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MEHESRER 5T T 10 R4, TEXHRER - SEHRaNEREhE
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ABHMEBRARAASITHRRER 52 Fourier BRHEEMETH AT HER
B2 A Littlewood-Paley ZIH . Fourier REMLEIARS) BRI B s HEKIE
EESHHER. AAETEB R TEH/LMES:

(D) BB BTERRTERE 1~ ENEERBEEERNE, B
HtAT TINERMES, M T —EiE, URBUXERANEF B R T EiRE
FIRE (XELHBETERS5RENTT). TEARRMRERRSREME
BETHALZE. 28 Morawetz f53F, B)T Strichartz MR LB S F
HREANENE S ARRSRERAEENE. BREFENSNERED.
&4 Klein-Gordon BTN BT SMENNE, HPHRTHEEH T
WHRE T EEH LR AR R TOATEERRKEETIEEN, B8
PIRBEN B PHEEH RIS AR T EBREE.

(2) &K, M Klein-Gordon HREMBST HECRAE TEEHRRE, HIR
Fields 273 ¥ Bourgain 5§ Tao MIT4E. Bk, A& B=42—BHEE (B 5,6
) HEWMR Bourgain MIFAEIAKSE—AEIEFRKER Klein-Gordon
BB EE R KARNTRTHES A Sobolev-Hardy BARER, BILAK
BT AR R T EERN Morawetz i, BESRENRHNRE LT K2
. Bourgain IBERHAATAR, iEH TIRR R KGR Klein-Gordon ARSI #
B 5EEFRE T Klein-Gordon F1E (n < 2) WSS HEID.

(3) AXX Schrédinger ZHHIEH Klein-Gordon 7718 (B 8 B, K&HBERHZ
—), B RFHEYERXWRFE (beam equation), 45 SRR EH BB R
B, HEFRILHRRFE, ER ST LEER AR FRASARAER
BEFXRR, BY R SRAR Strichartz #53F, ZEMER L E AR TBAE TN
. S TFESEER BRTHAE Bourgain FIEEBIAIBIRZ 4, BUHRA Tao
KIS R ERAL T B NL T LR BRAS SR B, T IA BB M Klein-Gordon
FHREBESNBER XBINEESHAE TYEZESARERGEFHLER, &
AR T AR TR 2 Littlewood-Paley B 7EBR B FWEHFRAPEES
fER.

SRR, BoRARERERRE, HEAS SREGERMTTESH
REFYHETEFING S, RRT X —BOSEAS N BTN R 5ot
&, FAIRAA Bourgain MEEEIASER S Tao MR R, L1 T I
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REREZIN S W EBE R, W HREREEEEE, TR CFHEERY
FHRSMEFR, TUFEBEERIEAX—TEHARNONE. STERAXFE
BIRNBRELSH B, MERR LNETEHRBENZOFRTEZ —, HELBH
AR, KB B R S R B NI — SUR BT LRI, S RE S, Ml
—EEEER PR ME TR, b E AR R IRE M TR
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AR UER 2003 FEEILRKFEFTIERBEARRIVRR DB, Sl
- TR EERBARKKRER, SHHREREESI RN - SREAT RS,
BB SANMT . B RERIRVEFEIMHIFESEAR. ¥T LiR#EH,
T VEE RRAERE R B E VB 7 % Schrodinger 72 . =fR Calderén-Zygmund
FABRATETS Lip A ERMEGERESRE, BT EEEFEBPICRER
R RN R BT H . Lagrange HiEREAESFBRPHNAS
NE FHEEMNBRREUNA IR, AR EN L, EARKH LEHRBE
LB HERNR BRI BRI R, 2R RN 2R %R U
REMNZEMBEERR. A THEABAERF R Mk, itk BRE5RERNKEE
WER, AERKES, BT RESRIBAEENIEZ S, b EEEE
BEMEA.
FHBERFYEOHRTEERENGEL. NFE-PARBE N ERE
R, BE. ZR. ANBEREANTER R4 WERAEE X AT HM4
TEE, S, Baf. AURSFERS. AFAM, M TEE—MEEYERS
(1EHB) AENESBETS T, —EFE—ANTEHRRTERS. UtRSH
(conformal transformations) A, ZER T FB LB R Lorentz TRBER TH
ARERT AR, RS A BERERKFER, EHITRTRERSE
TR RS A FE. RSO, EFE—RNTH H, XKFTE—BRE—NEs)
57 TRARETNURBESHABATERY) SR £2F LAREG, BIIE
1 EP, HEARTHERMITI®T Laplace FT2. R ESIHEELTBT R
BR—BZHEBREFATHAEHRFERS. 5], REHE Morawetz RgeF, B
RAFHHIRFES, METIREE A Morawetz BUFEIS K Morawetz &
- (n23). A—NHE, BEKNBT Lagrange THH ¥, it Lagrange #EFIZ K
HATRS, AU —HI4R HH Laplace H12 . IR TR R AL Schrédinger
BELEMZHEA THTFERS. BHUSERUNE, BdmEn SR n S5m0
RFRERS (VERFTH Morawetz BISRT), WTLARRSTH B Morawetz 53, XK R
JEZH Klein-Gordon BFE . 57 Schrodinger A2 HIE5t MG, 5 RIEEE
F (n=1,2, WINZBH Morawetz EHHARL) MBS EERFRPRERLE
BEEH.
2 BURRMB TR AF], AN AT ET EUMLER Galerkin BIF KBS
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HAE. EXNEREEKERERS (EREER) MBERT, 837 BRNEESE
FEZRIENE. ¥ THRBEERSIER THT, X—EBER LB T RIS
RAFAEAEM. B, AIAMRRREERNE TS (LT NRRRS R
BERERBEETHE). -SRI EERIUUEERERSR. BSRATH £
NERN. SEHEE— (HETHENBREASHEBRBEREENY), BERS
p B &, teA&MAR E X BB A Strichartz {5 E4EBL S H b BEL B
BRI M. HEFHERIX—HE, BRITENFF R Besov ZE R REM TR
FEFF K Besov ZE[A]HY Strichartz T T A RITS, ZEBIA Fourier FREIR
J7ik (Strichartz fhit) ZEBRB M FEMER R EMNZMKEE.

FIFFENTR TR SRIEFRLRMERESN IR Cauchy FEEKILIBENL
gt (AERAEWNE). RFTAM, WHBHET 1961 4 Jorgen MBS FIFESE
FRRIEME B R ET 7 45, Jorgen 1R8] T R® FikilS Rk Bt s sh R B4k
t X TFEABREEENREER (3 < n < 9), Brenner, Wahl, Pecher Z5%F
Boot-strapping 77 ¥AE I T R BB AE 2. BT, HI 1989 4, Grillakis 4
FRR T Im S LR BB Cauchy HEKEEBBIESYE. SKERASR, 48
I 5752 30 77 A2 ) PR M R 5 Be B0 Y R M Bh RE BB 4 BTi% s, X ERBIT Morawetz
BT RHEBRARERKIRRAR. AEFERAT Sogge, Shatah 5 Struwe BIFEE, H
Strichartz ffi it 5GBS T EUE B T IR BN BEEEHE, REAETTHNSE
B L~ BORZE RS R T USRS TEIR, XA AR & 4k T iEBA. H—HHE,
M E T AR EAFIERE LS Morawetz £+ Strichartz fEHZERE
KRR IER RS Besov M M5, MTTFSHER T BRI
W5 R Lagrange T HENEEER. .

B4 ERAENALY . FEH Strichartz ﬁﬁ&ﬁ&ﬁﬁ&%ﬁiﬁﬁiﬁﬁl*
T FFE BEAEEY. B—7H, i AR RAR R 2 Dilation 1HEZER R AN
] Morawetz &3, BRI ET ﬁ%iﬁ%ﬁﬁﬁﬁ&ﬁ%ﬁﬂ%ﬁ%ﬁ?ﬁiﬁ. (3
AREEBENBANSATNEEER 41 TIEF RS EERRIEN LR B
J&, 18 K AR RAR S0 o MR AR UL A FF i .

R 5 FEEEANE Morawetz T89S F A% IE QA 1 8. A Morawetz 1§+,
HSEUEBFEERH Klein-Gordon B AEMEER R L2 a5 0 L8R (19| < 00)
KT RZRIFERALR. BINBEX— AT T — a0 L5 EE S
PDEs HIAHM F&E. #l4n, tofiFsy 4 BriER RS R SRR R R R
R A—TH, RURBVBARSEERKERM. ZT % RERTHEA. Lagrange
ZRBEBENE, BYT 4 WSSz MR E N Morawetz FEASER
B{ Morawetz fti3h. ZEiE RS, ALRERTHEHN SR ESRER, HiEgH
BTHTT REFKER FEHRHME, S FERIESLH Klein-Gordon AEWS, W
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m1E FFHFZ ATEETFEHR
1.1 Laplace FREIL LTI

AXFTES, Laplace BFIEILTEAHB FIRIEAT (FTiBHBRLEE ¢ BIERY
FRRAENARE). 1 N >3 K, RBERE ¢ B8 T4 HRRR:

(1) BB (group of translation transformations);

(2) TE¥E L HBE (group of rotation transformations);

(3) fgEZ ¥ B (group of dilation transformations);

(4) RESZ%FE (group of inversion transformations).

BATESIEH LR BE ¢ KERE

N(N - 1) N +1)(N+2)
2

dim(G) = N + +1+N:( 5

R, XTF Laplace B8

Au=f(u), f(0)=0 (1)
=, BAULE Galilo BHB T RIS, THIEEFENLBERE ¢ TR
3. ‘
SR 11 DAPGERZSASN R x R A, EREAFMELRBL MNER:
(i) Galilo THBRIGTHERB S LTI THEREN

' =z+a, z=/(T0,%1,%2,23), acRL

i 2RI Y
.’L‘:) = Zp,
z; = zicosf + z;siné,
, ) i,7, k€ [1,2,3].
Ty =—T; sinf + x; cosd,
zh = Tk,

(i) —RARHb UL, e AR Galilo BHETE
oy =x;—vit, 1<5<3.

(iii) Poincaré WHR BB TN B VBEREES Lorentz ¥, Lorentz 28
VBt R 1K Lorentz ¥



