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1.1 AEZEEXMEER

B F R, CEEBEES R RE50E C. F ERH—EEZER V 2
B TERHEEK— MRS

(1) ¥, VXV -V, (v,w) — v+w, BV RFMEMBR—ANEHEE, LA
JGiEH 0.

(2) BERE:, FxV -V, (a,v) — av, FRNEEN ar,a2€ F,v,weVH

(i) a(v+w) = av + aw, (a1 + az)v = a1v + azv;

(ii) (a1a2)v = a1(azv);

(iii) lv=w, Ov=0,
b 1 hEUR F REERALTT, B 0 BEF, £ 0 B V EARBRENE
frs. MEZER V RTERIEE.

HRERE V H—EER V - MREXROAREA (v, o}, V PER
—AFE v BTUBBEIILERT, O | '

n
v= E a;v;,

¥H ar, - ,an € F RAER v XTE {v1,--,v.} BFR. vV H—AEDPFTER
BRI MEBZER V AR

WV B F Ei—A o EREER, f: VS F RV B FHEHEE W
BEER vi,voe VR a0 € FH ‘

fla1v1 + agvz) = a1 f(v1) + a2 f(va),

WK f RV EH F EKMERK. BR, MR fg RV LH FERUER ac F,
W f+g,af BV LB FEHKKERHE A Vv ERFTE F HERXERERK
B F LR, Bk v, R V XHEERE, A v BR F R o gRE
2. FE L, |/ {v1,- 0} BV H—4% B



C F1¥F S FHMERK

v=Y aw eV, feV*
i=1
m i
FO) =) aif(w), |
i=1

BILRPE Y f HEZEE {vi,- -, un} ERME f(vi) SERBRE. TR E XM R
eV 1<i<n, B

i) =8, 1<j<n,

Ly

(L s
gi=g T (11)
0, i#j

A Kronecker delta.
X4 v*i(v) = a;, AT

F@) =Y aif(w) = fi"i(v),
i=1

i=1

B
f = Z fiv*ia
i=1

HoH fi = f(v). BUETTIL V* BUEB—ATRATEU {07, - 0o} BHERT.
BUNEXFRTREE N, Bl (v, v} B V* —8HE, HH {v, -, v}
I . Tl v & F L n R ESE.
FH V- FBr v BINEZE, WA TEREHE.
EE 11 VEVKXNEERE, BV =y
UERR - 2 X ‘
(v,v*) =v*(v), veV,v* eV (1.2)

WRHERR v*,w* € V*, acF, &
(v, 0" +07) = (V" + w)(v) = v* () + w*(v) = (v,v") + (v, 07),

(v, a0") = (aw*)(v) = aw*(v) = alv, v"),

XU () REXE V x V* b F HEY, FEXNE - BERBREEN. &
(1.2) APEERBR veV, M (v,) & V* L F HEHERE.
Rk, v ERER—A F HEERBETUIRER. # o £ vV HER



1.1 HFE W58 E R @:
PSR, 4 v = p(v™ ), USHERH v < V'
i=1

(v,v) = D @™ ) (i, v") = D0 (W)e(v™) = D o(v* (v lv™) = p(v*).
i=1 i=1 4=l

Rk v ATBLER v B F EKEREHBNERZR, B v £ v fINEZE,
V=V - o

LHEREFEH, Vv [V IXERXREMEER.

EX 1.1 HEZE V _ER—NARESCHHEE THI&8R—BRE ()
VxV >R,

(1) (v, w) = (w,v);

(2) {av, w) = a{v,w);

3) {v1 + vz, w) = (v1, w) + (v2, w);

(4) (v,v) >0, ESRILBHNY v =0,
HH v,v,m,weV,a eR.

FIFAARATUERRZN V PIIATEH. v e V KFEH, 33F » BKER X h

|v| = v/ (v, v).
lv| =1 K ERA AL R, XTABE Schwarz FERX
(v, w) <ol - Jwl,

UE=AAER

v +w| < |v] + fw].

EX 1.2 REZR VAV EH—ANAR () —BERIKKAREME, fid
AV, ()
TR EZER (V,(,)) F, ATUSIAAEX—/LA#E. S FEERNES
MR v,weV, HFAME—HE—AE 000 <0< n):
(v, w)
vl - fw]”
WHR 6 =0, B (v,w) =0, WIRFAE v M w BRIEXK. F dimV =n, (V,(,)) B n
ABREIER R M BRRA V M—AIEHRE, EFERRN Vv I—4H LK ERE.
EE 1.2 ERKEEZE (V,()) B, BFEELERE.
iEﬂH Ro,- v BV KMER—HE, X

cosf =

(41

Tl



O F1¥F S ELBARK
BHEgE X e
vk — D _(ei, vk)es
i=1

k—1

ve — Y _(e:, vk )es

i=1

BWAE e, ,en 0 (V,(,)) M—AEAIRTER, XAHE ETAIERHTERY
Schmidt IEAE4L. O
BR, NF (V) H—HZLTERE e;,--- ,en, B '

e = , k=2,--+,n.

1, i=yj,
0, i#j.

12 RERSKE

B’ V,W,Z BEER F ERHFRERRZM.
EX 1.3 B f:V o Z AN, RN TFERN v, €V, 0,02 € F

(ei,e5) =85 = {

H

fla1v1 + azv2) = a1 f(v1) + az f(va).

BUN f:V xW — Z TARGHN, MR f NTE—IREHRKERN, BIXTE
BH v,v, 12 €V, w,wl,'tbz eW bR aj,a2€e FH

faivr + agve, w) = a1 f (v, w) + azf(ve, w),

f(v,a1w1 + aqws) = a1 f(v,w1) + a2 f (v, w2).
e, RN r BEHBH
f:Vix.-xV, =2,
Kb v,V BEF ERARER. A\ Vix-.-xV, B Z MBTE r BREERS

RIEEHh LV, -+, Vi Z).
B’ f,gcLVi,--+,Vi;Z),a€ F, A FEBB vieV;,1<i<r, 2

(f+g)(U17 7”"‘) =f('l)1,"' ,’U.,-)+g(’¢)1,--- av'l‘)a

(a‘f)('ula"' ’vf') = af('Ul,' ot 1vf')a

Bl o] 0h -l



1.2 R¥fR5%F @

FTEIIANESANKEERS, HNRE V x W _ERNE B LS
PEBLET.

X 14 BEEE F LOFEARRER VAW, WRGE F MR
B Y RISNBRHBE h:VxW Y, ﬁﬁﬁ?&ﬁmﬂ%ﬁﬂkﬁi f:VXWo2Z,
M — RS . Y — 2, 8

f=goh: VW Z,

MY AVvEAwRKER BEY=VeoWw.
hTERRMTRKERNERS, BAENESR v 1 w* HKER. &
v e V*, w* e W, HIKBEBE XN

v* @ w* (v, w) = v*(v)w* (w) = (v, v* N w, w*),

HbveViwew, AT vvow BV xW LRNEERS WiEH « M
V* x W* B L(V,W; F) RIS mst.

FEZE V: B W BKER Vo W BEEW v* @ w*(v* € V*, uw* e W*)
FIFCEPTERRN M EZR. £ V> 1 w* PHHBE (v 1 <i<n} A {w*d] 1<
i< m}, BA @ BRXERHERRS, BTl

v'Qut = Zv* (vs)w* (w; )v** @ w*,

A (v} M {w;} 2R {0} F {w} BXHEE, Rk v o W* FRTTERIEE
PLRARE v @ w MZHAE. BRHIEH v @ w BREBHEXN, FrLlRkE
BvowKE MGV eW* £ nxm ERNEREN. B5—FH, ZRIEVHEE
—FENEERE f:V xW - F HAURRRK v 0w BEEAS, Rk

V*@W* = L(V,W;F).

HEZR VAW 252 v 1w BxHE R, seaduHh, aTele kR
Rvew, BE
VW = L(V*,W* F).
T4 vow,v* @uw*) = (v,v*)w,w*), TR VW H Vo W* REHAXHEN. B
i34
V'W* = (VW)
EFEH 1.3 Bh:VxW - VoW BREKEN o 4 HKNLEBU, Xt ve vV,
weWH
h(v,w) =v Q@ w,
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TUREBBIRIEBEN f:V xW - Z, FEM—RIRHEBS g: VoW - z, 8
f=goh:VxW_Z

B B (v, un} B {w, e wn} SR VR W R, R URMBS
g: VoW - zZ, REER EMERN
g(vi ® wj) = f(vi,w;), 1<i<n, 1<j<m,
MRHER . .
v=Za,-v.-€V, w=ijw,~€W,

i=1 j=1
H
glv@w) = Za, b;g(vi ® wy) Zaibjf(vi,’wj) = f(v,w),
4.J

Bl f=gonh, #ﬂﬁk& g RME—TRER. O
#it 1.1 RBRER L(V,W;2) R LV eW;Z) BRRERK.
1010 8423 )

0 LV RW;Z) — LV, W;2Z)
Holg) =goh, ge LVOW;Z), Kb hnLHEETEX. HEHE 134 ¢

RN, B o REMER, Bk o RFRIMBE. O
EE 1.4 KEREH o GALAR UNEBN sV, o e W*, ¢ 2*
5]

(0R9)RY =00 (pQY).
iR XWERveV,weW,z€2, H
(¢ ® ) ®Y(v,w,2) = (¢ ® ) (v, w)h(z) = P(v)p(w)P(z).

FIE A
¢ ® (¢ @ Y)(v, w, 2) = $(v)p(w)Y(2).
Ao
(¢®p)@Y =9 (p®Y). O
RPN R BBEH T BERN » BTSN, WRA2THRLE
XKBRVI@V%®- -0V, IF r Bitpu

h:Vix---xV,>V1®---®V,,



12 kEREEE @

WA SR r BARBS [ € LA, Vi 2), SR MBS g €
LOA® @V, Z), 8 f=goh Wi dm(Vi®---®@V,)=[]dimVi.
BV 15 BV RNEF R BREE, Ve RN RSN, KRR

Vi=yV® --9VeV'e® --oV*

o

T 8

FRITTRRA (r,s) BKR, Kb r BRBRRZHH, s BHHERNE. —BHREK
BEHRZRR, F HRITRER (0,0) HKE. BE EEKITER, T dinV] =,

aH _
VI =LV, V"V, V;F).
s = L( )

W] {v} BV KW—4AE, {'} REXNEE, WZEWE vy B9ER

v, ® QU @M @ @uwh, 1<y, in ke ke S
FIEAER (r,s) HHKE z TUAE—HRTH
r= Z zill'.'.'.ii,vil Q- Qv W ®-- Quwhs,

T
Horp o ChKER o W EE TSR

AR RN, B KA Einstein FIARLAE: £ MEHRER P R HH
BHK L. TR, FRZARTEINMIRECHIRETEE KA, MERNSA
g.

(r, s) RIGKBHIRKZR v ZMEZERE, FrelFRR TR DA, kEH
A UBHTER. THE KENRENSIFXHMEENEH.

ENX 1.6 Wzl (r,s) BKE, y B (r2,50) BKE, WEMHKEHR 20y
RWTRBXH (r1+ 72,51 + 52) KR

T ®y(01’ e ’0r1+r2,.v1,_ .. ,'l)31+,2)

— 1 1
—.'17(0 [ ’erlivl)”' av-h) X y(0r1+ P ’0r1+r2,v81+1’_“ 7’”81+32)7

r@y BAKE = f y FIREEE, ERKEBHREEZHEHEEABNIRERE.
EX 1.7 BEMERE AL 1<ALSn 1< p< s FER— (r,s) BKE

m=v1®...®vr®01®...®0sGV;‘,

é.
Cf\‘(ilf')=(UA,0M>'01®"'®'5/\®"'®'Ur®01®"'®é“®"'®08,
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HAig s  RRERZET, W CL(z) € C771. HHE z — Cl(z) EERHY HRA
BRMBET CF : VI - VI, R A H.
w
T"(V)=V{=V®---QV,
%,_4

EREM T(V) =) T7(V), T(V) P& = TURTRERAM

r>0
z= Zz’, " e T"(V),
r>0

MXFBREFRIVEKELTHELIZF. BH T(V) AN EREHRRZE. KEK
i LB AT KR T(V) _ERRE:, 88 7(V) B — MU, R RE
2V KFREARS. RUFTEEX v KRR T(v).

THITRHREROER: NHRHEEARXIHRKE.

A o(r) RBRE AL, - ,r} WESRBE. 0 € o(r) TWTREFARZER T7(V)
B—ANERS. zeTr(V), BX

oz(f*, - ,67) = x(go(l),... ,gc(r)),

Kfdev. BiE, Fz=u® v, N
0T = Ug-1(1) ® - @ Ug—1(y),

Kol R o TR

EX 1.8 BzeT (V). EXEER o c or), HE oz =z, WK = BN
B r rRZBFKER. HEXNHERN 0 € o(r), BF ox = (sgno)z, WK = BRNFRE r
M RZEKE, HP sgno RER o HKFE, B

oo — | L oRBER
BT 11, oREES

EE 1.5 BRzeT (V) z RNHKEL L ERNSBEXRTEREFES
HE ¢ RRAUHKE DL BB RS BRT EHRRRAIFRE.
ER BV RERN (v, vn), WY o BAHRKEE, WHERE 0 € o(r)

A"
g = (o) = gz (v - 0t) = (M) L y*ie) = gl e
RZIR. F « RRIFFHKE, SEREK 0 € o(r) B

g = (v, u*) = (sgno)oz(v*, - - v*ir) = (sgno)ziet) e,



