHRTI R, 4
| [P lgor}go(gygolf(xﬂ)

ﬂocn
= infle = 0| mes{x € 2[f(x) > al = 0} (1.2.6)
YERIRBI, 2 inf 0 = o WERENE, LA THALF LRETL
HENE, BAXER 0, FE 0, c Q.08 0, BWIE| 2, = 0,H

nsyg|f(x)| < £l +%

g
Q2 =L;JO,,
|| =0,H
11 w0 < suplA(2)l < sup lA()] < N/l w +%
e o '

L) -0 = r)sklgo|f(x)|
| fIl w0 FRASFEQ ERARME LA LUEHT FEER, R
RIEHIRHR K% 25 TR Q, 88 ”
‘ £l « = esgeiuplf(xﬂ (1.2.7)
/Q"\
L*(Q) = |flfEQ LAWA || fll « < o
Sk L® f&—~ Banach ZZ[d] .
@125 Yk o bf | f - fll «x— 0TS HDERAIRF
s B i ’



AW E 8| E°| = 0,8 fi HE L —F0hlSF £, BIFE L= (R*) Ad%
EHA RSN T ILF LA —Bolie S .
iER 7 L= (R") AZEB—IFIIAL EWE
Il fi = fll ax* >0, X§k— B
XE € L™ (R"), U Fy c R*E8| Fu| = 0, B k— o HH
lfi-fll o r* = ey | filx) = f(=)|—>0

/‘34'\ Fy = L)Fg,ﬁl'l Fy %—¢$ﬂ'ﬂ§ﬂ€l%€,ﬂ§ k— » B‘f
_ sup | filx) - f(x)| =0
i R\F

iC E = R"\ F, Bif8@BR4sit.
w1.2.6 #f€ L°(2),M
Il fll « = lim (e
iEB O WER—ATREEES Fo, 1S
lflle = gl\xgulf(x)l
i

[lr@ ez = [ 1) 17ax < U712 1l

a\F,

#lals> 0,288 QY7 > 1(X p— = &), #h EXAE
Ellfllp < I fll« (1.2.8)
B—HEHEEO < e < | fll «,5EE
2 =1lx€llf(x)l> lflla-el
AR—ABMEEES(BERE| Q| = O,Eggglf(x)l < lfll e -e,%5

171 - 5 TR, B
1£1, = ([l 17a2) " 5 (L pl o - )| ]2

n‘
4 p— =, A[1§
limllfll,= I fllw-e
p—’w



Eé 5—’0:15'
ggllfll,,a lfll =
4:4(1.2.8) 5(1.2.9) BV .

Wl1.2.7 HO0<p<g<rgsoo MLl + L, LPEBINE
H—EA R P F—1 RS L P— R .

(1.2.9)

R EHfE (D)L E=1{x€allfx)l>1l,g = x1pf,h =
xpf Fo x, B E MFRFIE R 2K, B

(x) {1, x € E
A e, < CE

Wl gl? = x| £1? < x| f19 AT g € 1P(02),
lhl" = [ flye < | floxe
AAREL(Q)(Er=,88F lhll=1).
w128 HO0<p<g<r<so ,MIPN\Lc LB
I fllg < WANSNAIIA (1.2.10)
g =4, =4

e S,
P r

E &=« UNERFE PN LY, RITE
f1sce1eas < llrlwe]1 7017
Bp

Nflly < NAN2ellflle?’e = AN N £IE?
# r < o, i Holder AR 115

|
Jlf(x)|qu = Jrlf(x)“qlf(x)“"”qu

|
< (J1rca17ax) " (1 ft) 7)™ |
n n

= AN J FII S-20
P ¢ W EIIE(1.2.10).

W1.2.9 H0<p<qg<=,HlOl< o, WI(Q)cr(0),B
W 8 ==




