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F1E TEEFEEAERE

1.1 Sobolev &¥[d]

FEANT R RATRGA — 2 LLF 2 H 21 X Sobolev 7% 8] (1L AL S A HEA
52, BT S5 AN INAIE B, A 2RI v LU S AT R &3 (Adams, 1975). 7EA
Forb, BR TR, RBERSHE R, A, IR RO AR, 1 R B ED
VRS, B e LS8 REEH TEH R

w Q 245 E R FIFFES, ERAAGEE 0. G2 D) Al Q FEST
oot B R A R SR R BT M L A3 R, e E Cge (). 4

D(Q) = {u|q : u € D(R™)}.
PL D/(Q) Fo D) MIXHEZE, #A Q BRI SCR#asq), sEFR 046, D/(Q)

5 D(Q) ZRERHEBLCE (). WR f 2N REARRE, W 7 ate] g T
FIE XA R

(f, ) :/Qf(:zt)tp(z:) de.

THEX XRBH T SHEZEER o = (o, ), HP o HIEHE
B, 2ol =) o BueD(Q), T TFREX u fE D/(Q) PR XFH 0%u:

i=1

(0%u, ) = (-1)I*Nu,0%),  Vyp € D(Q),

Hrp "
0(! (p
0% = ———r.
oy 8z 2 0za™
BHEH, MR o n KELSTE N
7 ololy
O = e o

WSEH p € [1, oc], Lebesgue 28] & X A LT ol M R A HIES

L)) = {u:/ |u|7’d:x<oo}, p < 00,
Q



-2 B1E  EH RS

AR

L>(Q) = {u : supess|u| < co}.
z€S
B om HAESEERL, 1 < p < oo, Sobolev ZE[H]E XA
W™P(Q) = {u e D'(Q) : 0%u € LP(),V|a| < m},

H IR LA TEHL

1/p
lubna= | 3 [lomu@Pas| . p<ee,
lal<m ¥ $
e

le]lm, 002 = sup supess|0%u(z)],
la|<m z€Q

N'E /& Banach 25, 55 & LA R 308

1/p
[tlm.p2 = ( > / |0%u(z)|? dﬂ?) ; P,
|a|=m Q

[©|m,c0,0 = sup supess|0%u(z)|.
|a|=m z€Q2

ENAE Q ERIRE u, MBEHL: HTHENETFE G c Q #HH u c
WmP(Qy), W u € WIHP(Q). WINP(Q) &— kM5 E, (HA 2 Banach &¥[H].

loc

4 p =20, Wm2(Q) idfE H™(Q), FEBHRLTEH ML S, —fREE p = 2.

EEXT AR
(%, V)m,0 = 0“ud“vdx
o= |Zm /

LUE, B4 Hilbert 250, 7ELA BV FUBEMARKC S, i BAFER X
B, — ARG Q. FRRH, 2250 L2(Q) (ABBS T, Fhriliang.

RESCAER] Hi (Q) R2ER] D(Q) HI6H || - || . & A H-m(Q) &%
6] () BIXHEAE ], Jah

lelomn = sup L%

verg@ [[vllma’
VA0

EIHE 1.1 (Poincaré-Friedrichs Z:%it) WX Q REFEK I BE DA
Jil) FRA T, MRS O, RIT Q F om, 675

““Hm.Q < C|’U,|,"‘Q, Yu € H(r)"’(Q).



1.1 Sobolev Z¥[H] -3-

UUEEABF R ¢ Rn—NMEHES, EEARKNSE A AR FE.

LRI EHA T Sobolev 2% 8] f)— AN B B4 .

EX 1.1 X Q BEHENR, t A EaRE K ifS—HacQ 22—
MLET O NHA2%T K A BREER T AL

ENX 1.2 WEREENE A B & Banach %FJ8], #% A #% A B, it/E A — B,
WRAEFEA v e A, BBAE-NDFNEES LEF e X ERE, FEB8UEHRE
i€ B, #H ||l < Cllulla.

E 1.2 WRXKE Q BAHEMER, WL R A RKAL:

1. Y mp <n i, 1

WmRQ) — L),  p<q< ——;
n—mp

2. Y mp=n i, MW
W™P(Q) — L1(Q), p< g < oo;
3. M mp>n K, N
W™mP(Q) s Cp(S).

EXH, Cp(02) = {ue C(Q) : |lu| < C < o}, lullcp o) = sup |ul.
EE 1.3 R QO BAHEM T B2 AR, WL RIS ER:
1. 2 mp < n B,

np
n—mp’

WmR(Q) — L(Q),  1<g<
2. 4 mp > n A,
W™P(Q) — Cp(Q).

AT VLS HRTAME R TR L, R 2 AR R R B M AR i Q
AE T, HHAFR 09 & Lipschitz ESET, BIRTLLR 5 | 3E AL bR R, {18 00 Fon
A —~~ Lipschitz ZELEHFIRE. 230 L2(0Q) HITEECH

llullo,00 = (./asz “2(5‘)(13) 1/2-

EFE 1.4 1. DQ) FEZA HY(Q) FH%
2. LA Yo e B ) EILF 00 LE"J{E, )

700,00 < Cllo|| 0-



4 B1E  EREEKSR

T2, B XTE DQ) LIRSS vo AT DUELEHIIESRRE — NN H1(Q) B L2(0Q)
FIBLES, J3EAE 70 : HL(Q) — L2(99Q). vop FRAERE 6 7E 0Q LS.

EIE 1.5 ker(yo) = HH (). WAk, o KIEERE L2(0Q) W—NMETFZNM, I
BAE L2(69Q) hH%.

HEXANETFZENCE HY/2(00Q). BE~&— Hilbert ¥[8, Juki 2

[kllij2,00 = inf flv]liq.
veEH! (Q2)
Yov=p

ZE[8) H-1/2(00) &= HY2(0Q) MXHEZ A, & rvasseE X

[ appom= sup el
peH1/2(60) ”/‘”1/26!2
nF#O

B v A& 0Q _ERRAIAMEETT W M. o K R SH0E XY

ou - ou
E — ; Vi’mgz-i-

EE 1.6 WS u — @ M H2(Q) B H'2(00) R&MA AN, JER
Vian
H2 () = {u € H%(Q) : you = 0, %

:0}. e, T m > 2, B o
o0

) M H™(Q) B Hm=1/2(00) x H™=3/2(9Q) RLMEH R

( ” 0u
ou,

1.2 AR ek ) R B2 )

W Qc R4 E R? i =4E%F ) R® ER—DMERXE, 00 2THRBR. H
] B L, R 00 A% IE i 2k e i, O He 2 Lipschitz 4L . 70 F 6 K.
W QR Qc BAMNES, W Q B—ANERXEL. X Q F4EEECE dim(Q).

Ty

Q
f\
@] z
o)

K11




1.2 AMEBIX R L A R0 ) -5

IR LR 1, KB Q° R — X (a,b), XK Q 73PN AL R
Se (—oc,a) B (b, +oo). BATERIGHE, 3 ELARLIE b— 0, WK A (0, c0).

X T WEFANE R, Br T ZHFIETE 51 BEK) Sobolev ZE[A]Ah, 8T B —LERFRR)
(8], RE—MIF.

W 0N = {z:|z| = 1}, F & Laplace J7F2H] Dirichlet Ja]&i:

Au =0,
(1.1}
u=1, x € 0L,

o? 0?

Jorb, AT MR (n = 2), A = 55 + 5,

02 9 o " .

%?+_(95L—'%+%g’ z=(21,22,23) ER3. Hn=20,u=1R—H

BFE Q ERATEK. RERMERTEL, WITCHE. a5 7E A ek BOE B sk #E, 4
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