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B AT HZTAABE, FHREAEHR EWRTASTRT L2 % E; fih =
B AR AR T AR, NTTEFRA B ERTHSTRMHE, R K
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WK e GAERE, T REBMER, M HERREN IR B
(A+al)?= (A+al)(A+al) = A’ + A(al) + (al>)A + (al)(al)
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AX BRI, EREEF ARz TIAAEREA RAUEH « BfRal, o’ BHRR D EH
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EBE S € R KLx] IR 89— Bedto, - 2@-;»%2)“@.»"%,%\&%(1%

MEMREEEE GBS . o, Bz Ht A —TEAFWEAEREERE RN EMHE
BEK ) WA XNESRENSERF . TUHESEA RAATUA KLzl P RE—ZH
RACA, WA AL THR A RA . MEAPFANRRRAS XEIFREEEZEV H—F
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MBI RNARNFHROGEH I REHARNESREH) RAMNAEBEHRE K F—xTF
MAHH R, W —TERMAHER)

BT T BU08 K tn fHESE K U R M, (KR Kl A mMEMBoREHE
EWE 8 &BEEN, ARTMATHREER F NS HHES. IREES RSN
BREAEBTHHBE _BINE. IREABSTEANEHFNRER . (DATRWAE. BT
HRMESE VIS NHEREERAERE I NEE R ERD, S HEMERWHES;
ONTENAE.SIHFTFSRNES.FAHYV N TFERINEMRFREESE V RSB,
ONBEENARE, BT WAL ESEV WEROTR.AHV B FEH W By —
AMEMXR . AEMLEARNESTHAEMBEMARFELZE,EREER V/W; (O NL
MWSBEIZEMXRNAE A THRER F EARSHRMES BhREaHEIMEH, FIHT
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MR RERAR DA . AT AT LIS A BAERE A MR IES TR PIM MR M8 A
HAFFIR B RES TR, BV E VKRS A XN TEMNERE A, XZAHomV,V)
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BERAMMTEE—METHER A, 2 Hom(V, VB M, (F) l& LR, ©25FH
F . 3 B AR T T 4R W B RV R A A 6 40 [ S5 N B O B R R R VT LA LA Ak . OB
RUTHOBTERRNEESTR, PE - ERESAV EIFIR—AE.FE8V LK
MERA EXNRTHEEEARMRRER. DI IET 5] LR 725 8 00 B 14E 8 F 45 4E
MRMES. NTIEH . EV FEE—E, FBRETHR A 7EHE T 0958 K X M 808
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VA IR R A B IE T2 B EA . 0T AR 07 0 10 B 4R 4 A e, A s 1 () S 1 8L 3
BH47 Mo BT A K—MEEFZSE V, AN Aa=1e €V, ML ZRE R, 5 HAH
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B A5 ATRH Hlt Ker FAOORAKAREFER., AR ER—BEEHRK S (2,
v, f()EF[x], 18 V=Ker fi(A)D--@Ker f,(A), B f(@)=Ffi () f. (), MBE
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F(x) s fDOBREE R A
Ker F(A) = Ker f1(A) @ - @ Ker f,(4)
B F Ker 0=V, AHEERB - BHRX (2,8 £A =0, 4 REE f(O2HBEA
FWATUZETHRAFTRHORBLRTUEV 4BRA WAREFEEMEN, HEk5H A
HELZAKXES . B Hamilton-Cayley EH,A KIFESTAR fFOR A H—IFhE
W, HARFTEEERRBAEZTAF . KESRBEHETRECHY 1 WETRNKFN A B&/D
£ZHK., ANBRNETHR 5 AWBEZHR FQOFE FURER E2F) P HHERK
AR CEBUT AR . 275 f5e 1 BB/ 25 791 2% 7 BF 9 48 735 4 10 080 1 87 2K 00 S R R
BEFTHEENER. VERHRETHA THALYENEA WERPERKAm Q) E
FIwgesamR AR —KERXWFEH. & nQOE FIAIF RS #ER
mQQ) = A — A0 QA —21)%,
A ,ed, BB F PERASHITE, N
V=Ker(A—A, D" @ - @D Ker(A—2AI)"
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Km;QD=Q—1,),% B,=A|W,~,,T|W,), B, BRW, LR RTH.B, AW, ¥
RETHEEB,=A,—,]. TRAITHEA B R,BMNSH B, WEABEAR.
XEERZEHAEAMREZTHIBTEAEANEERR. RIMEHTRFEHRGBE
BRI R R Jordan TEAERE, AT H A B BB NNEKER Jordan B, TR
A B Jordan 47T . MR AMNENEHERXmWE FLIRFARIBRR—KBER T EHR
BL,2BTEHTEVREE IR FRAERETHERRAEREARV RN AE
M, RENARNEBEABEEMAEBTREIF LI, S LR . RINAKEERY
BN ETRBRTEETRNBNEAERANERRRANE, XEFEBFH NI,
OBV LHEKERBECETUERV B F WAL, . URV X BEEV: (BEEV
FHRAEAERRARGRESEDRNV HREXESE V., KBV bR
BEEA, XERREAES NN KERPLAEEEEER.
SHSEMEMRFTHBRSEIMEMGBREZE,. FTEH LI HEEBES.FE
MWERER. ZAEBRTHHENRLAEREMRREERNRETSRAARSERS
EMEHETR, (DNTEXKESHETSHEERES, BAMRKET M LR NRERE,
1 B BT FR O LR P IR B B X RO R Ve R . SRR MRS K BE B XR. (D
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FE LB RS V R E R AN ER TV B IEE X RN R
LN AEL M VBRI — AR BAE. ARENEABERFRNBILEREAE.
feS R AR A E X R E. AR AR KA, EX ERSEEHRL; AR
LB 8 7 AL (5 F R X4 PR AR IE AR A, BT U A BRI B R L BT A ABRITE
B, TABSEHVE VHRES - TRERK, LEAFRABLIBAKREN —TRIEE
FIA, BIRR M. A EL 82 R M S B ELAHREMNMESGHA. HREA
FSEV REHRHY — 222 ARENERETERU,H V=UDU" . Xi¥TT
Ut ZE U FHBERIVEU LREXRE. SARESHEV BB FRKHEN A IRRRE
HRAERLAKARV LR EXRTEH., EXTH - ERAUTHR, HRAIHKN,n %
BRJLEBZEV LWEETHRA BEXTHYBAMNEA EV HWIFEELSETHERRE
AR, SCHBESEV EMRHETHRA RHERE: Ve, fEV, B (A, ) = (a,AR) , IR A TR
ARV FB—AXHEHR, n BRLEBV FHNKUETHA BMFEHLEENLEAEV
HFREELE THERERYRER . OEFER EWLEEE V 5l #ERBESHTE
5aBBAR, XERAEEESHV EHNEEERATHEBELERE. EXEEHV
FRABRKEL RV LR — P T RR AW E Hermite X HE - EEBKNH . EE
IR 2XA R V E— AR ERR V REEE ., E8 % E R HEAREY
EXHBHOKE. FA EZRENXA . EX . EESEEHES. HRAREET RSN
ME—RRBEAAREESRE. ARESHNEHNE _FELR - AHEREFEH
U,BV=UDU, E=4BRR . RERMNFEAIEERIAHEAMNEGER, Bx=EV I E
HRWHA MBEEBFABRAT, BLAKARV L1 EEHKR., BEH SR ATBLRH
i, BEEV ER—NEHRA WEBE: (A, =(a,A8), Va,fEV . IRLAKRAV £
) — 4 Hermite & #t, Hermite B#H—ERAMTH., (WRARFE (G AMEHV LK
— A EHETR MREFAEV EH -1 RETH, B A, HEB Ve, eV, &
(Aa,P=(as A" . BALFF A B AW - TEHEETH®R, IR AGFHEBEEHR A, H
A'A=AA" JRAR A BRERTH. FREBEZRV LHRETHRA BEMEH Y HY
YV AAFE—IRREELE FRAEMETHEERYAERE. OXFER—-ITHF
FREESH V. EREIEEEHEES? XEREEFARNES. A THE RS, B
HE"CEOBE. ARATRERREESE, TRKE. AKX EREOESLRBET. A
REXXMESERATUHET FERE LRESH P, ARNYEV EH—NZLER
FoRTRERSFALKESEA MEMARTENOEE, F NYSEV FENEEEH. 63T
FAME o 58 ERNYRMEER, B £ 5 YR HRBA ARG, ATV EATEE—
SRR IER M f RN AR (V, AR RIERXESE., V E#e] g E— 8RN
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R g RN, (V. ) B S E. BEEXEE RS E P, ERERH
B B, 4 7R T 2 9 R 0Lt o PR Ay WA B T 4 — ol A A O X R XU R A R PR
WAL BN, 76 3 B AT B0 Bk SCRRE I8, S R 28 JFEE 3t T i (] - 25 [ 997 9 AR AR 22
AR T B (Lorentz) ik, BHEATHMB XA ERBRE  “FHNEFY
B RN R —RERPEAHENER. — A P ELENRER Ozyz FHFE-
ZS[E] A KR (tozoys2) B 4 BERMEZSE R — P HE. KEKILEHRZSMEAF,
(a—Pra—P R o 54 WEE BT, R R Fi e — IR LRI FRIE MR £,
238 fla—Pra— B R a S-S EMMES . RBPSCHXERE, BRETHR R
BEEHANABNE -SRBHTFFAE. &2
fla® ==ty 2 T 3132 + 2122
HhcB¥E, o=z, y,2) 2 B= (20 X25¥2522). MATLIER flo(a),o(ad) =
flasad. AT
fFlo(a) —o6(@ 0(a) —o(P)) = fla—fra— P

B R 30 AR IEIR 4 A X AR LR A sl 4B R, i FR (R ,f)%—*/‘l'ﬂﬂiﬂ?
& (Minkowski) & ] . {RHI7E R* 48 & — 1 IEE W X FRUR W R BAE A W BL BB A B4R
ZABARTHEEAREERNMBNERHT AL, Hi7E R P 4EE LiRItR A
SRR EEEE fERINB. RRAXFEZARE M EXER., XEFENRIEXZE
HMHYBER. 2EHBTHHFE 10T 10.6 THRTEXTRMEH IR ERFEABRR
AR B R A e (BR M IESC AR H00) R ME IR s BF X T 2B MG H R H ERIFHAFRAER LM
BeFRAETBOMER. OM n ERJLEBEEV EAHEXEHRABRWES OV),n
HHEEV FHRAASRARNES UV, B F Lo FIEMPIERSEV, HEFEIE
TAEBABHES OV, HRIERAR 2B F Lk 2r BEMFESRV, HH EFEFEHRA
BRES SV, NEIAE—MEHE FE, HBES AR . ARG, B uRTH, KBE
MG T MRS, FBNE T B ERNER, U RETE X R .

AEBTHHBERARSINAEARHARLELGEAL. HERTHARKHESRHKER
BIRE R X /NG R PR 2 (A A i K IR 28 R I — Rr AT AR 0 7 s (R e = R AN H Rl
BEM/DHRESEHERWERESER T AENIR T ERTRERAN, 5 THERE
D). FIAKEESRMKER RIOFIBTRKESEV L q BRREKE, p BiWEKE,
B H g BRRABHMIBAKE (R (P, BIFKE) MBS #EMBFR (2, RIFKE K MEF
HEREDZRE UKD QEKBS O RIKBHRESZE NTGIHTRESRV EH
KERBHMHE. RV BIFMEROMEF b fRHESE., BdHR TV =VR:-QV
FHZHEATEBREAERECER "V PR MM FRKBABRN TZE A (V). HE



WA - KX -

AWMEAWMBTRZEWSIREE, #T5 HEESE V ERARE SIS
(Grassmann) [RBO K& . RS EK KB, RS AV EHKBRBCSMUEERS
JUA R BRRRRE T AR ST EERENA.

AEBERREFWELFAME, FERFYFREES. RIOEHFHELET B
FER:MER U R AR MER FERHE R E RS REE L BT EEAE. A
Gy K HRE BEEBRNBEREESHTRER ERFNRELIRAN T ZEE
AT ESEHTE, AR LBYHAERE ATIELEERNARTBHREF. &
BB —WFE—R/E— U —RIE"WBETAREEENE REBHELR
EH¥ MHAREATRINBEEETNER, T LUEHR G2,

pign, —TERAFRERERZBRERANEENE, MBRIIAREETE 101° 51 4.
ERLFEH AR (x+a) =2 +2az+a* P,z WAL n RERE A RA GRIEERETR LI
SEBHEETAESL) . AHERN AR K b —TEHXF K ]H,F XMk
WERX,7E - AEEA RAGR . EAMARFHES, i —PHMFFHLTRIERH —
TEHAFKERAER. XIRELER -T2 ANNEAERKEELER T . W,
AAAEZHAREE K L —mBHF K2 SR PHESBRAR, ERBATAHL
ARA-RBUR; LRBATAZHAAE - R EFXNMHAS RN TFREH KR EWR,
HERBATAZTRA WL MTHS? DR+ AR RINMEERT - ITAERAN
ZWMARREH T BENERARET BHRDAFEHREN TG RE—- 0B EBES
ARZTHANETRABBNER SFEEREBERNARBBRED X, XHESAHEZI
ANBTRBHBRRABAFRE 1M1, INBRARBTABRIERELZTHRN., XHAR
T RHGIH T ARBHTANES . EM—PEFHEERSTABTURS R~ LMW
RE-THHEHRT, TR-NTAERRUSTAREATASHUNEREZHRXES
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